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!|K>rtance of Ecology in the 


. ---—.. . 

fC: SHALL BEGIN WITH THE STATEMENT OF 
several propositions: 

H;:. (1) Engineers and those who direct their activi- 

now play a great, if not a preponderant, part in 
T\S the daily activities and thus the general pattern 
American life, 

(2) Tlie fundamental and inescapable basis of human 
1 ' ^ure lies in its relation to the means of subsistence—the 
^laintenance of soil, the conservation of water through 
agriculture and the related arts which a^ply biology. 

(3) Engineering activities profoundly affect the mate- 
Nrial and energy cycle upon which civilization rests. 

(4) Engineering students, along with those preparing 
, for tiie practice of medicine, rank among the groups ha^> 

tng the highest intelligence in American colleges and ur;,vj 
rsities. 

3) Current and accepted practice in the training of 
glnecrs affords practically no opportuni^^' ’-^arn the 
udamentals of biological science. 

The means of subsistence and much of tu* essential 
energy and raw materials needed by the people of the 
United States depend upon the order and balance of the 
landscape. The fixation of carbon by green plants, which 
is the fundamental process in living nature, depends upon 
the maintenance and improvement of soil and the con¬ 
servation of moisture for its elTiciency. Technological 
activities which interfere with these jjtocesses run counter 
' %e general welfare in that respect, introducing factors 
Jiich are just as essential to good engineering practice 
/is a knowledge of dynamics, ^ign, or materials, 
rhe problem can be exen^J||bd as follows: 

Highway construction. Thia^eration involves drainage, 
■"i^Uy designed with but one end in view: to keep water 
^om the crown of the highway and move it away as 
rapidly as possible. Tfee aggregate area of highway ap¬ 
pears to be about i -per cent of the national area. If this 
Si^nt a reduction rof only 1 per cent in the moisture 
ailable for agriciitture, it would not be serious. But our 
^way systemi^rains much of the adjacent land and 
>^titutes a tiP:ilinear system of general drainage, sup- 
jjnting the natural curvilinear system of stream tribu- 

'ftifi &ui>erpo8ed dniinage pattern has two serious con- 
It accelerates movement of water into main 
; jtl,i:4^i^fchannels in flood time and interferes with main- 
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tenance of ground-water level by removing water before 
it can soak in. Also, by speeding the movement of water 
in earth channels, it leads to roadside erosion and conse¬ 
quent lateral gullies into agricultural land* These prob¬ 
lems are most serious on locally built and maintained 
roads—the so-called county laterals. In one group of 
counties studied, the average county road level had been 
lowered three feet in 40 years and was responsible, in 
large part, for an average of 10 gullies to the mile in 
adjacent farm land. The total mileage of such local roads 
is many times that of main highways. 

Stream sanitation. Neglecting the amenities to which 
streams and ponds contribute, the potential food produc¬ 
tion from dean inland waters is about equal to that of 
good average farm land,acre for acre,and increases up to 
a limit with increase in depth. Millions of dollars are 
spent annually in the stocking of inland waters in the 
United States, but this money is largely wasted and an 
important food resource rendered useless by industrial 
waste and urban sewerage. While this tremendous and 
tangible loss can be attributed to social and economic 
faults, it actually stems from defective ideab of indus¬ 
trial and municipal engineering design. Such designs are 
not technically complete unless they reckon witli the dis¬ 
posal of waste in a manner that will not produce eco¬ 
nomic loss and damage to other property, public or pri¬ 
vate. In the Miami River, in August 1946, over 200,000 
fish were killed by the toxic wastes of one industrial 
plant, for example. 

Stream control. This has as its primary objective the 
lessening or prevention of flood damage, but the conserva¬ 
tion of water for public use and navigation is scarcely 
less important. Apart from increased use due to greater 
jjopulation density, the i)er capita requirements for water 
are steadily increasing with technological advances and 
improved living standards. The hydrology of a stream 
extends to the limits of its drainage basin, and funda¬ 
mental hydraulics needs to reckon with the impact of 
raindrops as well as the phenomena of large volumes of 
water. 'Fhe point of view with which the ecologist ap¬ 
proaches water relations is as essential to stream control 
as the conventional approach of the engineer and must be 
incorporated into engineering techniques to make them 
effective. The fact that an ecological Sf^roach has been 
used in such projects as the Tennessee Wiley Authority 
and the Muskingum Watershed Conservancy District is 
likely to cause overoptimism. One dam, built since 1935 
at a cost of over $20,000,000, waa completed without 
attention to ecological factors. In fact, the suggestion 
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that the valley be iegar<ied as a unit and attention be 
given to sod and drainage conditions upstream was vigor¬ 
ously rejected. Within a few years after completion, the 
dam had intensified fiood damage, and the reservoir be- 
hmd it was silting rapidly, leading to a frantic demand for 
improved land use upstream. Sound engineering design 
would have reckoned with these hazards in the first place, 
in addition to those recognized by custom as engineering 
problems. 

Turning now to the curricula in engineering schoolsi 
those of 10 leading institutions, with enrollments from 
2,100 to 4,900, are of interest. In none of them does the 
generalized first-year course call for, or even allow, any 
biological instruction, nor is any piovided for in any of 
the subsequent specialized years, with the exceptions to 
be noted. The normal courses in civil engineering usually 
include water supply and sewerage engineering, but for 
these the prerequisite is hydraulics only. In one school 
engineers may take forestry and conservation among 
their 15 hours of electives. The two other schools offering 
such courses appear to limit them to agricultural engi¬ 
neers, and even if they did not, the usual practice with 
electives for engineers is to confine them to strictly pro¬ 
fessional subjects. In three instances courses in soil me- 
dianics are provided, but it appears from the descriptions 
that none of these goes beyond the promise of its title in 
giving an understanding of soil fundamentals. Thus, it is 
either difiicult or impossible at present for civil engineer¬ 
ing students to have contact with a field vitally related to 
their work. This is even more true of engineers, chemical, 
mechanical, and electrical, v^ho will be expected to design 
mdustrial plants. 

Two special fields of engineering involve biology ex¬ 
plicitly. The first is agricultural engineering, the second . 
in its fullest flowering is known as biological engineering. 
Agricultural engineers vary in training from civil engi¬ 
neers with courses in agronomy and animal husbandry 
(no basic biology and no ecology) to agricultural majors 
with sufficient engineering electives to qualify them. The 
latter may or may not have had ecological training*-^ 
generally not. From observation I would say that much 
of the success of graduate agricultural engineers depends 
upon their boyhood experience with soil, water, growing 
crops, and domestic animals. They are at least aware of 
certain phases of reality which to the city-bred graduate 
engineer are a dosed book. 

Biological engineering, as exemplified in one of the tO 
institutions, is slanted toward industrial production of 
bidogical materials and indudes adequate training for 
certain types of biological research, fundamental in char¬ 
acter but wholly remote from environmental studies— 
that is, ecology. From this high point it grades down to 
sanitary and water supply engineering which, as we have, 
noted, is innocent of fundamental biological discipline. 

In' only one of the institutions under discussion is a 
course in ecology available, and then outside the pale of 
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engineering education. In three of the school^ courses 1^, 
Conservation are offered to, and, it is to be hop^, elected 
by, engineers. 

Hiese matters concern the self-interest of the engineer, 
ing profession no less than the interest of the put^c. In 
1936-37 the head of an engineering school was great^ 
concerned because he could not place his graduates in 
dvil engineering. Yet there was at that time an acute * 
shortage of technicians to serve the numerous soil con¬ 
servation districts then being organized. If these gradu¬ 
ates had had the slightest knowledge of soil and vegeta¬ 
tion, they would have been in demand. At his request a 
special course was organized in one of the biological 
departments of his university. One engineer attended the 
first meeting of this class—a graduate assistant who was 
sent over to learn the ropes, In full confidence that 
could pass on any necessary information to young engi¬ 
neering students by sandwiching it in between really 
important matters. When the situation was brought be¬ 
fore the director, he explained that required courses in 
engineering left no time for anything else, and that his 
school would lose its rating if he interfered with custom! 
In view of this, his hriginal proposal was puzzling, to say 
the least. 

Recently one of the engineering officials of a major 
American corporation, speaking before the alumni coun- 
di of an excellent technical school, said bluntly that from 
his experience he would rather have engineers trained in 
the liberal arts atmosphere of a small college, which he 
named, than the crack professionals from this technical 
BChool. He went on to say that the men with a liberal arts 
bajkgitound were more resourceful, more flexible, and 
more imaginative in their approach, all of which more 
than compensated for their lack of specialized technical 
courses. It was his opinion that, with a proper foundation, 
these specialties could be picked up on the job. What had 
been lost through lack of broad training could not. In 
my observation, one of the things least likely to be ac¬ 
quired without some measure of formal training is a com¬ 
prehension of broad biological principles. 

The biological profession is not without responsibUi^ 
for the situation which has been described. In its gexu^ 
courses it has ridden evolution to death, emphasiring 
technicalities of structure and function while neglecting 
the great framework of life and environment which give* 
these technicalities their significance. Many such oounes 
are geared frankly to the supposed needs of future pro¬ 
fessional biologists. They would U1 serve the needs of 
engineers who took them. And, assuming that ecology b 
offered (which is not yet the case in many institution* of 
higher leamizig)^ these formalized courses in beginning 
biology constitute a ckeml^e-frise that must 
tcred first. 

Biological science has mudi to offer that is of extreme 
importance to the engineer and to the Ubm hyti^ , 
well. I suspect that sudi material is of no less itfipoFmeteb 



iictroduetkm to the profesuonal study of biology, 
jrit iB|>^OCtly possible to teach a respectable iutroductozy 
^Coutse to that no future engineer who ts^es it will there¬ 
after be blind to the broad biological consequences of his 
professional wodt. But until such a reform in emphasis 
and arrangement comes from our side of the fence we are 
m a poor position to urge that the fence be let down. 

. At a higher level of instruction, it will be a gteat con¬ 
tribution if we can overhaul our courses In ecology, build¬ 
ing them squarely into the structure of the other natural 
sdenoes. The possibility of this was suggested long ago by 
Henderson in his Fiinns of Uie mtirofmenU It has been 
carried beyond the point of suggestion by both Jenny and 
Nikiforoff in their studies of soil energetics and has been 
considered by Transeau in relation to vegetation. Un¬ 
questionably, much more research is needed on such 
problems as the energy patterns of plant communities 
and drainage systems. But the basic means exist for or¬ 
ganizing what we know so that it will carry its influence 
down to the elementary level in biology. Once this is done, 


that influence may extend across boundaries knowl¬ 
edge to command the professional respect and serve the 
needs of that magniflcently disciplined group of our col¬ 
leagues, the.engineers. 

Meanwhile there is the possibility that those wbo train 
engineers may take some initiative in the matter. It is 
encouraging to note that The Ohio State University, 
along with several other institutions, is inaugurating an 
optional flve-ycar engineering course in the hope that it 
will result in broader training. 1 do not envy the dean who 
attempts seriously to liberalize the present tight curricula. 
It will take courage to follow the course of reform in 
medical schools; it will take even more to avoid the pit¬ 
falls which have at times defeated the intent of premedi¬ 
cal liberal education. I predict, however, that the flrst 
good engineering school to grapple boldly with the prob¬ 
lem will acquire such prestige that other institutions will 
hasten to follow its example. It is generally true that the 
schools with the highest standards have the longest and 
best waitmg list. 


Shift of Employment Among Younger Scientists 

M. H. Trytten, Director 
Office of Scientific Personnel, National Research Council, Washington, D. C 


S CIENTIFIC PERSONNEL HAS PROBABLY 
never experienced the situation now existing with 
respect to demand, The unprecedented enrollment 
in institutions of higher education and the great expan¬ 
sion in scientific work generally have resulted in extra¬ 
ordinary recruitment efforts by employers. Evidence of 
unusual shifting of employment by scientists has been 
apparent. In particular, the less fortunately situated 
higher educational institutions have complained of the 
difficulty of recruiting and maintaining faculties in the 
sciences. The implications of rapid shifting arc clear 
enough to require no elaboration. The smaller institu¬ 
tions do train a very large proportion of the higher- 
education population. Should much shifting occur, it 
would seem likely that properly qualified instructors 
would become unavailable for a significantly large part 
of the students in collies and universities. 

To secure some measure of this trend, the Office of 
Scientific Personnel of the National Research Council 
has polled a sample of Umse receiving doctoral degrees 
in the sciences in the years 1936-45, inclusive. The sur- 
was confined to 13 disciplines in which the maximum 
competition for personnel among educational institu¬ 
tions was expected. About 10 per cent of the total number 
was Bholected as a sample, with slightly higher numbers 
iO aOfoe disciplines. The survey was confined to the years 
stated, since the future of the sciences lies largely in the 


hands of the younger men. This does not mean that 
older scientists are not shifting. But especial importance 
seems to attach to the distribution of those who must 
be the leaders of science in the near future. Although 
replies arc arriving daily, the present study includes 
only approximately the first two-thirds to reply. A 
rough check of perhaps 200 later replies does not alter 
the results significantly. 

One interesting fact is that almost 10 per cent of the 
questionnaires were returned without forwarding ad¬ 
dresses. Since the original addresses were in practically 
all cases relatively recent, the implication is that most of 
these individuals had shifted employment. Thus, figures 
on shifts in employment given below must be corrected 
upwards by a figure of 9 per cent or less, depending on 
the interpretation of the lack of proper address. 

Tabic 1 shows the shifting occurring within the past 
12 months among the first 975 scientists replying to the 
questionnaire. It will be seen that 248, ot 25.4 per cent, 
have acttully changed employment. The greatest shift¬ 
ing is within education. Here, 92, or about 10 per cent, 
of the younger scientists have changed jobs. Most of 
these have found more favorable employment in some 
other educational institution, although 26 have left the 
field of education. The Government has lost about 80 
scientists, most of these going, presumably, to the uni¬ 
versities and colleges. Much of this probably occurred 
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early in the year, when wartime researches were terminat- year ago, if our sample is a valid indication. There seems 
ing. little reason to doubt its fairness. 

The survey also elicited information on firm commit- The question was asked as to whether the respondent 
ments to ^ift employment. Although Table 1 shows that was now contemplating or seeking a change. About 20 
248 younger scientists have changed employment, there per cent of those not covered above replied in the af- 
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Toul number of questioiuiaires sent: 1^600; toUl number of replies received: 975; quesltonnairea returned—forwarding addresses unknown: 91; unem- 
ptoyed: 17; per cent known lo have changed within last year: 25.4. 


are, in addition, 135 younger scientists who have positive 
commitments to change, cither by accepting new posi¬ 
tions or by signing contracts. There are significant 
differences in the nature of these expected shifts. The 
shifts from the Federal Government are proportionately 
much less, accounting for only 20 per cent of the shifts, 
whereas the shifts from the Federal Government in 
Table 1 account for 36 per cent. In education, however, 
the shifting is htzvy. Almost 60 per cent of the expected 
shifts occur either from educational institution to educa¬ 
tional institution or out of education to industry and the 
Government. Shifts from one educational institution 
to another account for 66 out of 92 of these shifts. 

Thus, 383 shifts in employment among 975 younger 
scientists have occurred recently or will take place short¬ 
ly. (A scientist shifting twice in this period is counted 
but once.) This is over 39 per cent. Adding to Ito f 
conservative 5 per cent from those whose addresses are 
unknown, it is safe to say that nearly 45 per cent of the 
scientists in this age group have changed or will change 
employment in an 18-month period beginning about a 


firmalive, and the proposed nature of the change was 
indicated in a few cases. If these changes eventuate, the 
total changes will approach the two-thirds mark. How¬ 
ever, the likelihood of changes in all these cases is not 
determinable. 

The total picture, however, is certainly indicative of an 
abnormal condition which has serious implications. This 
information has been furnished to the President's Scien¬ 
tific Research Board, which will discuss the phenomenon 
together with other information in the report on scientific 
personnel. 

Table 2 is a tabulation of the returns to give an indica¬ 
tion of the employment of these younger scientists. 
It should be noted in particular that industry and the 
Federal Government employ almost half of this group. 
The decreasing incidence of scientists in thetnilitary serv¬ 
ices is interesting. 

Table 3 shows the activity of the ytmngcr sdentists. 
Particularly noteworthy is Uie fact that while Table 2 
shows that education employs more than the Federal 
Government and industry together, Table 3 indicates 
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that many more scientists list research, rather than teach¬ 
ing, as their activity. The totals in this column are not 
exclusive, but there seems reason to believe that a sig¬ 
nificant number listed as employed by educational insti- 

TABI.E 2 


DrsTMBtmoN^op Euplovufnt op Sctentiht8 Earninc Ph.D. Degrees 
Durimo the Decade 19.%"-45, Inclusive 
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• About *0 individuals are working in more than one category, 
t Military men not counted in Federal Government column, 
t Returned to school; 13; women who have married; 4. 

I Assuming present commitments are fulfilled and “definite offers likely 
to result in change of employment” are accepted. 

I] Assuming changes arc made for which desire it expressed. 

tutions are actually spending full time on subsidized 
research. It seems probable that some of the recent shift¬ 
ing is toward contract research. 


In a report to the President, “A Program for National 
Security,** by the Advisory Commission on Universal 
Military Training, figures are given for expenditures in 
1947 for research as differentiated from development 
(p, 179). The figure in the Government, in universities, 


TABLE 3 

Types of Worr Being Done by Pb.D. SaENTiSTS 
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• Returned to school; 13; women who have married: 4. 


and in industry i.s about $335,000,000. This is probably 
about five times the rate of expenditure in 1937, since 
this is the ratio of expenditure for research and develop¬ 
ment in 1947 and in 1932. The resulting personnel de¬ 
mand accounts for the present unprecedented situation 
in employment. It seems obvious that careful thought 
is needed to insure that the stresses resulting from this 
situation do not militate against the soundness of scien¬ 
tific development. 
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Financial Reports of the AAAS for 1945 


T he financial statements of the 

Association whidi follow are condensations of 
the audited reports by G, P, Graham & Com¬ 
pany, certified public accountants, for the calendar year 
IfHlS. During the war period it was not possible to obtain 
prompt audits of the AssodationV accounts. Audited 
reports for the calendar year 1946 are expected within a 
few months. 

For many years the records the finances of the Asso¬ 
ciation have been kept in two almost completely inde¬ 
pendent accounts, that of the Treasurer and that of the 
Administrative Offices. The former Includes all the per¬ 
manent funds, such as those the Income from which may 
be used only in support of research, those given for pro¬ 
viding emeritus memberships, and those awarded as 
prizes for meritorious scientific work. The latter includes 
all receipts, expenditures, and balances incident to the 
operations of the Association, such as dues frmn members, 
exptnse of the offices, holdiikg meetings, etc. 

Tueasurer’s Accotjnts 

The following statement of receipts and disburse¬ 
ments describes the financial transactions of the office 
nf *he. Treasurer during the calendar year 1945; the 
*'alRnrf! sheet, the condition of the Treasurer's accounts 
fl* th#* rln«#* ni the vear. December 31, 1945. 

SUUemetU of JUceip^s and DisbursemmUs 
Receipts 


Interest and dividends received. $ 3, S14.09 

Contributions in support of research.. 400.00 

Life membership fees. 4,900.00 

Grant for research returned. 91.05 

George Westinghouse Science Writing Award 

Fund. 7,500.00 

Sale and redemption of securities. Ill, 290.54 

Total initial cash and receipts.4127,695.68 

Disbursements 

Grantsin aid of research. $ 1,486.00 

Journal subscriptions (life members, etc.). 1,743.00 

Emeritus life membership fees. 1,500.00 

Miacellaneous items. 70.57 

Securities purchased. 120,051.60 

Total disbursements. 1124,851.17 

Excess of receipts over disbursements.$ 2,844.51 
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F. R. Moulton, Mmmittniaiim StenUuj 

Balance Sheet as ef December Ji, 1945 


Assets 

Cash.$ 38,132.40 

Due from Administrative Office (building fund, 

etc.). 49,204.36 

Securities in portfolio. 249,711.81 

Accrued interest and dividends.i . 883.75 

Total assets (Treasurer's Account).$337,932.32 

UabUUies 

w 

Endowment and restricted funds.$175,491.15 

.Building fund*. 4«,602.5« 

Funds for general purposes. 49,747.67 

Current (Academy grants, prize funds, etc.) — 13,136.94 

Reserve funds. 38,740.71 

Accumulated income. 12,213.29 

Total liabilities (Treasurer's Account).$337,932.32 


* Building fund was used, in part, for purchase of property 
at 1515 Massachusetts Avenue, Washington 5. D.C. 

Administrative Offices Acx:otot8 

The corresponding statements of receipts and dis- 
buisements of the Administrative C^ces of the Asso¬ 
ciation for the calendar year 1945 arc as follows; 

Receipts 


Dues from members.$128,200.00 

Interest on bank accounts. 143.95 

Journal subscriptions for life members, etc. 1,743.00 

Sale of Summarized Proceedings, etc. 64.43 

Total receipts.$130,151.38 

Disbursements 

Salaries of office employees.$ 34,286.51 

Postage, printing, office 8|iq)pUe8, etc. 6,334,67 

Executive Committee. 1,574.69 

General Secretary's office. 317.96 

Printing and maUiag AAAS Bulletin . 3,756.67 

Circularization for members. 2,517,02 

Allowances to Facific and Southwestern 

Divisions. 3,604.00 

Secretaries' crniferencea.. 597.88 

Section expenses. 311.84 

Net disbursements for journals. 23,970.78 

Total expenditures..$ 77,272.02 

Excess of receipts over expenditures.. $ 52,879,36 
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NEWS 

and Notes 


Frank T. Gucker, Jr., Department 
of Chemistry, Northwestern University, 
has IteenTappointed chairman, Depart¬ 
ment of Chemistr)', Indiana University, 
succeeding Ralph L. Sbrlner, recently 
appointed head of the Organic Division, 
Department of Cheniiatry, State Univer¬ 
sity of Iowa. Dr. Guckcr will assume his 
new duties September 1. 

H. J. Stalaeth, professor of patlio- 
genic bacteriology, Michigan State Col¬ 
lege, has been appointed head, Depart¬ 
ment of Bacteriology and Public Health, 
and director of Biological Sciences. Prof. 
Stafseth has recently returned from 
Cluna, w’here he served as a tcclmical 
adviser to the Chinese Ministry of Agri¬ 
culture. 

Arthur H. Graves, curator of Public 
Instruction, Brooklyn Botanic Carden, 
retired July I after 26 years of service. 
Dr. Graves wll continue researches, 
begun in 1910, on a deadly fungus dis¬ 
ease of the American chestnut tree. 

WlUiam V. Houston, president of 
Rice Institute, and Ralph P. Agnew, 
chairman, Department of Matliepiatics, 
Cornell University, will be visiting pro¬ 
fessors at Case Institute of Technology 
during the summer session. Dr. Houston 
will lecture and consult on research prob¬ 
lems, as well as carry on his ovm investi¬ 
gation in quantum mechanics. Prof. 
Agnew will teach a course in Infinite 
Series and Summability. The visiting 
professorships are made possible by a 
grant from the Cleveland Foundation. 

D. W. Thorne, associate professor 
of agronomy, Utah State Agricultural 
College, has been appointed to succeed 
R. J* Evans, head of the Department of 
Agronomy since 1930, who retired on 
July 1. 

Frederick Wyatt, cliief psychologist, 
McLean Hospital, Waverley, Massa¬ 
chusetts, has been appwnted associate 
professor (affiliate), Department of Psy¬ 
chology, Clark University. Dr. Wyett 
will take part in the Uainlng program in 
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clinical psychology and will also condnue 
his work at the McLean Hospital. 

William von Fischer, a member of 
the Department of Chemistry, Case 
School of Applied Science, since 1935, 
has been promoted to professor of chen)- 
is try. 

Robert B. Woodward, associate 
professor of chemistry, Harvard Uni¬ 
versity, has announced the first synthesis 
of substances with general molecular 
structural characteristics identical with 
those of fibrous proteins. The synthesis, 
the closest man-made substance to 
nature-made proteins, introduces an 
entirely new class of synthetic materials 
from which useful fibers and transparent 
films can be made. 

M. C. Klk, associate professor of 
agricultural chemistry, College of Agri¬ 
culture, University of Arkansas, has been 
decorated by the Government of the 
Netherlands in appreciation for services 
rendered during and after the war. 
Prof. Kik has been made an olHcer in 
the Order of Orange-Nassau. 

Eira T. Cresson, Jr,, associate cura¬ 
tor, Department of Insects, Academy of 
Natural Sciences of Philadelphia, re¬ 
signed July 1 after 39 years of service. 
The Board of Trustees of the Academy 
has designated him a Research Fellow 
of the institution. 

F. H. Spedding, director, Institute 
for Atomic Research at Iowa State Col¬ 
lege, has been elected associate chairman 
of the Board of Governors of the Argonnc 
National Laboratory. 

C. N. Hugh Long, Sterling professor 
of physiological chemistry, Yale Uni- 
versity, has been appointed dean, School 
of Medicine, succeeding Francis G. 
Blake. 

Herbert A. McCullough, Bessie 
Tift College, Forsyth, Georgia, has been 
appointed associate professor of botany, 
Howard College, Birmingham, Alabama. 

IraH. Cram, geologist, Pure Oil Com¬ 
pany, Chicago, and past-president, Amer¬ 
ican Association of Petroleum Geologiste, 
gave the annual petroleum geology lec¬ 
tures at the University of Michigan, May 
1 and 2, 

Andrew BUlcott Douglass, director 
emeritus, Steward Observatory, and pro¬ 
fessor of astronomy and dendrochronol¬ 


ogy, University of Arisona, was recently 
honored at a dinner given in observance 
of his approaching 60th birthday. At that 
time, a group of bis colleagues and asso¬ 
ciates presented to the University a 
bronze plaque to mark the extensive 
State Museum exhibit of Dr. Douglass’ 
researches in climatology and dendro¬ 
chronology, 

John L. Bray, head, School of Chem¬ 
ical and Metallurgical Engineering,'PuT- 
dUc University, since 1935, will retire 
September I, and will be succeeded by 
R. Norris Shreve, professor of chemical 
engiiieering. Dr. Bray will continue as 
professor of metallurgical engineering, 

M. A. Basoco, Department of Math¬ 
ematics and Astronomy, Univeraity of 
Nebraska, has been appointed chairman 
of that Department, succeeding Ralph 
Hull, who will resign August 31 to be¬ 
come mathematician in the Physical Re¬ 
search Unit, Boeing Aircraft Company, 
Seattle, Washington. 

David L. Thomson, dean, Faculty of 
Graduate Studies and Research, McGill 
University, has been appointed Gilman 
Cheney professor of biochemistry, suc¬ 
ceeding J. B. CoUlp, who has resigned 
to become dean, Faculty of Medicine, 
University of Western Ontario, 

Otto Storch, after much suffering 
under the Nazi regime in Austiia, has 
recently l)cen appointed director of the 
Zoological Institute, University of Vi¬ 
enna, according to word leccived from 
Paul Weiss, University of Chicago. 
Prof. Storch would greatly appreciate 
receiving from American zoologists re¬ 
prints of their articles publialied since 
1940. 

Grants and Awards 

Grant8-ln-aid to enable 47 out- 
Btandlng scientists to attend the 6tli 
International Congress for Experimental 
Cytology, meeting in Stockholm, July 
10-17, were announced by UNESCO 
June 20. Recipients from the United 
States include; F, Nord, professor of 
chemistry, Fordham University, New 
York City; S. Speigelman, W'ashington 
University School of Medicine, St. Louis, 
Missouri; and Paul Wdss, professor of 
zoology, University of Chicago. 

A. Remington Kellogg, curator, 
Division of Mammals, U. S. Natidbal 
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Museum, was the recipient of the Uni¬ 
versity of Kansas Alumni Association 
Award for Distinguished Service, June 16. 

Rufus A. Lyman^ founder and editor, 
?■/«) American Journal of Pharmaceutical 
Education^ and retired dean, Pharmacy 
College, University of Nebraska, was 
recently awarded the Kemington Medal 
for outstanding work in pharmacy, pre¬ 
sented by the American Pliarmaccutical 
Association. 

Harry A. Walsman, formerly re¬ 
search associate, Department of Biochem¬ 
istry, University of Wisconsin, received 
the Borden Award for Research in 
Medicine at the University of Wiscon^n. 
Tlte award is given annually to the senior 
medical student who has completed the 
most research while in medical school. 

Summer Programs 

The University of Nebraska Lab¬ 
oratory of Anthropology will l>c field 
headquarters for the Missouri River 
Basin Archaeological Program for 1947, 
which was started early in June. The 
program is under the direction of tlie 
Smithfionian Institution, in cooperation 
with the Bureau of Reclamation, the 
Corps of Engineers, the National Park 
Service, and local institutions in the 
lO^tate basin area. The work this sum¬ 
mer, which will consist of continued 
surveys and some test excavations at 
about 33 sites of multipurpose clams and 
reservoirs having a “high priority" in 
the Missouri River Baiun flood control 
and reclamation program, will be directed 
by Waldo R. Wedel, Wesley L. Bliss, 
Joseph Bauxar, Paul Cooper, John 
Hughes, and Marvin Kivett, archaeolo¬ 
gists, and Theodore White, paleontologist. 

Union College, Schenectady, New 
York, has awarded SO aix-wcek, all- 
expense General Electric Science Fellow¬ 
ships for summer study to high school 
science teachers in eight northeastern 
states. The 17 women and 33 men wall be 
taught the theory behind scientific dis¬ 
coveries made during the war years in 
physics and chemistry and will witness 
these discoveries in actual use through 
visits to modern industrial laboratories. 

The fellowship program, now in its 
third year, also emphasizes development 
of new techniques for teaching scientific 
concepts. Fellow’s will study under the 
(;oIlege*faculties of physics and chemistry. 
Nine members of the General Electric 
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Company laboratory and engineering 
staffs will assist in presentation of the 
course and demonstrations. 

Meetings 

The Annual Symposium of the 
Society for the Study of Development 
and Growth will be held at the Univer¬ 
sity of Connecticut, Storrs, August 26-29. 
The program will include papers by 
Alexandre Rothen, Rockefeller Institute 
for Medical Research, on "Long-Range 
Forces Between Macromolccules"; Rob- 
Icy C. Williams, University of Michigan, 
“Electron Microscopy in Biology"; 
Jacques Monod, Pasteur Institute, Paris, 
“Enzymatic Adaptation and Ha Bearing 
on Problems of Cell Physiology', Genetics, 
and DiiTerentiation”; Tra?5^ M. Sonne- 
born, Indiana University, “Mechanisms 
Determining Peisistent Intraclonal Di¬ 
versities in Paramecium"; Jean Bracket, 
University of Brussels, Belgium, “Bio¬ 
chemical and Physiological Interrelations 
Between Nucleus and Cytoplasm”; Ar¬ 
inin C. Braun, Rockefeller Institute for 
Medical Research, “The Physiology of 
Tumor Inception in Crown Gall Disease 
of Plants”; Alexander Haddow, Chester 
Beatty Research Institute, Royal Cancer 
Hospital, London, “The Mode of Action 
of Chemical Carcinogens, and Its Possible 
Relation to the Origin of Viruses”; 
and Hermann Lisco, University of Chi¬ 
cago, “The Relation of Atomic Energy 
to the Pathology of Growth and Develop¬ 
ment.” Further information may be 
obtained from Walter I^ndauer, Univer¬ 
sity of Connecticut, Storrs, Connecticut, 

The New England Association of 
Chemistry Teachers extends a cordial 
invitation to teachers of science to attend 
the 9th Summer Conference at Wellesley 
College, August 18r-23. The program 
features two symposia, one on Develop¬ 
ment of Atomic Structure, under the 
chairmanship of Alfred S. Brown, Colgate 
Univereity, end another on Selected 
Topics From Introductory Chemistry, 
with Hubert N. Alyea, Princeton Uni¬ 
versity, as chairman. Other papers to be 
presented include: “Science Fi^ts in the 
Front Lines,” Charles E. Waring, Uni¬ 
versity of Connecticut; “New Chemical 
Processes of Interest to Chemistry 
Teachers,” Emil R.^ Rlcgel, University 
of Buffalo; “The College Board Examina¬ 
tions,” William W. Turnbull, CEEB; 
“European Problems,” Samuel Van 
Valkenburg, Clark University; “Metal 


Hydrides,” representative of Metal Hy¬ 
drides, Xnc.; “Minerals, Fun and Profit,” 
John B. Lucke, University of Connecti¬ 
cut; “Role of Chemistry in the Treatment 
of Modem Textiles,” Donald H. Powers, 
Monsanto Chemical Company; ^'Drench 
and Fire Control,” Mr, Parker, Arnold, 
Hoffman & Compatvy; “Crystal Struc¬ 
ture,” Charles Stillwell, Dennison Manu¬ 
facturing Company; “Fluorine and Tootli 
Decay," Joseph F. Volkcr, Tufts College 
Dental School; “Acetyl Derivatives of 
3,5-DichIoro5ulfaniIamide,” Margaret K. 
Seikel, Wellesley College; “Commercial 
Production of Fluorine and Its New 
Uses,” John T. Pinkston, Harshaw 
Chemical Company; “Flight Over 
Bikini,” Royal M. Frye, Boston Univer¬ 
sity; “Recent Developments in Powder 
Metallurgy,” Alden M. Burghardt, 
Watertown Arsenal; and “GlaSsS for 
Science” (motion picture), representative 
of Corning Glass W'orks. 

Information concerning registration 
and accommodations can be obtained 
from the registrar of the Summer Con¬ 
ference Committee: Pcarle R. Putnam, 
De^in Academy an^ Junior College, 
Franklin, Massachusetts. 

Elections 

The Kansas Academy of Science 
elected the following officers for 1947-48 
at its annual meeting at Lawrence, Kan¬ 
sas: J, C. Peterson, Kansas State College, 
president; F. W. Albertson, Ft. Hays 
Kansas State College, president-elect; 
Paul G. Murphy, Kansas State Teachers 
College, Pittsburg, vice-president; F. C. 
Gates, Kansas State College, secretary; 
S. V. Dalton, Ft. Hays Kansas State Col¬ 
lege, treasurer; A. B. Leonard, University 
of Kansas, P. S. Albright, University of 
Wichita, and A. C, Carpenter, Ottawa, 
Executive Council members; D. J. AmeeJ, 
Kansas State College, librarian; Robert 
Taft, University of Kansas, editor of 
Transactions; W. H. Schoewe, University 
of Kansas, associate editor, geology; and 
F. C. Gates, Kansas State College, asso¬ 
ciate editor, botany. 

The 79th annual meeting was presided 
over by Claude VV. Hibbard, who also 
gave the retiring presidential address on 
“Pleistocene Vertebrate Faunas of Kan¬ 
sas.” A public address was given by 
Waldo Wcdel, U. S. National Museum, 
on “Prehistory and the Missouri Basin 
Development Program (see Summer 
Programs, Nem and Notes). 
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The Academy is scheduled to meet at 
^Pittsburg, Kansas, in 1948; at Man- 
hattaa^ Kansas, in 1949; and at Wichita, 
Kansas, in 1950. 

The Chicago Academy of Sciences, 
at its 90th annual meeting, May 12, 
elected the following officers for the 
coming year: Nathan Smith Davis, 
president; William F. Henderson, first 
vice-president; Leslie Brainerd Arcy, 
second vice-president; Hulburd Johns¬ 
ton, secretary’; Herbert Edwin Bradley 
and Louis Ellsworth Lafiin, Jr,, new 
trustees; and Willkm E. Powers, srien- 
tific governor. 

NRC News 

FellowshipB and Senior Fellow¬ 
ships In Cancer Research, supported 
by the American Cancer Society and 
administered for the Society by the Com 
mlttee on Growth of the NRC, are ofiered 
for advanced training and experience in 
any field of investigation pertaining to the 
problem of cancer, including the various 
biological, chemical, and ph>’Bical sciences 
end clinical investigative medicine. Senior 
Fellowships are intended for men or 
women who already have demonstrated 
unusual competence in research and are 
designed to provide an opportunity for a 
prolonged (leriod of advanced training 
in the field of growth. ITieir tenure 
ordinarily is three years. In occasional 
ioBtances, predoctoral fellowships also 
have been awarded. 

Twenty-four fellowships have been 
awarded for the year 1947-48, and five 
have been renewed. In addition, four 
fellows, awarded Senior Fellowships 
during 194d, will be serving their second 
year during 1947-48. The reapients are: 

Christian B. Anfinsen, Jr., Boston, 
Massachusetts, to work on protein syn- 
thesis in normal and pathological tissues 
at the Medical Nobel Institute, Stock¬ 
holm, Sweden (Senior FelJowshjp). 

Nardsse R. Bothereau, South Pasa¬ 
dena, California, to work on the problem 
of the early diagnosis of cancer at the 
University of California Medical School, 
San Frandeco. 

Joseph H. Burchenal, Milford, Dela¬ 
ware, to work on new methods in tlw 
chemotherapy of cancer at Memorial 
Hoepital, New York City (Senior Feb 
lowihip). 
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Thomas H. Coleman, Madison, 
Wisconsin, to work on the biology of 
thyroid tumury at the Massachusetts 
General Hospital, Boston. 

Clarence M. Coimeily, Ithaca, New 
York, to work in biophysics at the 
University of Penrusylvania, Philadelphia 
(Prcdoctonil Fellowship, renewal). 

Arthur R. T. Denues, Bruceton, 
PennsyIvaiuji, to carry on biological re¬ 
search at Uie Massachusetts Institute of 
'I'erhnology. 

George C. Escher, New York City, to 
work on newer methods in cancer therapy 
at Memorial Hospital, New York City. 

Peter Flcsch, Chicago, Illinois, to 
wotk on the metaboUam of human skin 
in relation to malignancy at the Uni¬ 
versity of Ciucago. 

Howard Gest, St. Louis, Missouri, to 
work in the field of enz3mie chemistry at 
Washington University, St. Louis (Pre¬ 
doctoral Fellowship). 

Allan L. Grafilin, Cambridge, Massa¬ 
chusetts, to work on problems of quanti¬ 
tative cytochemistry at the College of 
Physidans and Surgeons, Columbia 
University (Senior Fellowship). 

Richard M. Hal}>ern, Los Angeles, 
California, to work on the immunological 
aspects of cancer at Memorial Hospital, 
New York City. 

Charles M. Hugulcy, Atlanta, Georgia, 
to work on newer methods in the chemo¬ 
therapy of the leukemias and related 
blood disorders at the University of Utah 
Medical School, Salt Lake City (renewal). 

William McK. Jefferies, Richmond, 
Virginia, to work on the biology of 
thyroid tumors at the Maosachusetts 
Genera] Hospital. 

Nathan Kaliss, New York City, to 
work on the genetic aspects of cancer at 
the Roscoc B. Jackson Memorial Labora¬ 
tory, Bor Harbor, Maine (Senior Fellow¬ 
ship). 

Fred Karush, Elmhurst, New York, to 
work on the spedfidty of protein inter¬ 
actions at New York University College 
of Medidne, New York City (Senior 
Fellowship). 

Roger A, Lewis, Betbesda, Maryland, 
to work on the influence of hormones upon 
growth and devdopment at Johns 
Hopkins University School of Medicine, 
Baltimore (Senior Fellowship). 

Saul Malkiel, Brookline, Massachu¬ 
setts, to work on the immunochemistry 
of viruses at the Rockefeller Institute for 
Medical Research, Princeton, New Jersey 
(Senior Fcllcwship, second year). 


Robert C. Mellon, Rye, New York, 
to work on the endocrine and histo- 
chemical aspects of cancer at Mciuorkil 
Hospital, New York City (Senior Fellow¬ 
ship). 

William 1^. Money, Cambridge, Massa¬ 
chusetts, to work on factors influendng 
the release and action of the thyroid- 
stimulating hormone at the Massachu¬ 
setts General Hospital, 

James J. Nickson, Chicago, Illinois, 
to work on radiation therapy of cancer at 
Memorial Hospital, New York City 
(Senior Fellowship), 

David Pressman, Los Angeles, Cali¬ 
fornia, to work on the immunochemistry 
of normal and malignant tissues at the 
California Institute of Technology, 
Pasadena (Senior Fellowship, second 
year). 

Paul B. Reaser, New Orleans, 
Louisiana, to work on the use of isotopic 
tracers in biological research at Tulane 
University, Now Orleans (Senior Fellow¬ 
ship). 

John M. Reiner, St. Louis, Missouri, 
to work on problems of enzyme synthesis 
at Washington University, St. Louis. 

Robert L. Sinsheimer, Cambridge, 
Massachusetts, to work in the field of 
biophysics at the Massachusetts Institute 
of Technology (Predoctoral Fellowship, 
renewal). 

Wilson R. Slaunwhite, Winthrop, 
Massachusetts, to work in the field of 
organic chemistry at the Massachusetts 
Institute of Technology (Predoctoral 
Fellowship, renewal). 

Arnold H. Sparrow, Cambridge, Mas¬ 
sachusetts, to work cm the use of tracer 
methods in cytological studies at the 
Massachusetts lostitulc of Technology 
(Senior Fellowship). 

Morris A. Spirtes, New York City, to 
work on the chemotherapy of cancer at 
Johns Hopkins University School of 
Medicine, Baltimore. 

LottI M. Steinitz, New York City, 
for a cytophysiological study of growth in 
plants at the University of Wisconsin. 

Henry J. Tagnon, Brookline, Massa¬ 
chusetts, for a clinical study of cancer 
patients at Memorial Hospital, New York 
City (Senior Fellowship, second year). 

Timothy R. Talbot, Bala Cynwyd, 
Pennsylvania, to work on the use of 
tracer techniques in the study of blood 
diseases at Evans Memorial Hospital, 
Boston (renewal). 

Irving A. Tittler, Brooklyn, New York, 
to wotk on the effects of carcinogenic 
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Marine Station of Statiford 
ttivtrrity, Padfit Grove/California. 


lUdiard B. Tumer/ New Haven, 
Connecticut, to woric on the aynthesb of 
steroid hormones at Harvard University 
(Seonlor Feilow^p, second year). 

IXonaid B. ZiJversirtit, OakJand, Cali- 
fotnla, to work on phospholipid synthesis 
by animal tissues in normal and pathO' 
logical states at the University of Cali¬ 
fornia, Berkeley (Prcdoctoral Fellowdiip). 

The membership of the Committee on 
Growth is as follows: C. P. Rhoads, 
Memorial Hoepital, chairman; Willard 
M. Allen, Washington University; R. 
Keith Cannan, New York University; 
A. R. Doebea, Columbia University; 
E. Newton Harvey, Princeton Univer¬ 
sity; Charles Huggins, University of 
Chicago; Frank B. Jewett, National 
Academy of Sciences; Allan T. Kenyon, 
University of Chicago; C. C. Little, 
Roscoe B. Jackson Memorial Laboratory; 
Perrin U. Longr Johns Hopkins Uni¬ 
versity; John J. Morton, Jr., University 
of Rochester; Jamw B. Murphy, Rocke¬ 
feller Institute; Eugene P. Pendergrass, 
University of Pennsylvania; John M. 
Russell, The John and Maxy R. Markle 
Foundation; Florence R. Sabin, member 
emeritus, Rockefeller Institute; E. W. 
Sinnott, Yale University; M. A. Tuve, 
Carnegie Institution of Washington; and 
M. C WinterniU, Yale University. 
Drs. Rhoads, Cannan, Harvey, Kenyon, 
Long, and Tuve and Mr, Russell serve 
also as a Fellowship Section, of which the 
latter is chairman. 


Recent Deaths 

Charles H. Taft* 56, aiaodate pro¬ 
fessor of pharmacology, University of 
Texas School of Medicine, died suddenly 
in his office of cerebral hemorrhage 
on April 3. 

Julio Cesar Tello, 67, director, Peru¬ 
vian Archaeological Museum, and pro¬ 
fessor of archaeology and anthropology, 
San Marcos University, died June 4. 

Jules Charles Abels, 33, cancer 
research specialist and assistant at¬ 
tending physician, Memorial Hospital, 
Center for Cancer and Allied Diseases, 
<Ucd June 13 of a heart ailment in his 
home in New York City. 

Arthur J, Walaeheld, 72, founder and 
chief gynecoiogiat, North Hudson Hos¬ 
pital, Weehnwlten, New Jersey, died 


Jfuhe 14 in the 
ilfness. 

Joan Cap«rt, 70, rn^rtime director 
of the Brussels Royal Museums of Art 
and History, Belgium, and advisory 
curator of Eg>pto1ogy at the Brooklyn 
Museum, died June 16 in Brussels. 

F. B. Chidester. 52, consultant in 
nutrition and endocrinology, and for¬ 
merly professor, Extension Division, 
New York State College of Forestry, 
Syracuse, New York, died suddenly 
June 19 in Newark Valley, New York. 


Many works of Mayan art spanmng 
seven or eight centuries ^ave lj>cen re¬ 
covered from liurials in a sitigle mound 
near the village of Nebaj, in the little- 
known northern highlands of Guatemala, 
by archaeologists of the Camegio In.sti- 
tution of Washington during excavations 
recently brought to an end by the onset 
of the rainy season. Included among the 
finds are a jadeitc plaque or breast orna¬ 
ment, the finest example of Maya }adc 
carving yet discovered; an urn with a 
human head on the cover; pendants of 
jade; a iK*rfcctly shaped thin alabaster 
jar; a vase of plumbatc pottery; an elab¬ 
orate pottery whistle; and many other 
items of value. AH of the artifacts and 
works of art discovered at Nebaj this 
j^ear have been placed in the Guatemala 
National Museum, Guatemala City, in 
accordance with agreements between the 
Government of Guatemala and the 
Carnegie Institution. The Investigation 
is contributing valuable knowledge of 
the Maya, wht>se position as the most 
brilliant exponent of higher aborigiruil 
culture in the western world in the days 
before Columbus is uncontegted. 

The American Mathematical So*- 
clety will publish the Collected Mathe¬ 
matical Papers of the late George David 
Birkhoff. The Papers, totaling approxi¬ 
mately 1,800 pages, will be published in 
three quarto-size volumes by the photo- 
offset prx)ces6. A tentative price of 118 
has been set for the three volumes. 
Members of the Society making a pre¬ 
publication subscription will be offered 
a 30 per cent discount. Contributkms 
and subscriptions are urgently needed 
at this time to assure the success of the 
project. The Society will begin publka- 
tion when $6,000, half the estimated cost 


bl iuis been Con- 

tributiupik and pr^uUicatiOn subscrip¬ 
tions ^uid be sent to J. R. Kline, 
Secretary^ American Mathenoatiftal 
Society, University of Penn«ylvania, 
Philadelphia 4, Pennsylvania. 4 

The Imperial Bureau of Pooturea 
and Forage Crops, Great Britain, has 
become the Im()erial Bureau of Pastures 
and Field Crops, directed by R. 0. Whyte. 
In its expanded form, it will publish a 
second abstracting journal, in addition 
to Herbage AbsiradSf and will cover 
literature on the following crops not 
already covered by the Bureaus of Plant 
Breeding and Genetics, or Soil Science:. 
all cereals, field root crops, puiecs, 
groundnuts, cotton and other fiber crops 
grown on a field scale, sugar beets and 
sugar cane. Continued attention will l>e 
given to those aspects of plant biological 
research which refer to the crops now 
cq^‘c^ed. Research workers, institutes, 
and departments are Invited to send 
tlicir publications and reports concerned 
witli these crops to the Bureau of Pas¬ 
tures and Field Crops, Pcnglais, Aberys¬ 
twyth, Wales, Engkndi for review in 
the new abstracting journal. 

UNESCO is distributing a collec¬ 
tion of files of scientific periodicals 
which was offered by the University of 
the Witwatersrand, Johannesburg, South 
Africa, among war-devastated libraries 
of Europe. Twenty-six seta of these peri¬ 
odicals have now been allocated to eight 
libraries in Belgium, Denmark, and Poland. 

The New York Botanical Garden 
announces the appointment of P. P. 
Phone, associate professor of plant 
pathology, Rutgers University, as plant 
pathologist, succeeding B. 0. Dodge. 
Richard A Howard will also join the 
staff August 1 as assistant curator, 
specializing in trc^cal botany. Donald 
Philip Rogers, University oi Hawaii, 
adll become curator in the cr3fptDgamic 
herbarium September 1. 

The Korean Society for Scientific 
Agriculture was organi^ June 7, 1947 
at Seoul, Korea. Active membership in 
the Sodety is open to graduates in agri¬ 
culture, forestry, sericulture, and fisheries, 
and to persons who have made out^ 
standing contributions to agriculture and 
the associated sciences. K. Lee, di¬ 
rector, Department of Agriculture^ was 
elected d^tman and V. H. Florell, 
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cbemicftb on growth In at ite 

agronnmiat, U, S. Goveniment 

>n KofeAt vica^ihaliinan- Btam^h «odetje», 
one eadi in Kyonggi Do and Kang 
Won Do provinces, were organised ear* 
lier and have baen holding regular meet¬ 
ings* 




by Readers 


,Xhe New York Academy of Medi¬ 
cine has recently orgunized a Section on 
Microbiology* The main objectives of this 
sectiou will be the encouragement of the 
exchange of information among micro¬ 
biologists and the promotion of ready 
ctiutacts between clinical and laboratory 
investigators* The Fellowship of the 
section will be broad, including not only 
those who have a direct interest in micro¬ 
biology, but also those who deal with 
microbiology in their primary functions 
as clinicians or scientists in other 
branches. The officers of the new section 
are: Gregory Shw^artzman, Mount Sinai 
Hospital, clmirmnn; Harry Most, New 
York University College of Medicine, 
secretary; and Rcn(» J. Dubos, Rockefeller 
Institute for Medical Research, Frank 
L. Horsfall Jr,, Rockefeller Institute for 
Medical Research, Colin M. MacLeod, 
New York University College of Medi¬ 
cine, Ralph S. Muckenfuss, Research 
Laboratories, New York City Health 
Department, and John G. Kidd, Cornell 
Medical College, advisory committee. 

Chicago Natural History Museum 

has acquired a large and important collec¬ 
tion of plants from Ecuador, assembled 
and presented by M. Acosta Solis of 
that country. According to Julian A. 
Steyermark, assistant curator of the 
herbarium, tliis is the largest collection 
from Ecuador so far received by any 
institution* It is also one of the largest 
from a South American country to have 
reached the Museum. 

Make Plans for— 

Fifth International Pediatrics Con¬ 
gress, July 14-17, Waldorf-Astoria Hotel, 
New York City. 

Symposium on Soun4* July 21-22, 
University of Utah, Salt I^ke City. 

Conference on Alcebra, July 25-28, 
University of Michigan, Ann Arbor. 


American Asaoclatlon for the 
Advancement of Sdence, 114th 
Meetingt December 26^31, Chi- 
cago, HUnoia. _ 
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Perhaps no words ore more often 
used Incorrectly by systematistsand their 
colleagues than availahilUy and valtdUy. 
The words are often erroneously used 
interchangeably and even with still a 
third meaning. Actually, three clear-cut 
concepts are involved: (1) simple pro¬ 
posals of names, whether in compliance 
w’ith ”legal” requirements or not; (2) 
“legally” acceptable proposals; and (3) 
“legally” acceptable proposals which can 
be recognized. An understanding of these 
concepts and the proper expression for 
each w'ould greatly simplify and clarify 
nomenclaturaJ discussions. The frequency 
with which they are inadequately dis¬ 
tinguished has led to almost endless con¬ 
fusion. 

For example, all of the following are 
occupied: Scincus ameticanus Petiver 
1711 , Benkognaihus annulata cyclura 
Cope 1886, Coluber nome: Bispaniae 
Gindin 1788, Bascanium scinilineatum 
Cope 1891, Coluber arhonae Boulcnger 
1894, and Solmdora pahamiae Baird 
and Girard 1853. All have been published 
in journals or books generally available to 
the public. Accordingly, Owy name^ onct 
puUishedi is occupied; it may l>c avail¬ 
able and/or valid or not. 

However, Scincus aiuericanus Petiver 
1711 , Bmkosnatbtfs attnukUa cyclura 
Cope 1886, and Coluber novae Bispaniae 
Gmelin 1788 are not available (and there¬ 
fore cannot be valid), since each violates 
at least one requirement of the Inter¬ 
national Rules of Zoological Nomen- 
dature. The first name is pre-Linnaean 
(acceptable names must have l>ccn pro¬ 
posed after January 1, 1758); the second 
is a nomm nudum (no diagnosis or defi¬ 
nition accompanied the name); and the 
third is not binomial (acceptable names 
must be proposed in a binomial system 
of nomenclature, although they may be 
trinomial). Any na^ne puHished in ac- 
md<mte wUh ihe Inkmatimal Rules of 
Zoological Nomenclalure is both occupied 
endr alBaUahle^ whether valid or not. 

Of the remaining names, only Salvadofa 
grahamioe Baird and Girard 1853 is valid; 
ft was properly proposed and is a synonym 
of no other name. Batcrnkm semilin- 


eaiufn Cope 1891 is a zoological a 3 mQnym 
of Mastkophis bilineaiiis Jan 1863, and 
Ceduber arizmiae Boulenger 1894 is a 
nomendatural synonym of Artzona de~ 
gans Kcnnicott 1659. Only an aeailahle 
name U)host to a species is cUor 

(Le. which is neither a synonym nor a 
homonym of an earlier name) can be 
vaJid^ 

It is obvious that, at any one time, 
there can be only one valid name for a 
spedes, although there may be several 
available names and even more occupied 
names. Likewise, it is apparent that while 
all available names are occupied, not all 
occupied names are available. (Hobart 
M. Smith, Departmenl of Zoology, Univer¬ 
sity of Illinois, Urbana) 

Recently, Traub and Slattery (Plant 
Physiol,, 1947, 22, 77-87) observed that 
the invertase of bottom fermentation 
yeast differed markedly from that of top 
yeast in the effectiveness with which it 
hydrolyzed the levulins in the residue 
of the 89 per cent ethanol extract of 
guayule plants, Parthenium argenkUum 
A. Gray. It is of interest to compare this 
observation on the hydrolysis of levulins 
with reports of earlier work with kutlin 
in which it had been stated that enzymic 
hydrolysis of inulin ld~D-furanofructosi- 
dase activity] was an aspect of the in¬ 
vertase (sucrose or saccharose) of auto- 
lyzed yeast (Lindner. Wschr, Braeu,, 
1900, 17, 713-716, 762-765; Kuhn. In 
Hoppe-Seyler's Z, physkl, Chm,t 1923, 
129, 59-63; and especially Wddenhagen, 
as dted by Bamann and Myrbraeck in 
DU Metlmden der Fermnlforsckirngt 194D, 
p. 1900). Weidenhagen identified inulase- 
as ^-h-fructosidase, although he found 
that his preparation hydrolyzed sucrose 
5,000 times as actively os it did inulin. 

The data presenti^ by IV&ub and 
Slattery ^ow that under the experi¬ 
mental conditions top invertase hy¬ 
drolyzed from 30 to 65 per cent more of 
the levulins present than were similarly 
hydrolyzed by bottom Invertase. The 
ratio of the two kinds of activity in in¬ 
vertase preparations from top fermenta¬ 
tion yeast differed from the an^ogous 


a 




ratio from bottom yeast by that amount. 
Hence, it is probable that each prepara¬ 
tion is a mixture of enzymes among 
which arc a sucrose and a ^-L^furano- 
fructosidase, but not in the same propor¬ 
tion. It is, of course, by no means certain 
that ‘‘invertaKs” of top and bottom 
fermentation yeast from any other source 
would have the same composition or 
activity as that used here. Plant physiol¬ 
ogists were warned as early as the £rst 
quarter of the present century that 
commerdai invertase preparations may 
split other polysaccharides meltbiose) 
than sucrose and ramose (Hudson, and 
Hudson and Harding. J. Amer, chem, 5oc., 
1914, Se, 1570; 1915, S7. 2193-2198). 
Thus, after treatment with commercial 
invertase, unless the other possibilities 
are disposed of, a reducing power may be 
found and reported as sucrose or raffinoae, 
when actually the sugar reported may 
not be present at all (cf. McRary and 
Slattery. /. biol. CAsm., 1945, 167, 
161-167). That this effect is due to the 
presence of more than one enzyme is 
indicated by the present work and by that 
of Zechmeister, T6tb, Fuerth, and B6r- 
sony {Emytnologiat 1941,9, 155), Adams, 
Hichtmeyer, and Hudson (/. Amer. chm, 
Soc., 1943, $6, 1369-1380), and Pigman 
(/, Bts. nol. Bur, Siand,^ 1943, SO, 
159-175). 

The top and bottom invertases used 
in the experiments were purchased from 
the W^erstein Laboratories, 180 
Madison Avenue, New York 16, New 
York. (Hamilton P. Toaub, E, L. 
GassN, and M. C. Slatibby, Bureau 
of PlarU Industry^ Soilsf and Agricultural 
Engineering, U. S. Department of Agri- 
c$dfnre.) 

V Schizophrenia strikes 1 or 2 per cent 
of the population of the United States, 
mostly those between 15 and 35 yeans 
of age. (An exact figure of the incidence 
of schizophrenia in the general population 
has not been obtained. Kaliman uses .85 
per cent, liut, as he states that 20 insti¬ 
tutions in the state of New York in 1945 
had 72,252 patients, of which 47,929 were 
schizophrenics and 12,316 new admissions, 
and 03 a report by Pollock, MaJzberg, 
and Fuller (fieredifary and efivironmental 
factors in the camaHon of manic-depressive 
psyckom and dementia praecox. Utica, 
N.Y.: State Hospital Press, 1939) indicates 
that some 4.5 pet cent of the population 
will be hoapitaUaed some time in their 
lives because of mental disease, it seems 


not unreasonable to sUppoM that the 
incidence of schizophrenia in the general 
population may reach 2 per cent.) A large 
pro[K)iUon of these 1,400,000 to 2 800,0(X) 
unfortunate people require care in public 
institutions for the remainder of their 
Jives. What causes all this misery? Does 
it arise from external causes or from 
witliin? 

A great deal of light is thrown on these 
Cjuestioiis l)y tno studies which are not 
likely to come to the attention of Sde^tce 
readers by reason of their places of 
publication. These studies were made by 
J'Vanz J. KaJJman, using the “ Twin 
Family Method.** The first of these is 
a book of nearly 30Q pages (2^ke genetics 
of schizophrenia. New York: J* J Au¬ 
gustin, 1938). That it 4ias not received 
the attention it deserves may be due to 
the large amount of pertinent accessory 
tnalcnal, which tends, nevertheless, to 
discourage perusal. The second is of recent 
publication (Amer. J, Fsychiat.j 1946, 
108, 309). 

Both studies have been made with 
meticulous care. The first is on 1,087 
schizophrenics and their relatives, cover¬ 
ing in ail 13,851 persons. The second 
is based on 174 pairs ot monozygotic 
(one-egg) twins and 517 pairs of dizy 
gotic twins and 4,394 other relatives. 
The material is, therefore, statistically 
leJiabJe. Togetliei they present a thor¬ 
oughly comprcliensive picture of the role 
of heredity in the etiology of schizo¬ 
phrenia, by showing that the incidence ot 
schizophrenia among relatives of schizo¬ 
phrenics mcreases diifectly as the degree 
of biological relationship increases. Thus, 
the incidence of schizophrenia among 
step-sibs—which usually are not biolog¬ 
ically related to the schizophrenic—is 1.8 
per cent; in half-slbs, 7.0 per cent; in 
full ribs, 14.3 per cent; and in dizygotic 
twins. 14.7 per cent. (The incidence of 
schizophrenia in the co-twins of dizygotic 
pairs of the same sex is 17.4 per cent for 
males and 17.6 per cent for females, as 
against 10.3 per cent for twins of opposite 
sex, This may perhaps be referred to dif¬ 
ferences in environment associated with 
sex.) In monozygotic twins it rises to 
85.8 per cent 

In examining these statistics, it is to 
be understood that the question an¬ 
swered is* Giveq a schizophrenic, how 
many schizophrenics are found among 
relatives of a given degree of biological 
relationship? Thus, in the case of twins, 
there Ijeing only one relative of the de¬ 


gree named, the question becomes: What 
proportion of the co-twins develop schizo- 
piirenia? The contrast in the incidence 
of schizophrenia in the co*twins of schizo¬ 
phrenic monozygotic twins arid those 
of schizophrenic dizygotic twins is plain 
evidence of the predominaring part played 
by inheritance in the etiology of schizo¬ 
phrenia. This contrast can arise only be¬ 
cause both twins of a monozygotic pair 
are guided in their development by iden¬ 
tical sets of genes, while the genes 
of dizygotic twins differ in exactly the 
same way that the genes ol ordinary sibs 
differ. 

The failure of a small proportion of 
the CO twins of the monozygotic twins 
to develop schizophrenia indicates that, 
under favorable circumstances (environ¬ 
ment), a person with tlie inheritance for 
schizophrenia may not reach the clinical 
or hospitalization stage, Nevertheless, 
with a single exception, all co-twins in 
Kallman*s series of monozygotics showed 
evidence of their schizophrenic consti¬ 
tution by those personality character¬ 
istics which are called schizoid by psy¬ 
chiatrists. All all, then, it appears 
that schizophrenia develops only in per¬ 
sons of a certain genetic constitution. 
(11. I). Gooualb, 257 West Main .Street^ 
WiUiamstoum, Massachusttls,) 

In connection with the 4th Micro* 
biological Congress being held in Copen¬ 
hagen this month, Michael Heidelberger, 
president, American Association of 
Immunologists, has forwarded to Science 
a letter written Ijy Ludwik Hirszfeld of 
Wroclaw to Thorvald Madsen of Copen¬ 
hagen. According to the letter, during the 
German occupation 2,000 Polish scientists 
and physicians were murdered, many of 
them having died as a result of experi¬ 
mental operations; two of the leading 
bacteriologists, Prof. Fleck and Privat- 
dozent Mayzcl, “were obliged to work in 
the laboratory of concentration camps’*; 
and Polish universities were closed for the 
duration of the occupation, most of the 
books and apparatus having been remov¬ 
ed to Germany with the assistance of 
German professors. Prof. Hitzfeld, who 
himscll survived the occupation by hiding 
under a foreign name, concludes: “And 
so we hope that the Danish scientists 
will understand that we have no right and 
no intention to forget and that Ave don’t 
wish to meet those whom we consider ks 
actively or passively responsible for these 
crimes.” 
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T E C H N I C A L 


PAPE R S 


On the Geochemistry of Columbium 

Kaleuvo Rankama* 
Saraioga Springs, Nffw York 

In an earlier paper the prc&ent author (S) has discussed the 
geocheinifttiy o( tantalum, in this respect, thus far, one of the 
more imperfectly known elements. I^ter an investigation of 
the geochemistry of columbium was carried out, based on 
suljstantially the same material. The present paper is a con¬ 
densation of the results obtained. 

The laboratory work was carried out in the Geochemical 
l-ahoratory, Institute of Geology, University of Helsinki, 
Finland. The Cb contents of the samples were determined by 
means of spectrochemical analysis, using a new, previously 
dcscrii)ed technique {JO). 

There are some 30 to 40 species which can be classified as Cb 
minerals proper. Columhite and tantalite are the most common 


TABLE 1 



CbiOt (max. %) 

TitiniummincrttU; 

0.05.^ 

llmenite. 

1.3 


4.7 

Rutile ... 

0.2‘i 


1 0,067 


0.03.1 


3.3 

KeilliauUe. 

1.2 

Zirconium minerals: 

2 

Woelilerite.... 

>5 

2.15 


2.35 

Kurolite .. 

4.0 

Catapleute .. 

2.2 


OUier minerals; 

Magnetite . . 

0.026 

Casslterite, . ... 

3.4 

Wolframite.... ■ 

>5 

Clarnet group . . . 

O.OOl 

Thorite .. 

0.31 

Tourmaline group.... .. > 

0,007 

Thrttfvfitlte . .. . 

0.95 

Pyroxene group.... 

0.013 

Amphibolc group.... 

0.016 

Muscovite... 

0.033 

Biollte.. 

o.m 


of the species in question. In minerals, Cb is found to replace 
Ta diadochicolly and to enter in a number of Ti-, Zr-, Sn-, 


and W-beaiing, and in small amounts in Cr- and Mn-bearing, 
minerals. The content of Cb in certain minerals and mineral 
groups is presented In Table 1, which also contains informa- 

* Pmsnt address: IXapartment of Oeotogy, UoKvenlty of Cbfeaso. 
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tion furnished by von Hevesy, Alexander, and WUrstlin (5), 
lloTOW'sky and Blochin (i), Panteleyev (7), and Sahama (fJ). 

As is known from work of previous investigators, the cas- 
siterites sometimes contain high amounts of Cb. According 
to Goldschmidt {4), this fact is due to the presence of Sc and Fe 
colunibates, ScCbOi and FeCbaOs, in the cassiterite. The 
electric balance is maihtained by the simultaneous addition 
of one Sc*'*' to every Cb*'^ or of one Fe*"^ to every two Cb*^. 
Also, in wolframite ScCb 04 is responsible for the presence of 
Cb, In Ti minerals Cb is found to replace Ti, l,>eing captured 
in place of this element. Some of the magnetites investigated 
contain traces of C!]>, evidently due to the presence of small 
amounts of Ti in the lattice. I'he occurrence of Cb in Zr 
minerals and perhaps also in timritc is explained in a similar 
way. 

As is shown by Sahama {II), Ca must be replaced by Na in 
sphene to maintain the electrostatic neutrality of the lattice 
if Ti is replaced by Cb. I'his ailc may be extended to cover such 


TABLE 2 



Cb<0.(%) 

Cb:Ta 

Monomincialk rocks . . 

0.00004 

0.4 

Ultrabasic rocks . 

0,0023 

16.4 

Kcloglto.f. 

0.0005 

5.3 

tiabbrOH. 

0.0027 

17.7 

Diorlles. . 

0.00052 

5.5 

(iranites.. .. . 

o.ooi 

5.0 

Syenites . .. 

0.005 

17.1 

NepbeUne syeniles. 

0,0-J5 

3«.l. 1 

llasic alkaline rocks. . . 

0.002 

11.4 


minerals os garnet, tournwline, the pyroxenes, and the amphi- 
boles. The high Cb content of thortveitite is interesting and 
might lend to a re-examination of the chemistry of this mineral. 

The micas, muscovite and biotite, contain appreciable 
amounts of Cb, for which there is adequate room in the capa¬ 
cious mica lattice. It is also evident that in biotite Cb can re¬ 
place Ti. Rather high CbaOs contents are reported by Stevens 
{14) to occur in lepidolitea, the maximum being 1.52 per cent 
in a polylithionite from Greenland. 

In addition, small traces of Cb varying from some thou¬ 
sandths to some millionths of a per cent, are occasionally 
found in many sulfides, e.g. sphalerite, chalcopyrite, galena, 
and pyrite; the carbonates, sideiite and caldte; anhydrite; 
scheelite; znonazite and apatite; vanadinite; olivine, kyanite, 
topaa, beryl, nepheUne* the feldspars; and still other minerals. 
In these cases, the adsorption of Cb compounds, such as soluble 
alkali metacolumbates NaCbOa and KCbOy, is suggested as the 
cause of the contamination, in the sense extensively studied 
by Seifert {22, JJ). 

The third group of minerals includes: halides; corunduxB, 
hematite, quartz; barite, gypsum; cordieritc, talc, antigorite, 
leucite; most of the feldspar minerals investigated; and many 
other specks which were found to be free from Cb. 
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The Cb contents oi the different groups of igneous rocks, 
together with the Cb; Ta ratios, are presented in Table 2. 

A remarkably high Cb content is found in ultrahasic rocks, 
comparing well with the average content In granites* This is 
evidently due to the highTl content of thekc rocks, and we 
deal here \tith the replacement of CaTi by NaCb, which is, 
according to Niggli (tf), responsible for the separation of Cb 
from the magma at a relatively early stage. Similar causes 
might well be responsible for the high content of this clement 
In gabbroio rocks. In granites the concentration of Cb in the 
residual liquors will become evident, but the highest contents 
are arrived at in syenites and ncphelinc syenites. In this 
respect Cb clearly differs from Ta, which shows a maximum 
in granites. These results are in accordance wth the ob¬ 
servations of Goldschmidt {2) that lioth Cb and Ta arc cle- 


During the exogeneotis differentiation, a large proportion of 
Cb is accumulated in the hydrolysate sediments at a com¬ 
paratively early stage. It may be pointed out that the average 
content of CbiOt in Baltic clays (0.003 per cent) is equal to 
the Cb average in granites. Some Cb, quite naturally, is always 
present in transported deposits, due to the hardness an^ 
resistance to chemical decomposition of the minerals in 
question. In hydrolysates the highest Cb contents are found in 
bauxites and laterites. 

Another part of Cb is present in sea water, perhaps as a 
soluble alkali columbate, as is seen by its presence in marine 
car}x>natc sediments and in anhydrite. Cb is hnaliy deposited 
in the deep sea sediments, the manganese nodules being es¬ 
pecially rich in this element. This is otic minor phase in tlie 
universal depoisoning of ocean water. 


TABMl i 



CbjO»(%) 1 

Cb:Ta 

Mincr 04 fffnic .. 

O.QOl^i 

9.0 

Chemical “ . 

0,00006 

1 2.6 

Organoftenic " . 

0.00009 

3 X 

Deep wa " 

0,0059 

41.9 


TABLE 5 

^ Laplnlahti rockj 

CbO*(%) 

llyt^wnitc mck.. . 

0 


(1 

Olivine ftabbro.. 

Q.OOOOOB 

ByXtfwnitc {^sbbro ., .. 

0.00009 

Gabbni.... 

0.0007 


ments characteristic of granite ()egmatites, while the latter 
clement, contraiy to Cb, is a less pronounced denizen of 
nepheline syenite i:>egmatites. This is clearly seen also by 
the CbiTa ratios of the two rock classes. 

The Cb contents for sedimentary rocks are given in Table 3. 
As in igneous rocks, Cb in sedimentary rocks is more common 
than Ta. It Is of interest to note the concentration of Cb in 
hydrolj^te sediments in the beginning of the exogencous 
cycle, and its even more pronounced concentration in the deep 
sea sediments, where the highest amounts are present in the 
manganese nodules. 

No figures will be offered with respect to mctaniorphic 
rocks, since the geochemistry of metamorphiam is, as yet, 
known very incompletely. 


The presence of Cb in certain biological substances seems to 
point to the possibility that this element might be able to 
form organometallic compounds. i 

All collectwl evidence of the general geochemical character 
of Cb emphasixes the purely lithophile character of this 
element. In addition, it belongs to the group which, on a 
previous occasion, has been named “granitophilc*' (P), 

The average Cb content In Igneous rocks is given in Table 6, 
together with the correrponding Ta values and the CbtTa 
ratio. The value for Cb is in close agreement with a previous 
average (0.002 per cent) given by Goldschmidt (J). 

A few words may be added on the concentration of Cb in 
mineral deposits of economic importance, Nigeria is the most 


TABI.E 4 




Cb:Ta 

Silicate meteoritcK.... J 

0.000072 i 

1-3 

Metearic iron*. 

0.000029 1 

3.5 


The Cb contents of the meteorites are presented in Table 4 
As may be seen, the amounts present are quite low. 

The occurrence of Cb in mineral lattices has already been 
discussed. The main results arc that Cb and Ta are mutually 
camouflaged in many minerals and that, in the mineral king¬ 
dom, Ti and 2r are the most powerful carriers of these ele¬ 
ments. Both Cb and Ta are true satellites of Ti. As Cb is quite 
widely distributed in minerals, it may also be considered a 
quite mobile element. 

By the study of the occurrence of Cb in different mineral 
groups and rocks the concentration of this clement can be. 
followed toward the esnd of magmatic crystallization. A fine 
example of the growing concentration of Cb with the pro¬ 
ceeding differentiation iS afforded by a series of analyses from 
Lapinlaliti, Finland (Table 5). 


TABLE 6 


CbiO»(%).. 

O.OOii 

0.0024 

Cb(%l.. 


TagO*(%) .. 

0.00026 

0.00021 

Ta(%). 


Cb:Ta. 

11.4 



important present-day source of columbite high in Cb, This 
elunent has received considerably more attention since 1936, 
because of the demand of the stainless and alby steel in¬ 
dustries for columbite free from I'a, 

The study of the regional geochemistry of Cb reveals the 
concentration of this element in some local and areal centra, 
while other regions and geological units are knoDm which are 
nearly or completely devoid of this clement In this respect 
the behavior of Cb is Similar to that of Ta. The occurrence of 
’ Cb in the Pre^Cambrian granite groups of Finland offers re¬ 
sults of considerable interest. There is, as In the of Ta, a 
secular increase in the amount of Cb toward the geologically 
younger granites. However, the Post-Archean mpakivl grim* 
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kct loxai A bceik in this rale: they farm a cobeieint troupi 
independent by their ge(dcifical oocomnce and by their petro¬ 
logical^ chemical, and geochemical propertieB. 

Tb» geochemical ocnnparison between Cb and Ta manifests 
that Cb is tbe more common and more abundant of the two. 
With tike use of the abundance number of Cb in igneous rocks, 
one can af^roach the question of whether or not this ekment 
foUows the rale of Oddo and Harkins, according to which the 
dements with odd atomic number are more rare than their 
nei|hh<ning dements which flank them in the Periodic Table. 
Thus, we should expect that Cb is less abundant than Zr and 
Mo. The abundances of these three elements, expressed in 
grams per metric ton, are: Zr, 220; Cb, 24; Mo, 15. Cb most 
certainly does not follow the rule, but tbe cause of this 
deviation may probably be found in the too small value of Mo. 

It may be stated, as a general rule, that Cb and Ta com¬ 
monly occur together, and that minerals and rocks relativdy 
high in one ate also usually high in the other. Thus, these 
dements form a quite coherent pair, as can be expected from 
the similarity of their ionic radii (Cb*^, O.dOA,; Ta*^, 0.68A.), 
this being due to the lanthanide contraction, hiither, from the 
similarity of their ionic charges and of their Ionic types. There 
is also a marked chemical similarity between these two ele¬ 
ments. It could thus be expected that no pronounced sepa¬ 
ration between them would take place in Nature. 

However, this pair is not too odierent, and it is inferior to 
the rare earths or to the pair Zr-Hf, as is shown by the fact 
that its component dements are quite often actually separated 
in Nature. It is even posdhle to And a geolo^sc^l udt, or area, 
where, in some minerals at least, the nmudly less abundant 
of these two dements predominates. Compared with the 
pair Zr-Hf, it is noted that geochemical camouflage is in no 
other case more pronounced than that of Hf by Zr. In conclu¬ 
sion, while easily capable of separating Cb and Ta, Nature is 
unade to sqiarate Hf from Zr with her methods of analysis. 
This fact is reflected also in certain chemical features of these 
elements: no method of everyday chemkal andyib is known 
which is suited for the determination of Hf in presence of 
Zr, the separation of Hf from Zr bdngupexamffled in difficulty. 
Cb and Ta, on the other hand, can lie comparatively easily 
separated Iropi each other by Marignac^s method, and routiim 
detenxdikatioiiB of tiiese dements by the mtUnary metbods of 
chemical analysis are carried out in many laboratories. 
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Setuidvity of Gtusei and Smne Crop 
Plants to Isopropyl-N-Phenyl Carbamate 

John W. MncHEix and Paul C. Makxh 

Bureau of Pkml Industry, Soils, and AgrkuUural Engmeermg, 
U. S. Department of AgricuUurep BeUsviUe, Maryland 

It has been reported that some urethanes injure or kill grass 
plants when applied to soil in which the plants are growing (/, 
2). Greenhouse experiments were undertaken in October 1946 
to study the sensitivity of various grasses to isopropyl-n-phenyl 
carbamate (IPC) and to omupare their sensitivity to this com¬ 
pound with that of some dicotyledonous plants. 

Seeds of grasses and dicotyledonous plants were sown in fer¬ 
tile potting soil to which known amounts of IPC were added.i 
In some experiments the carbamate was first mixed with a 
small amount of quarts sand, and this mixture was then added 
to soil and the seeds planted. In other ejq^eriments the car¬ 
bamate-sand mixture was spread evenly on the surface of the 
soil after it had been potted and the seeds planted. The amount 
of sand used was 10 grams/pound of soil. 

Tlie IPC affected the growth of grass seedlings in varying 
degrees, depending on the method of application. When applied 


TABLE 1 

Euxsokmcs or BLUEomASS asd Cxab Geass SiKSLOiaa* 


Mg. IPC/ 
pound of ign 

Bluegmwt 

Crab grajui 

A 

B 

A 

8 

0.0 

80 

57 

39 

18 

1.4 

5 

3 

30 

27 

10.2 

11 

0 

31 

31 

20.4 

8 

0 

39 

23 

40.8 

3 


40 

25 


*VAla«t npmftnt avenge percaotages of emergence In eucceuive experi- 
mente, A and B. Emir npUcatJooe of each treatnieat (4 X 50 ueda) weit 
uied for each experiment. 

tAlthougb some bhiegrau planU emerged iu treated soil, they failejl to 
grow more than i Inch above the eurface. 

to the surface of soil at a rate equivalent to 2 pounds/acre (cal- 
culatod on an area basis), IPC prevented the emergence of 
quack grass seedlings,* while 91 per cent of the seeds planted in 
comparable untteated soil emerged and grew vigorously. When 
the same amount of carbamate was worked into the upper 1 
inch of soil, the treatment was less eflective since 18 per emit 
of the quack grass seedlings emerged and grew vigorously. IPC 
applied at a rate equivalent to 2 pounds/acre and cultivated 
into soil to a depth of approximately 4 inches was even less 
eflective in inhibiting the emergence of the seedlings. 

Differences in the sensitivity of grasses to IPC become ap¬ 
parent when crabgrasB and bluegrass seeds were planted in soil 
containing known amounts of the chemical. Eme^nce of blue- 
grass seedlings was greatly reduced in soO that contained as 
little 4fi 5.4 mg. of IPC/pound, while the emergence percentage 
for crab grass (DigUaria sangmnalis) increased with the addi¬ 
tion of IPC to the soil (Table 1). Toole (J) has reported that the 
germlnatioi) percentage for crab grass (D. ischaemum) was in- 

1 Campooad funiUhed hr J> T. Bahm: ChemicAlComptmy, PbUUptburg* 
'Nam Jartey. 

gmw sspds funilAhed by O. U. Scatt * Sonx CompAny, Maiys- 

vilfo, Ohio. 
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creased through the addition of nitrates. AJthough the emer¬ 
gence percentage of partially dormant crab grass was apparently 
stimulated by IPC in this experiment, the subsequent growth 
of the plants was greatly inhibited. 

TABLE 2 

Sensitivity of Sobik MoNocoTVtKtwNous Plants to IPC 
When Applied to thk Scjil at a Rate Kquivalent 
TO 5 Pounds/Acse* 


Plant 

Emer¬ 

gence 

mdea 

Plant 

Emer¬ 

gence 

index 


1.^0 


0 

Amber sorghum , .. _ 

99 

Ryegrass. 

U 

Sudan gra&s. 

88 

Redtop. .. .. 

0 

Millet ... 

86 

[ Timothy .' 

0 

Bluegrass, , .. 

4 

i Orchard Krass. 

0 

Barley. 


j Quack grass.. 

0 


"•Values repreacnl relative emergence from seeds planted in treated aoil 
calculated on the liasis that cmergt^nce in comparable untreated soil eaualed 
100 per cent. 


On the basis of the emergence percentage of grass species 
tested, the effect of IPC when added to soil varied from com¬ 
plete inhibition in the case of quack grass, fescue, and others 
(Tabic 2) to stimulation of growth during the very early stages 
of development of Bermuda grass and crab grass (Tables 1 and 


above the surface of the soil, the plants foiled to grow further 
and died within a period of 2 weeks following treatment. 

To observe the ^ect of the carbamate on the emergence and 
growth of such crop plants as sugar beets* table beets, carrots* 

TABLE 3 

Avesaoe Peecentages of Eueeoence for Onion and Sugar Beet 
Planted Tooetnex With Quack Grass in Soil Treated 
With OiFfttRKMT AMotrtcrs or IPC* 


Pounds IPC/octR 

Onion 

Sugar beet 

Quack gross 

0 

46 

76 

9S 

2 

69 

69 

0 

4 

59 

83 

U 

8 

68 

66 

0 


*Carbainatc applied to surface of soil at time seeds were planted. 


radishes, pnions, and spinach, seeds of these crops were planted, 
togt^hcr with measured amounts of quack gross seeds, in soil to 
which di0erent amounts of IPC- were added. When applied 
.evenly to the surface of the soil at the rate of 2 pounds/acre, 
IPC completely prevented the emergence of quack grass seed¬ 
lings and only temporarily checked the growth of sugar liect 
seedlings which germinated from seeds planted in the same lot 
of treated soil (Fig. 1, Table 3). The emergence percentage for 
onions was not reduced by the presence of IPC in soil at rates 



Fia 1. Measured amounU of sugar beet and quack grais seeds planted together in potted soil. IPC applied to surface of soil immediately after 
planting at rates equivalent to (1) 0.0; (2) 2.0; (3) 4.0; and (4) 8.0 poundt/acre. Pbotograpbed 6 weeks after piatuint. 


2). Applied at higher rates (3(M0 pounds/acrc), the effect of 
IPC on the growth of less sensitive species (sorghum, Sudan 
grass) was prolonged so that the plants grew above the surface 
of the soil for a distance of 1-3 cm. and then failed to develop 
further. Microscopic examination revealed that these plants 
remained alive but stunted after appearing above the surface. ^ 
These stunted plants failed to produce seeds. 

When IPC was applied at relatively high rates (50 and 100 
pounds/acre) to potted soil in which crab grass had become 
established and had developed leaves extending about 1-2 cm. 


of 2,4, or S pounds/acre (Table 3). Ihe growth of radishes was 
slightly less in soil treated at the rate of 2 pounds of IPC/acre 
than in untreated soil. The growth of spinach and table beets 
was not visibly affected by the application of the carbamate at 
the latter rate to soil in which the seeds were germinated and 
the plants grown for a period of 6 weeks. 

IPC is inactivated in the presence of moist, fertile soil (f), as 
is the case with 2,4-D. In testing for the inactivation of IPC, 
quack grass failed to survive when the seeds were planted in 
soil to which 40.8 mg./pound of soil had been freshly added. 
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Subsequent to this test the soil was kept moist in a greenhouse 
' lor a period of 2 months, at which time it was reseeded. Eighty- 
four per cent of the quack grass seeds germinated, and the 
plants grew vigorously and showed no symptoms of injury, 
indicating that the carbamate had been inactivated, possibly 
through the action of soil microorganisms. 

The present results from greenhouse experiments indicate 
that isopropyl-n-phcnyl carbamate may be useful in reducing 
the population of some weedy grasses, such as quack grass, 
which infest certain crop areas. 
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Geomagnetic Control of F, Layer Ionization 

Edward Appleton 

Department of Scientific and Industrial Research, 
RiUlaftd Gale, London, S.W, 7 

In a recent communication to Nature (2) the author has 
given a brief account of the results of a study of the world 
distribution of F* layer ionization. Such a study has only be¬ 
come possible in recent years, when, to serve the operational 
requirements of the Allied Forces, many new ionospheric sta¬ 
tions have been set up in different parts of the world. The chief 
results which have emerged from this study of F* layer mor¬ 
phology can best be illustrated by considering the local noon 
values of critical frequency at the equinoxes, when the earth is 
symmetrically illuminated by the sun with respect to the 
geographic equator. From these values it has been deduced 
that (a) for a constant longitude, the noon values of ionization 
at the same numerical latitude, north and south of the equator, 
arc not necessarily equal, and (b) there is a variation of noon 
ionization with longitude along a line of constant latitude. It 
win thus be seen that, accordii\g to these results, it is not 
possible simply to relate noon equinox values of critical fre¬ 
quency for the F| layer to the sun’s zenith distance, as is pos¬ 
sible in the cose of the E and Fj layers. An additional control- 
ling factor has therefore been sought. 

In Fig. 1 is plotted the relation between equinox noon Fa 
layer critical frequency and magnetic latitude, using all the 
data now available to the author for March 1944. It lie 
seen that the anomalies mentioned above, which appear when 
ionization density is related to geographic latitude, have now 
substantially disappeared. 

One of the most remarkable features of Fig. 1 is the trough 
of low values of ionization density centered on the geomag¬ 
netic equator. A study of the detailed ionospheric information 
available from stations between magnetic latitude 

shows that these low values are associated with a marked 
bifurcation of the F layer into its two components, Fi and F*. 
The phenomenon can thus be linked with others already identi¬ 
fied previously in studies of the seasonal variation of Fs layer 
noon kmizatioD at Slough, England (tat. In measure¬ 

ments made at that station it has been found that there is a 
xmsuurkable difference between summer and winter conditions* 
In winter the F layer app^rs fairly homogeneous and the 
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koizaticn density is high, whereas in summer, under conditions 
of reduced solar zenith distance, there is marked bifurcation 
of the layer into its two components and the ionization of the 
i 4 >per component (Fa layer) is muchTeduced, Under such con¬ 
ditions of bifurcation the Fj layer exhibits entirely different 
physical characteristics. The electron production rate at the 
layer maximum is much reduced, as is also the electron re¬ 
combination coefficient. Moreover, the variation of ionization 
is no longer substantially symmetrical about noon, there being 
often a minor minimum at mid-day, the major maxiinum of 
the day occurring in the evening. 

It is therefore found that the equinox phenomena experi¬ 
enced at stations situated between magnetic latitude ±18° are 
similar to those experienced at Slough in a northern summer, 
when the ionization in the F layer os a whole is distributed 
through a great range of vertical heights. On the other hand, 
the ionization maxima (Fig. 1), at ±18° magnetic latitude, are 



Fio. t. Rflaiion btftwecn equinos; noon values of Ft layer critical fre* 
qiieiicy und magnetic latitude. 

associated with a relatively thin homogeneous F layer without 
marked bifurcation. 

The long-term study of F^ layer ionization has shown that, 
03 in the case of the E and Fi layers (J), there is marked 
variation of ionization in sympathy with the trend of the sun¬ 
spot cycle. Such a correspondence is most strikingly exhibited 
if ionization density is compared with calcium ffocculi figures 
(/). But, in addition, the author has found that the ratio 
N 

, where Nm.n. and N„jn. refer to noon ionization densities 

Nmitt. 

at sunspot maximum and minimum, respectively, is not con¬ 
stant at any station for each month in the year. For example, 
this ratio is approximately 4 for the summer months (May, 
June, and July) at Slough and approximately 2 for the winter 
months (November, December, and January). Such a varia¬ 
tion indicates that either the intensity of the ionizing radiation 
or the atmospheric medium which is ionized varies throughout 
the year. A study of similar phenomena at a number of stations 
in addition to Slough suggests that It is the seasonal variation 
of the atmospheric medium which is substantially responsible. 
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IN THE LA B O R A T O R Y 


Improved Cage Designs for Use in 
Handling Monkeys 

Howard F. BBOSAcit 

Indusirid lIygUn€ Research Laboraiory, 
National Institute oj Bedih^ Bethesda, Maryland 

The use of monkeys as experimental animals has always Ivcen 
somewhat of a problem due to the difficulty in handling. This is 
particularly true of new or unused monkeys. 

In this Laboratory the Rhesus monkey is used almost 
exclusively. Although the general stock Is housed in a con¬ 
ventional animal house, those selected for tests are housed in 
the laboratory in large metal cages measuring approximately 
28 X 31 X 40 inches. The lower half of the cage is enclosed with 
sheet metal, and the upper half and top with heavy, large- 
mesh screen. Underneath the floor, which con^ts of a re¬ 
movable panel of the same size screen as the top, is a remov¬ 
able pan for catching debris. The entire front of the cage 
may be opened by a large, side-binged door. Two monkeys 
are usually housed in each cage, and the cages are set in tiers 
of two* 

For some types of tests It Is necessary to transfer the mon¬ 
keys daily from the large cages to small individual cages for 
treatment. At regular intervals It is also necessary to remove 
the animals for venipuncture, etc. During these operations, 
which are difficult and time consunung, the animals formerly 
had to be transferred by hand and forcibly held quiet for the 
necessary blood work. Occasionally an animal would be 
in)ured or would escape and do considerable damage before 
bdng caught. 

The following is a description of the cages and methods 
developed in this laboratory to eiiminate some of the diffi¬ 
culties encountered in the handling of these monkeys; 

The large cages were remodeled in such a way (Fig. 1) that 
a large, rectangular, pb^vood ** sweep’* (1) With hand holes cut 
in one end can be inserted into a space above the door, and an 
opening fitted with a sliding door (2) was cut in the lower 
center of the cage door. This opening is so fitted that a small 
transfer or exposure cage (Fig. 2), measuring 14 z 14 x 24 
inches and fitted w ith a sliding door (3) which corresponds in 
width with the slide door on the large cage, can be hung over 
it by means of strap hooks (4). To transfer the monkeys, both 
slides are raised and the sweep inserted along the top of the 
large cage, brought down along the back, and slowly drawn 
forward. The monkey is forced along in front of the sweep into 
the small cage. When two monkeys are occupying the large 
cage, it is not difficult to insert the sweep between them in 
order to remove one. The sweep is also useful in confining the 
animals to the upper rear section of the cage when it is neces- ^ 
aary to open the slide door or remove the floor screen and the 
debris pan for cleaning. 

For securing the monkeys for the purpose of drawing blood, 
a separate elevator** cage (Fig. 3) was designed. This is 
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approximately the same sise as the transfer cage and, like It, 
contains a slide door and hooks for attachment to the large 
cage. The elevator cage, made vdth a 2-lnch opening extending 
across the top of each side panel, contains a plywood fidac 
bottom (5), or elevator, whi^ can be raised and towered by 
means of }-mch pipe (6) attached to its diagonally opposite 
corners. The pipe passes through 4*mch nipples (7) of |-inch 
pipe, which are attached to the reinforced comers of the top of 
the cage. The top of these nipples are cut off at an angle and 
the remaining Up bent bock to an angle of approximately 40° 
to pi^vide a fulcrum point for the outer edge of a large steel 
wa^er (8). The top of the }-inch pipe is provided with T’s 
and short nipples to act as handles. When the elevator is 



raised, the washers slide freely on the pipe; when the upward 
motion is stopped, they cock at an angle and secure tht pipe 
at that point. By lifting the low side of the washers the pipe Is 
released and the elevator can be lowered. After the monkey is 
transferred to the elevator cage, the elevator is raised until the 
animal is held securely against the screen at the top. In this 
position a Hmb of the animai can Be drawn out through the 
most convenient opening on the side and the necessary work 
performed with a minimum of disturbance from the animal. 

To fadUtate the use of the “ sweep’* in the large cage, feeding 
and watering bins or troughs that can be swung in and out of 
the cage from the outside were designed. Fig. 4 is an end view of 
the bin in a cross section the cage wall (9). The V-ahaped 
bins, 5 inches wide at the top, 4 inches deep, and 10 incheslong, 
are mode of galvanized sheet iron and the bottom rounded on 
a radius of l-inch. The end pieces krt attached about i^inch 
from the top edge of the bin to allow a lip or extension (10) 
along the top of the sides. The lower parts of the end pi^ 
extend approximately 1 inch below the rounded bottom. An 
inverted V cut (11) is made into this extension, the apex of the 
V extending to the bottom of the bin, A rectangular f^)ienlng 
is cut at a convenkot Jove] in the lower side or panel 
of the large cage to accommodate the bin. This opening is tO 
inches long and of a height equal to the distance frdm the apea 
of the inverted V to the outer edge of the bfUt not tlie 

lip or side exteniiim. Small slide bdts (12) are nKmnted 
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hcdriixmtaily <m ewb «kle of the c^mng of the coge, ap- 
prbtxiinaiely finch from the top. The kin U i^aced in the cage 
opening by imerUng the Hp and allovring inverted V cut 
to reat on ^ bottom of ^ opening. It can then be swung 
either ip or out until it is stopped by the extension lip on either 
side of the bin. To secure the bin in the positian, the ix)tt8 
are slid over the outside of the bin; in the position, 
they are slid Into holes (13) drilled into the ends of the bin. 
When the bin is removed for cleaning, a metal plate slightly 
larger than the opening and having small tal>s bent in on the 
bottom edge con be inserted to prevent escape of the animals. 


Acid Phosphatase and Lipids in the Mast 
Cells of the kat* 

Wtxliam Montagna and Charles R. Noback 

^ ' Deportment of Anatomy^ 

Long Island CoUego of Medicine^ Brooklyn^ Neto York 

The presence of alkaline phosphatase and cytochrome 
oxidase, localised in the form of cytoplasmic granules in the 
mast ceils, has already been reported (4^ 5). Acid phosphatase 
has been stated to occur only in negligible amounts in the mast 
cells (4). With a slight modification of the technique of Gomori 
and of Wolf, Rabat, and Newman (^), we have been able to 
demonstrate that acid phosphatase, like alkaline phosphatase, 
is abundant in the mast cells. This enzyme is localized in the 
mast cells as discrete, coat sc, cytoplasmic granules, brown to 
black in color. This localization in granules, in contrast to the 
diffuse appearance of the enzyme in other tissues (J), suggests 
that possibly these granules w*hicfa contain acid phosphatase 
correspond to the mast granules. No phosphatase activity was 
found in the nucleus. 

To demonstrate add phosphatase activity in tissues em- 
bedded in paraffin it is necessary to Incubate them in the 
buffered substrate for comparatively long periods of time. For 
this reason It is thought that the method is faulty, and that 
perhaps the enzyme is partially denatured during infiltration 
in paraffin at high temperatures. For the demonstration of acid 
phosphatase, tissues are fixed in chilled acetone for 12 hours 
or longer, deazed in toluol or chloroform, infiltrated in paraffin, 
sectioned, and mounted in the usual manner. The deparalfiii- 
ized sections are then incubated at 37^ C. in a solution of 
sodium /9-glycerophosphate buffered (acetate) to pH 4.7. In 
these sections enzyme activity in the mast cells is shown after 
long periods of incubation and is never dear before 24 hours. 
Often the section must be incubated 72 hours or longer. 
Better results are obtained when the paraffin infiltration 
method is eUminated Whole mesenteries ore spread on pieces 
of cork (previously immersed in cold acetone) and fixed in 
chilled acetone overnight. The acetone is removed in several 
quick rinses of cUstilled water, and the mesenteries incubated 
in the buffered substrate at 37*^ C. Some add phosphatase 
activity is noted widdn 1 hour in granular foci in the mast 
celli. Maxiaud engyme activity is obtained in 4-6 faoura. 
Longer bcubation periods me undesirable, because after 24 
hours the toast cells become so dark that details are obscured. 
It seems advisable, then, to eliminate the paraffin method from 

‘ Thh favertigsUon wai suoported psrtl&Uv s grant from the Gtni 
iMIumy College, Bethsay, l^est VirgmUt. 


this technique whenever posuble. Perhaps embedding in 
collodion would be satisfactory, since it does not tequire in¬ 
filtration at high temperatures. 

Our previous findings do not reveal lipids stainable with 
Sudan IV in the mast cells of the rat. Although Sudan IV 
gives consistently negative results in the mast cells, when 
Sudan black B is applied to frozen sections of tissues fixed in 
formal calcium-cadmium (/), black granules are revealed in 
the cytoplasm of the mast cells. These lipid granules resist 
dissolving w ith solvents and appear to represent phospholipids. 
Lipid granules have been demonstrated previously in human 
mast ceUs (6) by the use of Sudan blade. 
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Sulfur Collection in Precipitation by 
Means of an All*Weather Noncorrosive 
Rain and Snow Gauge' 

M. I. Fried and M. L, Jackson 

Purdue UniversUy Agricultural Experiment Station^ 

Lafayettef Indiana 

Sulfur, an essential dement for the growth of plants and 
animals, is known to be present in three amino acids (cystine, 
methionine, and djenkolic add), the trij>cptide glutathione, 
and two vitamins (thiamine and biotin). Increasing attention 
is being given to the content in foods of the sulfur-containing 
amino adds (2) as factors in food quality. The total sulfur in 
plants (and possibly the total of these essential sulfur com¬ 
pounds) is increased by increasing the supply of avafiable 
sulfur in soils (4). 

In the course of ordinary fertilizer practice, available sulfur 
has been supplied to the soil in the form of ammonium sulfate, 
potassium sulfate, and superphosphate. However, with the 
anUclpated increased use of higher-analysis fertilizers these 
sources of sulfur will be decreased. Thereafter, except for a 
small reserve in the soil, the chief natural source to growing 
plants will be that brought down in the prcc4>itation. 

With regard to soil reserves, Lipman and Conybeare (S) 
have reported that, on the average, the soils in the United 
States contain only about 700 pounds of total sulfur/acre. 
This is for the most part insoluble and unavailable at any one 
time; also, that becoming available is subject to rapid loss by 
lendiing. Thus, the quantity of sulfur brought down by pre- 
dpitation will become increasingly important. 

In order to measure the sulfur brought to the soil in luiii 
and snow, a special rain gauge has been designed at thi^ 
Station. The two general requirements to be met in making 
this gauge accurate and workable for the purpose were: (1) 
prevention of absorptiim of sulfur in gaseous form from the 
air, and (2) effective functioning in both winter and summer, 

4 Jourasl Paper Ko, Purdue ypWereity Agricultural Experiment 
Station. Contribution frtan tbe Department of Agronomy. Projntjt 
In part by funde of the Texae Gulf Sulfur Company. 



Alway (/) has shown that certain metals, when used as the 
collecting vessel, might absorb considerable sulfide from 
gaseous form in the atmosphere. Of the common construction 
metals, aluminum is the only one which docs not form an in¬ 
soluble sulfide in air, and this metal was therefore selected us 
the basic material for the gauge. 

The second requirement entailed the collection of a repre¬ 
sentative catch of rain and snow in winter, at the same time 
avoiding damage to the apparatus due to freezing. This prob¬ 
lem was met by constructing a well-insulated gauge, with 
storage container l>elow frost line. A cross-sectional sketch is 
shown in Fig. 3. Once the gauge is installed, the water is 



Fig. 1 


collected in an ordinary 1-gallon jug placed inside an insulated 
waterproof cylinder (well), which is sunk below the frost line. 
The dismantled unit is shown in Fig. 2. 



Fig. 2 


Insulation (Fig, 1) to make the well arrangement an effec¬ 
tive protection against freezing involved: (a) an insulation 
cylinder of glass wool, 28 inches long, separating the collection 
funnel from tlie gallon jug. A t-inch aluminum pipe extends 
through the insulation cylinder from the collecting funnel to 
the small funnel in the jug; (b) a cylinder of 5 inches of glass 
wool around the exterior of the above-ground portion of the 
well; (c) a cylinder of 1 inch of glass wool around the below¬ 
ground portion of the well; and (d) a coat of lamp black on the 
exterior of the alwve-ground parts to absorb all possible heat 
from the sun in the winter. At the 3-foot level in the' ground 
(depth of the middle of the jug), although the temperature 
varied between 20* and 41*F. at Lafayette, Indiana, during 
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the period February 11-20, 1047, neither the gauge nor the 
contents were damaged. This suggests the advisability of 
thicker insulation and deeper placement in colder regions. 

The gauge is relatively easy to manipulate, since only three 
units need to be handled in order to reach the collected water 
(solution). After the collecting funnel is removed, the insula¬ 
tion cylinder is drawn out, and finally, an iron rod is used to 
hook the pail containing the collection jug. The pail is used aS 
a precautionary measure, a safety factor if the jug breaks. 
The gallon jug is large enough to hold 5.4 inches of rain, which 
is more than the average monthly rainfall in this area. In the 
event of heavy rains it is changed as often as may be required. 

Farmer cooperators who oi)erate the gauge regularly send 
the jug containln;.| the solution to the Station for analysis. 
When snow collects in the funnel and is not melted by the heat 
of the sun or increase in air temperature, the farmer operator 
removes the funnel and the collecting bottle 
covers the funnel, sets it on a suitable stand^ffrlnewow is 
lilted into the jug. The collecting funnel stem fits into the 
smaller funnel, thus preventing any loss during melting. 

In choosing the site for the gauge, it was considered impor¬ 
tant to take cognizance of the variable sulfur content of the 
air as affected by external conditions. Volk, Tidmore, and 
Meadows (4) reported a variation of from 7.23 pounds SOj/acre 
aimually at Kinston, Alabama, a rural area, to 76.79 pounds 
SOs/acre near Birmingham, Alabama, an industrial area. 
Thus, sulfur deficiency would I:)e expected in the former area 
but not in the latter. Four major factors were considered in 
choosing a site; (1) proximity to an innustrial area; (2) prox¬ 
imity to a railroad; (3) direction of prevailing winds in relation 
to the sources of smoke; and (4) careful selection of site in 
order to catch a good sample of the rainfall representative 
of the conditions selected, considering the three foregoing 
factors. Ideally, the gauge should l>e placed in a clearing within 
a forested area (especially for snow collection). Since this 
requirement could seldom be met, it was concluded that meet¬ 
ing the following requirements w'ould insure relatively repre 
sentativc sampling. The first three items arc those set forth by 
O. E. Hays, of the Soil Conservation Service, in a communica¬ 
tion to one of us (M. L. J.) in October 1944. 

(1) The site should be nearly level and protected from 
grazing stock. 

(2) Any area which suggests localized differential wind con¬ 
ditions should be avoided. 

(3) Exposure from the sky must not be obscured; as a work¬ 
ing rule the gauge is set at least twice as far from any ol>struct- 
ing object as the obstructing object is high. 

(4) As suggested in 1945 by N. J. Volk, a wire screen, 
placed around, and slightly higher than the gauge (Fig. 1), 
will prevent contamination by bird perching, since birds tei^ 
to light on the screen in preference to the gauge. The screen 
will also serve as a windbreak. 
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Book Reviews 


Encyclopedia o/ endocrinology. Section IV: The ovary\ Vol. 

VII: Ovarian tumors, Hans Selyc. Montreal: Richardson, 

Bond and Wright, 1946. Pp. vi + 289; Bibliography: Pp. 
427. $21.71 

In this two-part volume, which forms Section IV of a con¬ 
templated 10-seclion treatise, Dr. Selye has undertaken an 
experiment designed to demonstrate the practicability of 
preparing, as he expresses it, a rational ckssiheation and 
of all publications pertinent to a large held of 
mcoinR lll^^is instance consideration is given to ovarian 
tumors BS part of the field of endocrinology, 

In his interesting foreword the author reveals the realistic 
and generally unexpressed suspicion that some of the very 
heavily financed investigative efforts now in progress arc, 
in many instances, of the leaf-raking variety, probably more 
productive of voluminous reports by job-maintaining, time- 
killing researchers than they arc indicative of that critical and 
spontaneously sustained avid scientific interest possessed by so 
few. 

The text is divided into 10 sections, each marked by a 
marginal thumb index. The general plan for each section, or 
chapter, is similar. The author first gives literary references to 
general reviews, in the various languages, covering the subject 
matter. These are followed by a definition of material under 
consideration, a brief history of the subject, a classification, a 
discussion of the ftathologic anatomy, chemical considerations 
where indicated, incidence, pathogenesis, clinical course, com¬ 
plications, diagnosis, prognosis, and therapy. 

The last five subheadings arouse this reviewer’s curiosity, 
for they arc concerned primarily with clinical considerations, 
and the author, although a doctor of medicine, is not a clinician. 
It has therefore proved interesting „to see how these subjects 
are treated by one whose efforts have been confined principally 
to the preclinical phases of medicine. It is apparent that the 
author’s lack of experience in the clinical arena at times 
deprives the text of a much-needed critical clinical evaluation. 

The first chapter is devoted to a general discussion of 
ovarian tumors. Obviously, the author’s first task is to define 
what he means by an ovarian tumor. This, it must be conceded, 
he has not done. He states (p. 2) that the transplantation 
theory of endometriosis is now generally accepted. It is 
doubtful, however, whether this general acceptance exists. 
Ten dilterent classifications of ovarian tumors, including one 
of the author’s are given. Dr. Selye’s own classification does 
nothing to assuage the general unsatisfactory prolixity that 
douds the subject. 

It is stated (pp. 2 and 3) that folllculomas and Brenner 
tumors have been known to cause virilization. The reviewer 
finds it difficult to accept such a fiat, unqualified statement in a 
field where the utmost reserve is essential. 

The author states (p. 15) that ovarian neoplasms, such as 
foUiculomas, and particularly follicle cysts, which secrete an 
escess of folliculoid material may, therefore, be oncogenic and 
produce primary tumor formation in another organ. Tliis 
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statement has an uncomparablc cxi)crimental basis and not 
more than questionable clinical support. 

The discussion of the use of ovarian tissue for biopsy in 
the course of an operation os a guide to conservative or radical 
surgery (p. 23) would l>e more helpful to the general reader if it 
were distinctly emphasized that where the tumor is single and 
can be comjjletely delivered and removed, material for biopsy 
should be obtained after such removal. This would avoid spil¬ 
ling material from an unsuspected cancer cyst or a mucinoid 
tumor into the peritoneal cavity. Under differential diagnosis 
the author fails to mention corpus luteum persistans and the 
occasional large, simple, follicular cyst, w^hich prcxluce clinical 
tumors whose character can only suspected and w^hich, 
under observation, generally disappear j^crmanenily. 

Para-ovarian tumors .^re interestingly and well discussed in 
the second chapter. 

Endocrine tumors comprise the next section. Follicle cysts 
are first discussed. The author apparently believes that so- 
called cystic ovaries that may occur after hysterectomy, 
salpingectomy, etc., are invariably due to disturbances in 
formation of the gonadotropic hormone. The fact that inter¬ 
ference with the ovarian circulation may be the prindpol factor 
in most instances, due largely to the surgical technic employed 
is not considered. 

In discussing “metropathia hemorrhagica” (p. 39), Dr. Selyt 
considers inclusion of abnormal uterine bleeding appropriate 
because this is the most important clinical manifestation of 
Cyitic ovaries, while the principal associated uterine endo¬ 
metrial change is a benign glandular hyj^ridasia. I'hc issue is 
patently confused by considering that endometrial hyiTcqilasia 
is aJw’ays present and therefore synon)™©!^ with metropathia 
hemorrhagica. Certainly in the reviewer’s experience, critical 
study of abnormal uterine bleeding of the so-calletl dysfunc¬ 
tional type is by no means generally associated wnth endo¬ 
metrial hyperplasia. More often the picture is that of a pro¬ 
liferative, nonsecrctory endometrium. Occasionally an unmis¬ 
takable premenstrual secretory change is observed. It is 
regrettable that a problem which has begun to show some 
clarification in modem texts is again rendered confusing and 
misleading to the reader. 

Under differential diagnosis of metropathia henaorrhagica 
(p. 43) the highly debatable statement is made that this 
abnormal bleeding state is not likely to be confused with 
cervical cancer, because cervical cancers ar<5 palpable and 
visible at an early stage of their development (italics the 
reviewer’s). 

The author states unqualifiedly (p. 51) that the foUiculoma 
(generic term for granulosa cell tumor) is a tumor of the 
ovarian follicle. To the tyro this will prove a misleading state¬ 
ment and one which, because of its simplicity, he unfortunately 
is likely to remember. 

The section on corpus luteum cyst leaves much to be desired. 
One may well question whether Fig. 3, plate 11, is a corpus 
luteum cyst» as designated, rather than a normal large cystic 
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corpua luteum. A good diacuAsion of Upid odl tuinorBlollo^ 
Hu author also diacourses intereatia^ oa ao^afled teatold 
liEyperthacoais. However, when he states that ovailectoiny must 
be the treatment for this ill-defined state (p. 74), one may wdl 
qoeation the wisdom of his recommendation 

Under tubular adenomas there is a good discussion of the 
tumora commonly referred to as arrhenoblastomas. Also 
included are the small, not uncommon, soHsalled rete ade¬ 
nomas. The author*B logically presented reasons for the term 
tubular adenomas fail, however, when he indudes those turnon 
which show no identifiable tubidar elements but are assodated 
with viiilizing phenomena. 

The heading Ovarian Common Cysts,'’ as used (p. 98), is 
amfusing, because the discuasion actually concerns cystic 
neofdasmB, cystomas. 

The sections on endometriosis and teratoid tumors are 
eaoellent. It would have been helpful, however, if the author, 
ill discussing dermoid cysts, bad more fully evaluated the 
zdative importance or unimportance of X-ray studies in thdr 
diagnosis (p. 235). It is also confusing to note so many illustra¬ 
tions labeled as “dysemhryoma,*' since the term is hardly 
Utilized in the bpdy of the text. 

The final section is given over to nonepithelial ovarian 
tumors. 


^en taken by the authof likx»df« Prof. Odver^i own con* 
Idlmtlone to eiper^^ in this fidd-^ths hatmoolc 
analyser lor unsteadfy mudoal sounds and the ^nthephone, 
which produces entirely new musical soundsf^-^find their 
natural place in these fumnmdinga. In the last part we find 
a chapter on '‘The Acoustics of Rooms,'* followed by a rather 
brief diaptcr on "Electronic Musical Instruments." 

In this second ediUon Prof. Culver conchides with a dis- 
cosdon on the recording and reproduction of music. Beyond 
this substantia] addition there are entirely new sectioDi on 
the Doppler effect and tnmsicnts and an enlargement of 
the section on vocsl organs and the voke. 

I# the spirit of constructive critidsm, which Prof. Culver 
Invites, tMs reviewer would Uke to make two minor points. 
It should be possible to replace many of the oBdHogiama by 
more distinct ones. Some progress in this directkaimk||^ieti^ 
made in this edition, but there is room for more, Alio^iowtkere 
in the book do we find a discussion of auditory maskiag, 
though its in^iortance for composers and orchestrators can 
•hardly be overlooked. 

All in all, Prof. Culver's book points the way toward a 
more sympathetic cooperation between the sdentist and the 
musician in their very pleasant task of making man's life 
richer and more beautiful. 


The illustrations throughout the text vary from indifferent 
to excellent. A 60-page list of periodicals which concludes this 
volume might well be included in the bibliographic volume in 
future editions. 

Kaki. H. Maetzijow 

W8 Medical Dental Building^ Portlandt Oregon 




WAiTsa A. RosxNBUTa 
ho-AcousUe Lahoratory, Harvard UmversUy 


Ruggim^EngUth technical and ch^iced dieUonarg^ 
Ludmilla Ignatiev Callaham. New York: J<^ \^ey, 1947. 
Pp. xvii 4* 794. $10.00. 


Musical acoustics. (2nd ed.) Charles A. Culver. Philadelphia! 

Blakiston, 1947. Pp idv + 215. (Illustrated.) $3.00. 

At the recent meetings of the Acoustical Society in New 
Ydrk physicists and engineers mapped grand strategy for a 
peaceful invasion of the field of music. Prof. Culver's book 
constitutes somewhat of an insurance pdicy to future genera¬ 
tions of musicians that the invasion will remain a peaceful 
one; or, if this invasion should prove less peaceful than ad¬ 
vertised, it guanmtees to those musicians who will study it 
that they will at least be able to understand the language in 
which tlie peace treaty may be written. 

Musical acoustics is a useful and readable book for those 
interested in the physics of music. It should also bring reading 
e^oyment to a much wider audience. It should prove most 
v^uable, however, as a text in a one-semester course for music 
fnajoTS. The l)ook is written at a level appropriate to the usual 
background and needs of such students. 

An introduction to certain general principles of acoustics 
is followed by chapters on hearing, pitch, and quality. From 
there we go to a discussion of somewhat more technical topics 
such as musical intervals, temperament, consonance, and 
dissonance. The author never tries to draw up a musical code 
or to arrive at aesthetic judgments on the basis of cabalistic 
juggleries; on the contrary, he invites the reader " to main¬ 
tain an open mind with regard to the possible adoption of 
new forms of tonal expression." 

The second half of the book is given over largely to a 
comprehensive treatment of the production of musical sounds 
by the more important instniments. Here we find a wealth 
of i^illograms and sound spectrograms, many of whhdi have 


It is to be regretted that this dictionary was not made avidl- 
able some five or six years ago, when the need for such a book 
was very urgent. It is more than a chenucal dictionary, for it 
includes a fairly complete coverage of mineralogy, metallurgy, 
mining and geology, general engineering, machinery and 
mechanics, electrical engineering, pharmacy, and botany, 
as well as other pure and applied adencea. 

The book is generally well done and contains less than the 
expected number of defidendes for a first edition. A number 
possible meanings provided for each Russian word may be 
considered as adequate. The lesser defidendes may be typified 
by the translation (A " AJIOCTL," which is really a state of 
redness rather than "ruby color." Hie translations of a mim- 
ber of compounds in the phosphoms family do not conform 
to the accepted nomenclature and may be misleading; thus, 
"4^0C^^nHllCTAH K." should be -phosphonous add, and 
"i$OC<$fIHOBAA K." should be -phosphonk add. The re¬ 
viewer feels that the induslon of the letters of the old orthog¬ 
raphy should have been permitted because of the existence 
of a considerable amount of pre-Soviet literature. This is 
compensated for, however, by a number of highly desirable 
features: translations of numerous abbieviations, a Haring 
of word endings, and a good coverage of idiomatic phrases. 

Although the ^ipearanoe and legibility of the book ace very 
good, one would expect a more durable binding for a book of 
this size (and price) than the "flexible" one provided. A thumb 
index should also have been provided to facilitate the use of 
the book by persons not fluently familiar with the Russian 
alphabet. 

G. M. KosnUKHTt 

MonsanhCkmkalCompanyf Dayton, OMo 
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Science and . the Public 


R. W. Gerard 

Department of Physiology^ The University of Chicago 


T he existing relations between 

science and the public can still be summed up 
largely in the anecdote used by Lord Rayleigh at 
a similar occasion a decade ago. The great Australian 
transcontinental railway had been completed, and the 
first train was I)cing dispatched at a gala ceremony, 
Al the climactic moment, the jiassengers waved, the 
crowed cheered, the signal was given, and the locomotive 
proudly started oIT'- leaving the train standing. Someone 
had forgotten to couple the engine to the cars. 

I'rue, in the interval the public has become far more 
awaro of science and scientists of the public, thanks 
largely to the drarna’^ x»r shoukl I say tragedy?-' of the 
atom Iximb, Bui this awareness, on the public side, is in 
stjnu* wa>’s even worse than indifference, for the pe<.)ple 
think of science more and mc^re as a sort of black magic, 
threatening their traditions continually and likely to 
blow them up momentarily. Even at best, science to them 
is the creator of comfort-improving garlgets or of mirack* 
drugs, never an objective attitude and a rdtional attack 
on problems. Yet it is the attitude and method of science 
which can save society, oven more surely than some pro¬ 
ducts of scicna; can destroy it. 

It is also true tlial in the past decade many scientists 
have accepUul and struggle<l to pcrfoim their obligations 
to the greater community of which scientists are imrt. 
The American Association of Scientific Workers, tlu* 
American Federation of Scientists, and particularly the 
Federation Atomic Scientists—all grtiujis concerned 
broadly with such ends—and increasingly the A A AS, 
have achiev<rd some real results, and individual scientists 
ha\x‘ given unreservedly of their effort and influence. 
But, by and large, the scientists and technologists remain 
somnolently unaware of the world beyond their 
equations, sfrectrometers, microscopes, or oscillographs, 
\ year ago, the grouped chemical societies of Chicago, 
in cooperation with the AAAS, arranged a firsi*rate 
symposium on the relations of government to science. 
A few handfuls of chemists came to listen. In November 
1946, the Chicago Technical Societies Council, represent¬ 
ing scientific engineering and tedinological societies with 
a membership of 21,000, staged a comparable panel on 

From the owning lectu» prtseoted at a round-table 
diacoasioo oa^^Science and the Pubiic/' AAAS meedag^ 
Bo^n, December 2a, 1946. 

Axffhot*s note: Natnea of specific writers, magazines, 
and newspapers, as well as a discussion of details of ^ 
Kenny pubucity, have been deleted by the editors for 
pubUcadem. 
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UNESCO and science, and only 200 of the tickets wer<‘ 
taken by its members. Dr. Comptonstory of his sister 
in India is still apposite. Annoyed w^ith the endless re¬ 
quests of the native electrician for instructions, she burst 
out, “Why don’t you use your common sense?’' 
“Madam/' he replied wnth grave courtesy, ’‘Common 
sease is a rare gift of God. 1 have only a technical edu¬ 
cation." 

The means to improvement are different in the ty^o 
cases. Scientists need a broader educational base before 
ascending their towers of specialization, a base including 
not only some acquaintance wnth the wnder problems of 
society but even a more vivid indoctrination w'ith their 
own scientific method. This, however, leads into prob¬ 
lems of higher education fer the few, whcrea.s this sym- 
IKisium is ilirected primarily to the problems of basic 
education for the many, and so to the other pole of the 
relationship. 

The engine of science is running, but if it does not pull 
the public juassengers with it, it will not long be stoked; 
'Fhe coupling mu.st bt‘ closed by means of the media of 
mass communication. The technological devices for this 
are now almndantly available; their use and abuse will 
lie the subject of the following speakers. 1 can be most 
useful, perhaps, in specifying fuilher the present and the 
desirable relation between science and public. 

First, what is the public entitled to, and what is it not. 
entitled to, in the way of science news? It is not entitled 
to sensational, uncritical, and often partisan reports on 
results or conclusions which have not yet run the normal 
gamut of scientific testing. The validity of researdi 
findings should not be argued before the public as jur>'. 
'fhe mass audience of magazine or ncwsp>aper, movie or 
radio, docs not have, and cannot possibly have, the 
knowledge w’hich entitles it to make a judgment—nor 
do the writers or producers, except in rare cases where 
they have themselves bad extensive ex^>erience as active 
scientists. Only the collective and slowly accruing labors 
of the actual workers in a field can render a useful de¬ 
cision. (I do not say a true decision, for obvious reasons. 
“Useful” means that it leads to further theoretical 
understanding or to successful practical application.) 
This decision may be essentially unanimous, as when 
peniciUin burst forth as a successful antibiotic, or may for 
a period involve two or several opposed positions, as in 
the running battle over the nature of cosmic rays. Of 
course, as evidence mounts, such disagreements resoh-e 
and a unanimous position is rea<^ed. 
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thresMmably the public is entitled to know of penidlliu 
AS soon as laboratory and clinical trials have oonvinced 
those working with it, as a group, that it has the virtues 
antk^ted. Early publication may still cause great 
A ftgttigh to investigators flooded by appeals for unavail¬ 
able material and to relatives believing their loved one is 
dying in the presence of succor, but it may also arouse 
great action and accelerate use and speed advance. 
Publicity is essential in health campaigns against tuber* 
culosis, cancer, and the like. The public is also entitled to 
know, if interested, of the ray-particle debate about 
cosmic energy reaching our planet. This, at the lowest 
level, gives something to gape about; at a higher level— 
that is, with the argiunents and evidence for each view 
presented—it can be highly educational and stimulating. 
At neither level, however, can the public do anything 
about it or become personally involved. 

The case is quite different when the public is involved 
not merely as spectator or student but as actor or judge. 
When a popular monthly magazme published a glowing 
account of a foolproof treatment of ringworm, by a 
mixture of 50 per cent camphor and SO per cent carbolic 
add, it created an epidemic of severe skin bums and 
performed a disservice to everyone except possibly some 
financially low dermatologists. On what evidence were 
such claims publicized? Had the magazine or the author 
the scientific or moral right to decide that the claims of a 
particular experimenter were sound? 

More recently, a well-known science writer on a metro¬ 
politan daily newspaper burst forth with starry-eyed ac¬ 
counts of Bogomolets' antiage, anticancer, antireticular 
serum. His stories were the first word I had of the ACS 
work, and, I must confess, though reasonably familiar 
with the area of knowledge involved, I was quite unable 
to tell from them what had actually been done or even 
what was the reasoning behind the work. This was unfor¬ 
tunate, since this particular writer had quoted categori¬ 
cally a sentence from my book, Uftresiing ceUs^ published 
several years earlier, in which I summed up some biologi¬ 
cal o'idence that the human life span might be as long as 
150 yeais; and this mention flooded ire with himdreds 
of letters begging for information or, mostly, for treat* 
ment. 

Shortly thereafter I had an opportunity to talk at 
length with the associate director of Bogomolets’ In¬ 
stitute and with the secretary general of the Soviet 
Academy of Medicine, both of whom assured me that 
there had been no significant trials of ACS on longevity or 
cancer, in man or animals, and that the public furor 
stirred up in this country (far more than in Kussia) had 
done real damage. There was only some evidence that 
ACS accelerates the healing of bone fractures and chronic^ 
ulcers. 

As a final example on this point I merely mentkm the 
publicity accorded Sister Kenny and her treatment for 
infantile paralysis. The most effective treatment oi 
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polksaiyiplitw wfll be detimifiad by no popular vote or 
tfiovk prbduoar but 

and climcal experience* Sdesca^ ifiodidne, and the 
public alike suffer when any other approadi is attempted. 
On the other hand, when answers have become dea^, 
such motion pictures as those presenting the Hves of tltt 
Curies, Ehrlich, and Pasteur offer invaluable vehides for * 
education of the public. 

H we think of seknoe as an exciting spmrt, as indeed 
it is, then the final score of aadi game is certainly for the 
public. So also is the inning-by-inning progress, provided 
it i| dearly recognized by all as just a progress report 
and provided the reporter has some official or semi- 
offid^ authority for his statements. Still better, ff the 
public is taught some of the rules of the game, it can, 
follow with excitement a play-by-play account. It must 
never be placed in the role of umpire. Also, it must leain 
to respect the expertness of the players. This last is a 
• most critical point. 

The egalitarian philosophy of America proclaims that 
all men are created equal, and, as the Irishman said, 
'*One man is as good as another, or maybe a little bit 
better.” In discarding the tradition of an aristocracy by 
birth we have thrown out the very notion of quality. 
Now, plainly, some men are far better than others, for 
given functions, by hereditary endo^rment or acquired 
experience, and the public recognises this well enough 
where it is familiar with the situation. It knows that a 
^>ecial combination of endowment and training is needed 
to make a Joe Louis, a Babe Ruth, or even a Paderewski, 
and it would rightly scoff at a professor of sociology who 
pontificated about pugilism. But the reverse is not true. 
Tbe public does not know sufficient about scientific 
evidence and procedure to recognize as ludicrous the 
anthropological antics of Bilbo, the biological blather of 
Irene Castle ex-McLaughlin, or the chemical confusion 
of most literary atom bombardiers. The public does not 
know its scientific A.B,C.’8—and it doesn’t know that it 
doesn’t know! Even at the height of scientist prestige, in 
a technological war, America alone drafted its science 
students. We cannot expect the layman to surmount his 
ignorance in technical matters, but we can expect him to 
recognize it. We must teach him the weight and value 
of a scientist’s opiniem where scientific evidence is in¬ 
volved. A democracy that does not respect e3q>eitnes5 in 
riie intellectual area, as it does in the sports arena, is 
bound for extinction in an age of technology I 

Scientists, I have argued elsewhere, are the sense or¬ 
gans of tbe social organism which worry it forward aloitg 
tbe path of evolution. They probe the environment and 
must brip guide the response of the society. It is their 
re^nsibility to obtab valid information about the 
world and to help in its assimilation and epplication. 
The educators, whether Of children or of the mass of 
adults, like the nervous system, must cmxumtnicate such 
inlc^mation, in Us proper r^i<ms^ to the whole of the 



boly politic. Ttw ptilflic must nottibb Jlnd protect and 
vplue its scientists and educators as the biologic 
does its eyes and brain. Sdence must be supported 
AnaiicSllIly and learning pdaed socdaUy far more than 
tliiy axe k our sodety is to temain healthy. 

Peithaps some of the serious dislocatkms originate just 
in the fact that education and research are, for the most 
part^ dependent on public sources for their scant support, 
ediOe communication is well nounsbed by the profits 
of basineBS enterprise. What the enlightened editor of the 
Sunday magaaine section of a great newspaper chain told 
me recently is illustrative. He said that the Sunday 
supplement was reforming, in that features would be 
truly educational rather than rankly sensational. He 
had cmxvinced the publisher that this approach would 
actually increase circulation. ^13ut if circulation falls?*' 
I asked. *'WeU, of course, wc must sell papers to make a 
profit." 

Let me sum up. For a healthy democracy the following 
circular relations should hold; The public should be kept 
informed of the authoritative advances of science and, 
even more, should be instructed in the manner in which 
science achieves them. The public must be made aware 
of the dignity of expertnesa and the compulsion of facts. 
Only so can the state, and all states, act rationally in this 
era of great sociological interdependence and tremendous 
physical power. Only so will science receive the financial 
support and dignified position it must have for the good 
<rf Ae whole. The scientist must recognize his role as 
"mover and shaker of the world,” must qualify himself to 
shoulder his consequent responsibilities, and must in 
leaUty shoulder them. Only so will science flourish and 
serve. Those who work with the mass media of com 
munication must insist on ever better standards of re¬ 
liability and significance in What they communicate— 


jto4*itis whidi guanmtee the discharge of a public duty 
as wdl as accumulation of a private gain. Onb^ so will 
they be allowed long to continue as private enterprises. 
Only so can the public learn what it must know to func¬ 
tion as a democracy. 

These objectives might be achieved in many ways; 
by certification of newsmen; by featuring science rather 
than treating it as spot news; by training in scientific 
Journalism; by liberal education of scientists; by greater 
public service from scientific sodeties, such as sponsorship 
of syndicated science columns or publication of science 
magarines (the new one, The SetmeeSf should concern the 
AAAS); by approval or, more dangerous, condemnation 
by official scientific bodies, such as the AAAS, of public 
r^rts on scientific matters; by boards of scientific 
consultants for newspapers, radio, etc; by government 
support of research and subsidy of mass media; by 
government agencies of communication, such as the 
OIC of our State Department; and by, potentially best 
of all, the operation of UNESCO. 

There is much to say on the changing situation up to 
now—on the greatly improved performance and stand¬ 
ards of science writers, fostered by their national as¬ 
sociation, who are now often as much frustrated as were 
the scientists earlier by the way in which the editorial 
desks handle their copy; on the growing interest of the 
public in science and of scientists in the public; on the 
shift of need from the mere leporlitig of science to the 
good rep>orting of science. But these are matters for 
careful discussion. What may be reemphasized now is 
that science, communication media, and the public are 
inextricably bound to each other. They must not merely 
interact, but they must interact usefully. They are part 
of a whole society. For purely selfish reasons, each must 
minister to the needs of the others, for only so can it 
survive. 
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Use of Civilian Skills in the Army Air Forces 

Thomas W. HarreU 

VnwersHy oj lllinw, XJrbuna 


T he utilization of civilian skills 

in the armed forces, whereby a man works at a 
military job similar to his civilian job, has bet'ii 
recognizetl by militar>' tn^rsonncl administrators as 
sound policy as a general rule, although subject to some 
exceptions. On the other hand, some civilian critics have 
been so impressed l)y the number of exceptions as to 
doubt that military jirocedure followed the policy. 

No related published study dealing with American 
personnel can l>c cited, but there is a related English 
study, embodied in Secmxd report and a memorandum 
by the WarOJIice, published by the Committee on Skilled' 
Men in the Services (February 1942). In that study 
one group of-348 men from civilian engineering and allied 
occupations was followed up in the military service. 
Of this group, 44 ])er cent were not serving in related 
military jobs, nor did they have responsible assignments, 
llic study included Na\’y, Air Force, and Army person¬ 
nel. 

Recently it has l>ecn possible to complete a study of 
the utilization of civilian background by the U, S. Army 
Air Forces.' Rosters, prepared by each organization of 
the Army Air Forces Air Service Command located in 
the United States, showed, among other things, the 
Main Civilian Occupation and the Military Occupational 
Specialty for each enlisted man. The function of the Air 
Service Command, as its name implies, was to give 
service and not to hght. This service included main¬ 
tenance and repair of airplanes, building landing fields, 
maintenance of supply records, leaking after motor pools, 
and running hospitals. Since fighting was not a part of 
the activity of the Air Service Command, gunners or 
other purely fighting men wxtc not numbered among its 
personnel. Such a restriction in non fighting men has an 
advantage for the present study in that it eliminates the 
question of whether the use of a man in a purely military 
capacity is an acceptable us<^ of civilian skill. 

Nine occupations w^hich are performed in the AAF and 
which are similar to civilian occupations of the same 
name were chosen for stu<ly: (1) cook-baker, (2) truck 
driver, (3) sheet metal worker, (4) machinist, (5) welder, 
(6) auto mechanic, (7) clerk-typist, (8) tabulating ma¬ 
chine operator, and (9) carjjenter. line choice of these 
occupations was also based on the fact that they were 
frequently performed in the AAF and that the AAF obj- 
taiued considerable numl>ers of men with parallel civilian 
occuf>ations. 

> A grant Irom the GraduAle Re*cArch BoanI, University of Illinois, 
nutate it pfwsibic to Ubulgtc Ihr clau prciicnted herein. 
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A tabulation was made of the records of 100 wfiite 
men whose Main Civilian Occuf>ation was that of cook- 
baker, 100 white men whose Main Civilian Occupation 
was truck driver, and so on for each of the occupations 
nientioned. No records were included of men who had 
had more than three years of military service, since it 
wa.s thought that only men brt>ughl in under Selective 
Service were comparable (The rosters were compilcvl 
in the fall of 1943.) In general, records were not included 
of men who had less than six months military service, 
since it was considered that a man’s military classifica¬ 
tion might be more accurate after such a minimum 
time. (Several exceptions were made to this six-month 
rule in order to complete 100 cases for a few of the occu¬ 
pations.) 

For each man whose recon 1 was selected for tabula¬ 
tion, his Military Occupational Specialty was tabulated 
together with bis Army General^ Classification Test 
score.® 

Similar tabulations were made of the records for 100 
white men whose Military Occupational Specialty was 
cook-baker, 100 white men wfiose Military Occuj^tional 
Specialty was truck driver, and so on for each of the 9 
occutmtions. Again, the maximum military service w'as 
three years and the minimum in most instances was six 
months, for the reasons stated alwvc. 

A civilian auto mechanic might not be assigned in the 
AAF as an auto mechanic but might be making consider¬ 
able use of his civilian skill by being assigned, for ex¬ 
ample, a.s a Diesel mechanic. Or the civilian auto me¬ 
chanic might be making some use of his civilian skill in 
an assignment such as airp^lane armorer. As a matter of 
fact, Army Regulations provide such classifications in 
terms of (1) military assignments most highly recom¬ 
mended for a t>articular civilian occupation, and (2) 
military assignments having some relations to a civilian 
occupation.* Consequently, the Military Occupational 
Specialties of the 100 former civilian auto mechanics 
were classified as to whether they were (1) closely re¬ 
lated, (2) moderately related, or (3) unrelated. Army 
Regulations were used in this classification, but since 
the regulations were not complete (they were not in¬ 
tended to be), they were supplemented cn the basis of 

11nforni»tlan aboutaver*ffe aad ranRc of AGCT Mores formiUUry occu- 
patioM ie given in an article by the writer (Edm. Psychol. Meaauroment, 

* Army Regulations No. 615-26,1«42. There are Uter pertinent regula¬ 
tions, but those cited are moiit convenient for the present data, Mnce the 
rosiets were based on claMlfi^Uoni of Military Occupational Specialtie* 
de6iii«i! at that lime. 
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judgment. Thia judgment was made by following a 
policy of classifying an occupation as closely related if 
there was a possibility of its being so and classifying an 
occut>atlon as moderately related if there was any pos¬ 
sibility of its being at all related. The 9 civilian occu- 
(>ationB were similarly classified as to the closeness of 
relation. 

The results of the 1,800 tabulations are shown in Table 
1, Tabulating machine oi>erator is the Civilian Occupa¬ 
tion which was directly used most often in the AAF. 


TABLE 1 

KKLATION BkTWEKN C'jVlUAN OCt'UPATlON AJin> MiUTARV SpRriAl.tV 



Relation of Military Specialty 

Civilian Occupation 


____ 

__ _ 


Clooe 

Moderate 

None 

TalmUting machint^ operator. 

W) 

8 

2 

Clerk-typist.. .. 

H2 

6 

12 

Machinittt .. , < . ' 

Hi 

M 

2(> 

Auto meclionu' . 

20 

45 

20 

Welder, , . 


24 

.4.4 

Sheet metal worker. 

(>4 

2 

34 

Cook-baker., 

52 

7 

41 

Truck, driver , .. 

15 

t.t 

72 

Carpenter 

14 

14 

72 


Relation of Civilian Occupation 

Mtlitary SjwcittUy ! 




CIOAC 

Moderate 

None 

M abultiting machine operator. 


14 

7 

Clerk-typiit. 

44 

18 

.48 

.Machiniwt .. 

42 

1.4 

45 

Auto mechanic. 

20 

Mi 

44 

Welder. ... 

.40 

U 

48 

Sheet metaJ worker ... 

27 

2J 

52 

Cook-baker. 

17 

12 

71 

Truck driver . ,. ' 


8 

0.4 

Carpenter 
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Of 100 men who in civilian life had been tabulating 
machine operators, only 2 were classified in entirely 
unrelated AAF Military Specialties, whereas 90 were in 
closely related specialties, leaving 8 in specialties mod¬ 
erately related to their civilian occupation. Clerk-tyj>ist 
has the next highest percentage of cases correctly 
classified from the stand[)oint of utiliration of civilian 
skill. It may l>e of some importance that these two 
occupations standing highest in use of civilian skills are 
in the clerical-administrative group rather than in the 
maintenance group as are the majority of other Civilian 
Occupations studied. The fact that tabulating machine 
operators and clerk-typists were best classified cannot be 
ascribed to their skill level, since the time necessary for 
teadiing those skills is no longer than that for machinists 
and sheet metal workers. 

With samples of only 100 for each occupation, all 
dfflerences are by no means thought to be significant. 
Ample military data is probably available for additional 
study of this problem if additional cases are desired. 

The (juefition of supply and demand is a natural one 
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for a suggested explanation of the unevenness of skill 
utilisation among Civilian Occupations. In other words, 
perhaps madiinists and sheet metal workers were less 
often classified in the same jobs than were tabulating 
machine operators and clerk-typists because the supply 
of available sf>ecialists relative to demand was greater 
with respect to the two former occupations. Complete 
AAF data are not available, but the lower half of Table 
1 suggests that supply and demand do not furnish the 
complete answer. If the fact that only 40 out of 100 
civilian machinists were classified into closely related 
Military Specialties were due to supply and demand, 
it might be that the AAF posses-std so many machinists 
that a large percentage had to be assigned on other jobs. 
The data, in so far as they go, clearly negate su<± an 
hypothesis, since it is found that only 42 out of 100 AAF 
machinist.s came from closely related civilian occupa¬ 
tions. A similar comimrisoji f(»r the other occupations 
shows no basis for suj:)ply and demand as a major ex¬ 
planation of misclassification. 

One question of methenj that may appear to be impor¬ 
tant to the results may be seized upon by anyone familiar 
with the details of the Army classification system. This 
is whether it w'ould not have been more meaningful to 
use the actual AAF assignment rather than classification. 
There an; reasons for preferring actual assignment and 
reasons for preferring classification in such a study. 
.Actually, for the sample studied there was an agreement 
between classification and assignment which, on the 
liasis of casual inspection, seemed to approximate 95 per 
cent. An advantage of using classification rather than 
assignment is that a man might have l>een doing a tem¬ 
porary job or, because of equipment shortage, might not 
have been performing the job for which he was classified. 

, One ix)int frequently raised with respect to a direct 
comjiarison between civilian and military jobs is that a 
person with a supervisory job might be doing something 
of greater value to the service, even though his super¬ 
visory job w^as not closely related to his civilian job. 
This i'K)int is fairly well covered in the present study, 
since supervisory jobs that utilize a person’s civilian 
skills in any way have been classified as cither closely 
related or moderately related, depending on the nature 
of the case. For example, a civilian auto mechanic classi¬ 
fied as a motor transportation NCO was tabulated as a 
case of “close” relation, and a civilian auto mechanic 
classified as a supply NCO, as a case of “moderate” 
relation. It is true that there are examples of noncom¬ 
missioned officers whose classification bore no relation¬ 
ship to their civilian skills. Such cases, of course, would 
be found under the column headed “None,” but they 
were extremely rare. 

'fhe top half of Table 1 shows that the median for the 
column headed “None” is 33. In other words, for these 
9 occupations the AAF utilized the civilian skill of ap¬ 
proximately two men in three—by a classification either 
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closely rdatcd or moderately related to his civilian job. 
In ^ other one case out of throe there was no relation 
between Civilian Occupation and Military Specialty* 

Ihe range of nonuse of civilian badegrounds is striking. 
As shown in Table 1, it varies from 2 to 72 per cent. 

{^Tactically everyone who has worked with Army 
dassification must be familiar with the fact that the 
rigidity of school quotas was one big cause of failure to 
use civilian skills thoroughly. One Reception Center or 
Replacement Training Center would be forced to fill 
within a short time its quota of men to be sent for train¬ 
ing as military specialists. The housing facilities of the 
centers were not sufficiently great to hold men for a con¬ 
siderable period of time waiting for quotas more related 
to their civilian backgrounds. Undoubtedly such school 
quotas constituted an explanation of many of the failures 
to use civilian backgrounds that are reflected in Table 1. 


Asa matter of iaettilm rosters that were used d>ow whkh 
scbodl was attended in the Army. A preliminary tabula*^ 
tkm of mA data has been made. 

Civilian tabulating machine operators emidoyed 
by the AAF in the highest pertentage of cases among the 
occupations studied. Next in percentage of utilization are 
civilian elerk-typists. The former wcurked under ad¬ 
ministrative officers who were closely connected with 
those supervising the AAF Classiflcation and Assign¬ 
ment Program. For clerk-typists, thou^ they were 
assigned in almost every AAF organization, the situation 
was h^queutly similar. Statistics such as those in Table 
1 cannot pi^ve why one civilian skill would be neglected 
in only 2 per cent of the cases while another skill would be 
neglected in 72 per cent of the cases. These data do indi¬ 
cate that where, for some reason, sufficient pressures 
exist, civilian skills can be utilized almost perfectly. 


The Cooperative Committee on the Teaching of 
Science and Mathematics: 

Its Organization and Program t 


T he cooperative committee on 

Science Teaching was created in 1941 by repre¬ 
sentatives of several scientifle societies to work 
on educational problems the solution of which can be 
attained better by cooperative action than by any single 
sdentifle group working alone.^ Subsequently the Com¬ 
mittee published a *Treliminaiy Report on the Prepara¬ 
tion of School Science Teachers,” which has been 
used by a number of university and college faculty com¬ 
mittees, Another problem attacked by the Committee— 
that of using high school science and mathematics to 
mectmanpower needs during the war—resulted in a report 
on 'High School Science and Mathematics in Relation 
to the Manpower Problem,” which was published in 
1943 and distributed to more than 12,000 individuals. 

A further function of the Cooperative Committee has 
been to serve as a forum in whldx representatives of the 
scientific societies have been able to state the views of 
their own groups and to learn those of other groups on 
science teaching at the secondary and elementary levels. 

The Committee has an advisory relation to its parent 
otganizations and reports to them regularly through their 
representatives. 

The Committee, as organized in 1941, consisted of the 
following representatives of scientific societies: 
American Association of Physics Teachers: K. Lark- 

> The Coimnittoe Is (odAbted to PmldeBC fimeritui £, C. EUjatt, oC 
Vetduc Uotvtrrityi wbo wpported iU cbitr utlvlti«t in «v«i3r mty. 
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Horovitz, Purdue University, and Glen W. Warner, 
Wilson Junior College, Chicago. 

Union of Biological Societies: Oscar Riddle, Depart¬ 
ment of Genetics, Carnegie Institution, and Walter F. 
Loch wing, State University of Iowa. 

Mathematical Association of America: A. A. Bennett, 
Brown University, and Raleigh Schorling, University of 
Michigan. 

American Chemical Society; B. S. Hopkins, University 
of Illinois, and Martin V. McGill, Lorain High School, 
Lorain, Ohio. 

National Association for Research in Science Teach¬ 
ing: G. P. Cahoon, Ohio State University, and Robert 
J. Havighurst, University of Chicago. 

The initial financial needs of this Committee were met 
by giants totaling $3,BOO from the Carnegie Foundation 
for the Advancement of Teaching. 

The original Committee served for three years without 
change of personnel and was then reorganized as a com¬ 
mittee of the AAAS. 

Invitations to associations to be represented on the 
Committee originate from the Executive Committee of 
the AAAS, each organization then submitting Us choice 
to An Committee for confitmatkmand final appointment. 
In making selections, partteular attention has been given 
to adequate Tq>ieseQtation of the teaching ptolesskin of 
second^ schoob, coQega, eod un{vm»ilies. The Cem^ 
mitme scdecta its own chainnan and secmtaiSy. 
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As piiesemtty consituted, the Committee’s chairman 

SL, IdU^c^HorovitZ) Purdue University, and the sec¬ 
retary, R. W* Lefler, Purdue University. The following 
societies are represented: 

American Association of Physics Teachers: K. Lark- 
HotoviU, Purdue University, and Glen W* Warner, 
Chicago City College. 

American Astronomical Society: Oliver J. Lee, North¬ 
western University. 

American Chemical Society: B. S. Hopkms, University 
of Illinois (recently resigned and to be replaced). 

American Institute of Physics: Lloyd W. Taylor, Ober- 
lin College. 

American Society of Zoologists: L. V. Dorom, Univer¬ 
sity of Chicago. 

Botanical Society of America: Glenn W. Blaydes, 
Ohio State University. 

Central Association of Science and Mathematics 
Teachers: Arthur O. Baker, Cleveland Board of Edu¬ 
cation. 

Division of Chemical Education, American Chemical 
Society: Laurence L. Quill, Michigan State College. 

Executive Committee, AAAS: E. C. Stakman, Univer¬ 
sity of Minnesota. 

Geological Society of America: George A. Thiel, Uni¬ 
versity of Minnesota. 

Mathematical Association of America: Ralei^ W. 
Schorling, University of Michigan. 

National Association of Biology Teachers: Prevo L. 
Whitaker, Indiana University. 

National Council of Teachers of Mathematics: E. H. C. 
Hilclcbrandt, Northwestern University. 

National Science Teachers Association: Morris Meister, 
Bronx High School of Science. 

The expenses of meetings, held at least twice a year, 
arc now borne by the parent organisations, who pay the 
travel expenses of their respective representatives. 
Should the Committee engage in special projects requir¬ 
ing money for research or for publication, such funds are 
secured from interested sources. Thus, the parent or¬ 
ganizations are not obligated beyond providing for the 
attendance of their own representatives at meetings.* 

In order to preserve continuity of both interest and 
attendance, it is desirable that the parent organizations 
name their representatives for terms of several years, 
with different tennination dates in cases of more than 
one member, and that they name representatives who 
are willing and able to attend all meetings of the Com¬ 
mittee. . 

CoidicmEE Activmss 1945-1947 

Recentty the Ctnnmittee prepared and distributed a 
report on "The Pr^mtion of School Science and 

iiiad«bted te F. L.B6vde««i Fmt. C. W, 

eiHCtOr ef tlie Otriktoa eC Tectote*! hoik 0 / Pufdu* 
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Mathematics Teachers," in which the following concrete 
proposals were made: 

(1) A policy of certification in doaely related subjects 
within the broad area of the sciences and mathematics 
should be established and put into practice. 

(2) Approximately one-half of the prospective teacher's 
four-year college program should be devoted to courses 
in the sciences. 

(3) Certificates to teach general science at the 7tb-, 
Sth-, or 9th-grade level riiould be granted on the basis 
of not less than 42 semester hours of college courses in the 
subjects covered in general science. 

(4) Colleges and certification authorities should work 
toward a five-year program for the preparation of high 
sdiool teachers. 

(5) Curriculum improvements in the small high school 
should go hand in hand with improvement in teacher 
preparation. 

During the last year the Committee worked with the 
NSTA in the preparation of a report on American science 
education. The Scientific Apparatus Makers of America 
provided funds for the preparation of this report, which 
has now been submitted to UNESCO. 

The Committee cooperated with the NSTA in a pro¬ 
gram on science education at the AAAS meeting in St. 
Louis, where it also sponsored a scientific exhibit. At the 
Boston meeting of the AAAS the Committee again par- 
tidpated in the NSTA program with a series of contrib¬ 
uted papers and, in addition, arranged for a forum on 
"Problems of the Science Teacher." 

At the present time the Committee is engaged in a 
study of the effectiveness of science teaching at all levels. 
A report of this study will be prepared for submission to 
the President’s Scientific Research Board. 

Futuxe Plans of the Committee 

(1) The problem of licensing or certification of second¬ 
ary school science teachers, with its associated problem of 
combinations of subjects to be taught by the beginning 
teacher in the small high school, is generally recognized 
as a serious one. Most teachers begin their work in small 
high schools of 200 or fewer students. In such schools one 
person must teach three or four different subjects. There¬ 
fore, a college graduate with highly specialized training 
in a single science is at a disadvantage in securing a posi¬ 
tion or in his teaching if he is appointed. The Committee 
hopes to formulate recommendations regarding certificar 
tion requirements with which all scientific societies 
can agree and whidi suit the realities of the teaching 
situation. 

(2) The Committee, recognizing the difficulty of pre¬ 
paring science teachers for such broad teaching assign¬ 
ments as ate given to most new teadiers, has been makitig 
a careful study of these problems and will release soon a 
proposal for a college program of study for the prospective 
teacher whidi will secure die necessary breodlli of sdenoe 
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give leasonable oppcrirtunity for specializing in 
oAe acieiKre, and provide for professional courses in educa¬ 
tion as well as a sufiicient number of courses for general 
education. 

(3) The Committee hopes to stimulate the science de¬ 
partments of a number of colleges and universities to 
bring secondary school teachers to their campuses for 
cooperative work on their educational problems. Out of 
workshops and conferences held at colleges and univer¬ 
sities would probably come plans for improved science 
courses. These activities would provide good in-servicc 
training for science teachers and would enable the second¬ 
ary school teachers to make their ])roblems and their 
points of view evident to the college scientist. 

(4) The Committee offers its services as a consultant 
to state or local agencies working on problems pertaining 
to science teaching. In this way, direct connection may be 
provided between such agencies and the societies repre¬ 
sented on the Committee, For example, the Committee 
might become associated in a curriculum study in some 
state, cooperating with the state department of education 
and the college and secondar>' school science teachers. 
The results of such a project might prove valuable to 
other states. On the other hand, the Committee plans to 
call in consultants from the teaching profession to obtain 
expert advice on problems related to the science curricu¬ 
lum in secondary schools and questions of teacher 
training. 


Hiie time is ripe for important dlevelopments in scienoe 
educatimi. Hiis Committee, by bringing together repre* 
sentatives of the scientific societies and by consuHing 
with administrators, supervisors, and teachers who are 
concerned with the science cuniculum, hopes to aid in the 
development of a more effective science program in this 
period of change. 

(5) Reports will be made on the need for legislation 
leading to Federal support of science teaching in the high 
schools. The need for scholarships on the senior high school 
level i^as urgent as it is on the college level. Extension of 
the Science Talent Search to states and recommendations 
for Federal support of a scholarship j^rogram are of deep 
concern to the Committee. 

(6) The Committee will cooperate with the National 
Science Teachers Association and other organizations in 
projects for the improvement of teaching aids in science. 
Projects are now under way for the development of low- 
cost laboratory equipment, for visual aids, and for the 
study of teaching techniques. 

(7) The Committee proposes to study possible proce¬ 
dures for certification of competency, with special refer¬ 
ence to the development of instruments for appraisal of 
the prospective teacher. 

(8) It is also planned to give serious ^consideration to 
a coordinated science curriculum in the schools, with par¬ 
ticular emphasis on the proper grade placement of con¬ 
cepts and ideas. 
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The Association regrets to 
announce that on July 5 Or. 
Otis W. Caldwell, general 
secretary of the AAAS and 
member (ex officio) of the 
Executive Committee since 
1935, died in New Milford, 
Coimecticut, following a ce¬ 
rebral hemorrhage. At the 
time of his death Dr. Cald¬ 
well was also serving as chair¬ 
man pro tern of the Managing 
Committee, AAAS-George 
Westini^ouse Science Writing 
Awards. He became a Mem¬ 
ber of the AAAS in 1900, a 
Fellow in 1902, and a Life 
Member in 1923. In 1925 he 
was vice-president of the Sec¬ 
tion on Education. For many 
years he worked very actively 
witii the officers of the affil¬ 
iated Academies of Science 
and recently had devoted a 
large measure of his time to 
the Near East Foundation, of 
which he was a director. 


About People 

WlUiam E. Purnell, S> dti«\, N. S. W 
has )^>een appointed counselor in charge of 
field Scientific Operations for the Natural 
Science Section of UNESCO. Mr. Purnell 
will coordinate the three Field Science 
Cooperation Offices which UNESCO is 
setting up this year in Rio dc Janeiro and 
Cairo and in China. Plans for a fourth 
officcj to he set up in India ncTt year, 
arc l>cing formulated, 

Dallas B. Phemister, Thomas D. 
Jones professor and chairman, Depart^ 
meat of Surgery, University of Chicago, 
retired July 1 but will continue at the 
University as Thomas D, Jones professor 
emeritus. Dr. I^hemisler was succeeded 
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as chairman of the Department by 
Latter Ri Dragstadt* professor erf 
turgery. 

T. C. Schneirla* formerly as$ociate 
professor of psycholog>', New York 
University, and associate curator, De* 
partraent of Animal Behavior^ The 
American Museum of Natural History, 
has been promoted to curator at the 
Museum. 

Donald S. Fleming, assistant pro^ 
fessor of bacteriology and immunity, 
has liecn named secretary to the KaculCv' 
of Medicine, McGill University. Dr. 
Fleming succeeds John F. McIntosh, 
who has returned to his former position 
at the Royal Victoria Hospital. 

Paul Campbell Young, profi^sor of 
psychology, Louisiana Stale Lniversltv', 
is visiting professor of psychology at 
Southern Methodist C'niversity, Dallas, 
Texas, for 1047-48. 

Ray D. Owen, on leave of absence 
from the University of Wisconsin as a 
Gosney Research Fellow at California 
Institute of 'IVchnology, has been ap* 
pointed associate professor biology at 
the latter institulion. 

Roger H. Bray, research soil chemist, 
University of Illinois, addressed the an¬ 
nual banquet meeting of the Univer^vitj’ 
of Kentucky Chapter of Sigma Xi, Ma\^ 
9, on *‘Thc Nature of a Fertile Soil,** 

Frans Verdoorn, managing editor 
of Chronica Bolanka, was apt>ointe{l an 
lionorary stalT meml>er of the Govern- 
menl Botanic Gardens, Buitenzorg, Java, 
at the 130th (ientenary of the Ciarden, 
Ma>^ 18, in recognition of his wartime 
work on behalf of the scientibc institu¬ 
tions of the Netherlands Indies. 

Carsten Steffens, Solvay IVocess 
Company, Syracuse, New York, has been 
appointed director of chemistry and 
chemical engineering, Stanford Research 
Institute. 

Sheldon Clark Reed, Harvard Uni^ 
versity, has been appointed associate 
professor of zoology and director, Charles 
Fremond Dight Institute for the Pro¬ 
motion of Human Genetics, University 
of MinnesoU. 

Roland Wendell Harrison, dean, 
Division of Biological Sciences, Univer* 
bity of Chicago, has been elected a vice- 
president of the University. Dr. Harrison 
succeeds Lawrence A* Kimpton, who 


has resigned to become dean of studeahi 
and professor of phUosophy, Stanford 
University. 

Myrtle CoUler, chairman, Depart¬ 
ment of Mathematics, Immaculate Heart 
College, Los Angeles, California, has re¬ 
tired as professor emeritus. 

Cleveland Norerosa, formerly ad¬ 
ministrative officer and recently executive 
secretary of OSRD, on July 1 became 
assistant director of the American Insti¬ 
tute of Physics, 57 East 55th Street, New 
York City. 

Edward Ross has been appointed asso¬ 
ciate professor in the Dctmrtmcnt of 
Horticulture, Washington State College, 
Pullman, and associate horticulturalist in 
the Agricultural Experiment Station for 
industrial rest^arth in food technology. 

Visitors to U. S. 

Sydney Goldstein, professor of afi- 
pUed mathematics, University of Man¬ 
chester, England, and chairman, Aero¬ 
nautical Res<‘arrh Council, Ministry of 
Supply, will be at Brown University 
during August and will give a series of 
20 lectures on “Dynamics of Compressible 
Fluids.** Dr. Goldstein will also lead a 
seminar on the same subject, 

Lennart Grone, manager, Depart¬ 
ment of Agricultural Machinery, Alnarp 
.‘Vgricullural, Dairy and Horticultural In¬ 
stitute, Akarj), Sweden, is visiting this 
country for six months to discuss farm 
machiner\^ problems with experts in this 
field. Mr. Grone, who has recently l>et»n 
visiting the Iowa State College campus, 
plans to extend his trip to include many 
of the niidwcslern slates. 

F, T, Gerson, Plastics Department, 
Aimex Ltd,, Birmingham, England, is 
visiting the Frederick S. Bacon Labora¬ 
tories, Watertown, Massachusetts, tech¬ 
nical rcprcsenlalives of Aimex in this 
country, to study materials and methi^ds 
used in the U. S. plastics industry. 

Grants and Awards 

Harold L. Temple and Sydney 
Weintraub, I>epartment of Radiology, 
Cornell University' SchcKil of Medicine, 
have been gianted u research fund to sup¬ 
port further studies in the field of radio- 
opaque media. The grant has been es¬ 
tablished by the Schcring Corf>oration, 
Bloomfield and Union, New Jersey. 

Leo 1, Dona^ research manager of the 
Linde Air Products Company, New York, 
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has bead imrded the Jacob F. SchoeiU 
kppf Ifedal of the AmeHcin Chemical 
Society^ Western New York Section ibr 
hlawttlc {ncyroigenJcB,the«3eiioeof very 
low Imperatura. 

fimest H. VolwUer. executive vice- 
piresidenti Abbott Laboratories, is the 
Tcdpient of the 1947 honor scndl award 
of the American Ixistitute of Chemists. 

The 8talin PrUeSt awarded annually 
for outstanding accomfdirimients in the 
arts aztd sciences, have bem received by 
the following sdenrists: N. N. Bogoliin 
bov, professor oi physics, for work in 
atatisrical phyucs published in 1945 and 
1946; Y. I. Fiankel, Leningrad Physical- 
Tsdmical Institute, for research on the 
riieory of the liquid state published in the 
monograph, TVia hindic theory of Hquids\ 
M. A. Pavlov, for his work. The metallurgy 
of east iron\ A. S. Arbusov, professor 
at the Kasan Chiemlcal Institute, for 
research on phosphorus; N. G. Slhlopin, 
professor at the l^v Military Academy, 
for his work in the field of biology; I. P. 
Raaenkov, for discoveries in nutrition 
anddigesticmjandS. P. Obnorriry, director 
of the Russian Language Institute, Acad¬ 
emy of Scienoe, for his published work 
on the history of Russian literature and 
language andent rimes. 

The Chevalier du Mfirite Agricole 
has been conferred by the French Govern- 
meat upon Henry Solon Graves, dean 
emeritus, Yale School of Forestry; Lyle 
Watts, chief, U. S. Forest Service; 
Edward I. Kotok, assistant chief of the 
Service; and Tom Gill, member of the 
Forestry Advisory Committee of the UN 
Food and Agriculture Organization. 

Colleges and Universities 

At recent commencement exercises 

in U. S. colleges and universities, the follow¬ 
ing scientists received honorary degrees: 
John H. Van VIeck, Harvard University, 
the D.Sc. from the University of Wis¬ 
consin; C. B. Huggins, University of 
Chicago, the M.Sc., and A. F. Blakeslee, 
Smith College, the B.Sc. from Yale Uni¬ 
versity; Roger Adams, University of 
Uiinois, the B.Sc. from the University of 
Pennsylvania; Vantievar Bush, Carnegie 
Institution of Washington, Louis S. 
Gates, mining engineer, New York City, 
and Harvey S. Mudd, mining enginocr, 
Beverly Hills, California, the D.Sc. from 
Cdumbia University; \Vr Paul Briggs, 
Pharmaceutical Division, Veterans Ad¬ 
ministration, and Waldcmar Kaempffert, 
the I^ew York Times, the D,Sc. from 
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rile FhiUlddphia Cdlege oi Pharmacy; 
Uoyd A. Ball, Grifilrii Laboratories, 
Chicago, the D.Sc. from Toribegee Znsti- 
tute; Carroll L. Wilsou, Atomic Energy 
Commission, the D.Sc. from Williams 
College; Laurence H. Snyder, Ohio State 
University, the D.Sc. from Rutgers Uni¬ 
versity; Oswald T. Avery, Rockefeller 
Institute for Medical Research, the D.Sc. 
from New York University; Edwin H. 
Land, Polaroid Corporation, Cambridge, 
the D.Sc. from Tufts College; Coluihbus 
O'Donnell Isclin, Woods Oceano- 
gr^hic Institute, the D.Sc. from Bibwn 
University; William A. Hamor, Mellon 
Institute, the D.Sc. from the University 
of LouisWlle; and E. R. Weidkin, Mellon 
Institute, the LL.D. from Washington & 
Jefferson College. 

Tale UnlTeralty baa ^announced the 
inauguratioa of a new couioe to be offered 
in the fall on the Development of the 
Sdenoes, which, according to President 
Seymour, is designed to aid in '*the 
closer int^rarion of the sciences and the 
humanities in the college curriculum and 
to emphasize the contribution of the 
sciences to liberal education." This 
course, which will cover two terms, has 
been developed by a oHnmittee consist¬ 
ing of Joseph S. Fruton, associate pro¬ 
fessor of physioJogicai chemistry; Henry 
Margenau, professor of ph3wcs; Talbot 
H. Waterman, assistant professor of 
zoology; and Edmund W. Sinnott, 
director of the Division of the Sciences. 

Armour Research Foundation, Illi¬ 
nois Institute of Technology, has an¬ 
nounced the following promotions: M. 
H. Heeren, to director, Research Division, 
and executive chairman of the staff; 
Carl Titus, to director, Magnetic Re¬ 
cording Division; K. W. Miller, to assist¬ 
ant director of the Foundation; Horace 
Quinn, to assistant dlrecUrr of research; 
M. E Nelson, to assistant director of 
intemaliunal operations; and £. H. 
Schulz, to chairman, Electrical En^neer- 
ing Research. 

Baylor University CoBege of Medl> 
cine, Houston, Texas, has announced 
rile following faculty appointments: 
Russell ]. Blattner, Washington Uni¬ 
versity School of Medicine, as professor 
and chairman, Department of Pediatrics; 
Warren T. Brown, "Yale Umversity 
School of Medidne, as professor df 
psychiatry and chairman,, 
of Neuro-Fsychiatty; Rusai^C* Bufi^ins, 
University of Georgia Scho^^ Medicine, 
as associate professor of 


A. S. Harrhi, AVkstem 
Bdiool cd MeA4h^ 

at physidogy; F. B. Mottled, Kansu 
SUte Board of Hedtb, u WriOdale 
professor of blDclwmistry; and Dan £. 
Jenkins, University of Mkhlgau 8chod 
of Medicine, u assistant professor of 
medicine. 

The tJnlvefilty of Wlseonain hai 
announced the retirement in June of the 
following faculty members: l^arepce E. 
Allen, assistant professor of mathematics; 
Leon J. Cole, professor of geneticB; 
William O. Richtmacm, professor of 
pharmacognosy; and John R. Roebucki, 
professor of physics. 

Brown Unlverdty has axmounoed the 
promotion of George F. Carrier to asso¬ 
ciate professor of engineering, Graduate' 
Division of Applied Mathematics, ami 
S. Wing Handford to associate professor 
of biology. Leaves of absence for the 
second semester of the academic year 
1947-48 have been granted to George L. 
Church, professor of botany, and Cart 
W. Miller, professor of physics. 

I 

The School of Medicine* Loulrianis 
State Unlverelty* has announced the 
following appointments: James D. Rives, 
formerly clinical professor of surgery, aa 
professor and head, Department of Sur¬ 
gery, succeeding Urban Macs, who has- 
retired as professor emeritus; Robert L. 
Simmons, formerly director of the 
Lauderdale, Missiarippi, Health Unit, 
as associate professor of public health 
and preventive medicine, succeeding 
George W. McCoy, who less retired aa 
professor emeritus; Sidney S. Chipmaa, 
formerly practitioner of pediatrics, Nor¬ 
walk, Connecticut, as associate professor 
of pediatrics; Nelson K. Ordway, Yale 
Univerrity, as assistant professor of 
pediatrics; and Edwin S. l^igy, Tulane 
University School of Medicine, as clinic^ 
assistant professor of medicine. Joseph 
A. Danna and Nardsse F. Thibergc have 
been appointed clinical professm emeri¬ 
tus of surgery and medicine, respectively* 

The University of Puerto Rleo» Rfb< 
Piedras, P. K., has announced that it can 
no longer sponsor the Santiago Primate 
Colony, consisting of approximately 400 
rhesus monkeys (Maeaca mulatto) of 
different ages, located at Cayo^Sahtiago, 
about a mile from the eoatem epaxt of 
Puerto Rico. Equipment Consisu of oa 
adequate living house, twp stenehouses,. 
land and yrater tranig)ortatum faejUties^ 
and water system. No cases of tubercolo- 
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^ ooeurml titcre in the last Mix 
yeers^ Institutloiui interested in acqidring 
the Colony, in whole or in part, or in es^ 
smning its sponsorship are requested to 
oonnnunicate with Dr. Fecund Bueso^ 
Dean, College of Natural Sciences. 

The tTnlver^iy of Nebrnska has 
annoUiiced that the following have been 
promoted to full professors: Marcus D. 
Weldon, Department of Agronomy; Carl 
E. Georgi, Department of Bacteriology; 
Donald A. Keys, Department of Opera¬ 
tive Dentistry; and A. A. X^uebs, Dt^art- 
ment of Mechanical Engineering. 

The University of Pittsburgh has 
announced the following as vittting lec- 
tutm in psychology during the summer 
sesuon; Lewis R. Wolberg, Victor C. 
Raimy, Virginia Axline, Samuel B. Had¬ 
den, Gregoty Eilboorg, and William A. 
Hunt. The lecturers will cooperate in 
offering a sir-week course on Approaches 
to Counseling, Guidance, and Psycho¬ 
therapy for clinical psychologists, psy¬ 
chiatrists, and social workers. 

Industrial Laboratories 

Leeds A. Nortbrup Company has 
announced that £. Burk Estabrook, of 
its sales department, is visiting Sweden 
at the invitation of the Royal Swedish 
Academy of Engineering Sciences and 
the Association of Swedish Technical 
Physicists. On June S Mr. Estabrook 
addressed Swedish engineering societies 
at Stockholm on ^'Automatic Tempera¬ 
ture Control in Industrial Processes.” 

Carl S. Miner, founder and director 
of the Miner Laboratories, Chicago, has 
been elected to the Board of Directors, 
Universal Oil Products Company, Chi¬ 
cago. 

General Electric Company is carry¬ 
ing out a SvSOO,000,000 expansion pro¬ 
gram, designed to meet the increased 
demand for peacetime products. At 
Electronics Park, a $25,000,000 project 
to be located near Syracuse, New York, 
and now nearing completion, the Com¬ 
pany will concentrate on electronics 
engineering, reaeardb and production of 
device in the field. Among other projects 
already in process or contemplated ore a 
$20,000,000 faewy building at Sdwmec- 
tady hi the manufacture of steam tur¬ 
bines and elsctrk generators; an 
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$8/100,000 new Research Laboratory, 
to be completed early in 1948 at T^ 
KnolU, near Sdmectady; i^seration for 
the Atomic Energy CommiBslon of a 
$20,000,000 atomic power laboratory to 
be constructed in the vicinity of the new 
Research Laboratory; and construction 
ol a $5,000,000 plant at Waterford, New 
York, for the manufacture of silicones. 

Elections 

The Society for Amertoan Archae- 
<^gy has elected Fredxtrkk Johnson, An¬ 
dover Academy, president; Earl Morris, 
University of Colorado, first vice-presi¬ 
dent; Isabel Kelly, University of Califoi^ 
nia, second vice-president; and Waldo 
Wedel, U. S. National Museum, aecie- 
taiy. 

The American Acadwmy of Arts and 
Sciences recently elected the following 
Fellows: Howard H. Aiken, Arthur W. 
Allen, George P Baker^ David L. Beld- 
ing, Ruth F. Benedict, Hans A. Betbe, 
Ridiard Burgin, Thomas D. Cabot, Wil¬ 
liam H. Claflin, Jr., Edward U. Condon, 
Paul C. Cross, John R. Dos Paasos, Ar¬ 
nold L. Osell, Sanford B. Hooker, Mil¬ 
dred McA. Horton, Mark DeW. Howe, 
Wilbur K. Jordan, Milton E. Lord, Ralph 
Lowell, Charles W. MacGregor, Lewis 
Mumford, Norman B. Nash, John L» 
O'Brian, William Phillips, Francis M. 
Rackemann, Ivor A. Richards, Frit* J. 
RoethUsberger, James S. Simmons, 
Richard M. Smith, Merrill C. Sosman, 
Clark C. Steyihenson, William F. Twad- 
dell, Shields Warren, and Sumner Welles. 
Foreign Honorary Members elected in¬ 
clude: Paal Berg, Hamilton A. R. Gibb, 
Augustus D. Imms, Joseph Klausner, J?. 
Maheshwari, Edward A. Milne, Alf E. 
Porsild^ Saha, Gregory A. 

Shajn, Godfrey TKomson, George P. 
Thomson, Ivan M. Vinogradoff, and 
Wen-Hao Wong. 

The Pittsburgh Geological Society 
elected the following ofScers at its annual 
business meeting May 16: Shailer S, Phil- 
brick, U. S. Engineers, president; John % 
Galey, Independent Oil and Oaa Opera¬ 
tor, vice-president; David K. Kirk, Gulf 
Research & Development Company, 
secretary; and Charles H. Feldmlller, 
Equitable Gas Company, treasurer. 
CoundikMS elected for two-year terms are: 
L. Guy Huntley, conaulhng geologist; 
Chflton E. Prouty, Uttiv«!nlty of Pitts¬ 


burgh; and F. C. Haubw, The Peoples 
Natural Gas Company. 

The American Society for Pharma¬ 
cology and Experimental Therapeu¬ 
tics. at its Chicago meeting. May 18-22, 
elected the following officers for the com¬ 
ing year: Maurice H. Seevera, University 
of Michigan Medical School, president; 
Carl A. Dragstedt, Northwestern Uni- 
verity Medical School, vice-president; 
H. B. Haag, Medical College of Virginia, 
secretary; K. K. Chen, Lilly Research 
Laboratory, treasurer; and J. C. Krsnu, 
Jr., University of Maryland School of 
Medicine, and Hamilton H. Anderson, 
University of California Medical School, 
councilors. 

The American Institute of Nu¬ 
trition has elected as officers for the com¬ 
ing year: R. M. Bethke, president; E. M. 
Nelson, vice-president; N. R. Ellis, 
treasurer; H. E. Carter, secretary; and 
A. D. Holmes, councUot. 

The Alabama Academy of Sdenoe, 

at its annual meeting in Birmingham, 
May 1-3, elected the following officers 
for the coming year: John Xan, president; 
E. D. Emigh, president-etect; A. T. 
Wager, secretary; R D. Brown, treasurer; 
and E. B. Carmichael, editor of the 
Journal of the Alabama Academy of 
Science. 

Over 100 nieml>ers attended the ses¬ 
sions, and 52 papers were presented, 
J. L, Kasaner, the retiring president 
gave the amiual address at the banquet 
on the topic. ^'Science in a Changing 
World.” 

The American Institute of Elec¬ 
trical Engineers, at its annual meeting 
in Montreal, June 11, elected the follow¬ 
ing officers: Blake D. Hull, Southwestern 
Bell Telephone Company, St. Louis, 
Missouri, president; G. W. Bower, 
Haddoniield, New Jersey, J, H. Berry, 
Norfolk, Virginia, I. M. EllesUd, Omaha, 
Nebraska, D. I Cone, San Francisco, 
California, and D, G. Geiger, Toronto, 
Ontario, vice-presidents; W. L. Everitt, 
Urbana, Illinois, A. C. Monteith, East 
Pittsburgh, Penn&ylvaxiia, and Elgin B. 
Robertson, Dallas, Texas, directors; and 
W. I. SUchter, New York City, treasurer. 

The Louisiana Acadmy df 
SdenceSf at a recent meeting held oh 
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tji« iupiiMatia State Univciatty campaa, 
jilted the foUowin^ officers: Ooorge E. 

Louslana State Univeruty, 
ptesideitt; Percy Viosca, Jr,, Southern 
^okusical Supfiy Company, New Or¬ 
leans, vice-president; H. B. Boudreaux, 
Southwestern Louisiana Institute, secre- 
tary-txeasurer; George Kent, Louisiana 
State University, acting editor; and S. J. 
P. Chilton, Loui^na State University, 
permanent secretary. UivisionaJ chair¬ 
men elected were: Mary Warters, Cen¬ 
tenary College, biological; Lorimer E. 
Story, Louisiana Polytechnic Institute, 
social sciences; John B, Entrikin, Cen¬ 
tenary College, physical sciences; and 
Bert B. Boyd, Northwestern Louisiana 
College, junior academy. 

The Crystallographic Society has 
re|x>rted election of the following officers: 
John W. Gruncr, University of Minne¬ 
sota, president; A. Pabst, University of 
California, who succeeds to president 
in 1W8, vice-president; William Parrish, 
Philips Laboratories, Inc., Irvington-on- 
Hudson, New York, secretary-treasurer 
(1947-49); and Samuel G. Gordon, 
Academy of Natural Sciences of Phila¬ 
delphia, and George I'unncll, Carnegie 
Institution of Washington, councilors. 

The West Virginia Academy of 
Science elected the following oflicers at 
a recent meeting; J, E. Judson, West 
Virginia Wesleyan College, president; 
Nclle Ammons, West Virginia University, 
vice-president; A, H, VanLandingham, 
West Virginia University, treasurer; and 
N. Bayard Green, Marshall College, 
secretary. 

The next meeting of the Academy will 
be held at West Virginia Institute of 
Technology, Montgomery, West Virginia, 
April 30-May I, 1948. 

The Medical Library Association, 

at its 46th annual meeting in Cleveland, 
Ohio, May 27-29, elected the following 
officers: Eileen R. Cunningham, Vander¬ 
bilt University Medical Library, presi¬ 
dent; Janet Doc, New York Academy 
of Medicine Library, vice-president and 
president-dect; Howard Dittrick, Ditt¬ 
rich Museum of Historical Medicine, 
Cleveland, honorary vice-president; Edna 
M. Poole, Academy of Medicine, Toronto, 
Canada, secretary; and Edith Demehl, 
Marquette University School of Medi¬ 
cine, treasurer. 


The 1948 conventkm» about which no 
final decision has ytt been made^ will 
mark the 50th anniversary Of the founding 
of the Association. 

At the 2Sth annual meeting of 
the Virginia Academy of Science 

at the University of Virginia, May 8-10, 
held jointly with the Virginia Junior 
Academy of Science, Arthur Bevan, 
state geologist, and president of the 
Academy, announced the ^<%iner6 of the 
second Virginia Science Talent Search, 
which 'was in charge of an Academy 
committee headed by Alfred L. W'ingo, 
of the State Department of Education. 
Top winners wrre Edward Minter Foley 
of Danville, and Melissa A, Warfield of 
Norfolk. A $50 U. S. Savings Bond was 
presented to each of the 15 winners, 
and $10 to each of the other 27 who 
qualified for final judging. Jo>re Stouta- 
myer of Front Royal and Richard A. 
Waterval of Alexandria were awarded 
memberships in the AAAS, and Audrey 
Moore of Newport New^s, Bernard Brown 
of Norfolk, and Julian A. Scott of liast- 
ville were awarded memberships in the 
Academy for their outstanding work in 
the Junior Academ>'. 

Academy officers elected for the coming 
year are: Jesse W. Beams, University 
of Virginia, president; E. C. L. Miller, 
rc-clectcd aecretarj'-treasurer; Rodney 
C. Berry, Virginia State Department of 
Agriculture, assistant secretarj^; and 
Allan T. Gwathmey, University of Vir¬ 
ginia, Council member. Sidney S. Negus, 
Medical College of Virginia, Richmond, 
was named president-elect to succeed 
Dr. Beams in May 194$. 

Recent Deaths 

Howard Shreve Roberts, 56, physi¬ 
cist at the Geophysical Laboratory, Car¬ 
negie Institution of Washington since 
1917, died January 30 following an 
operation. 

Arnold J. Oelarle, 62, specialist in 
rheumatic diseases, and onetime assist¬ 
ant, Rockefeller Institute for Medical 
Research, died May 9 at Montefiore 
HtwpUal, the Bronx, New York. 

^Uliam Lotchworth Bryant, 76, direc- 
b)r, Roger Williams Park Museum, Provi¬ 
dence, Rhode Island, and honorary curator 
of Fossil Fishes, New' York State Museum, 
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bfiefillnese. 

Edward Clark Btmiar, 72, medicaf 
htstorian and curator of the museum 
collections of the Yak Medical Library, 
died in Stonington, Connecticut, June 17* 

Harry Seitz, 51, professor of chemis¬ 
try, Carnegie Institute of Technology, 
and supervisor of the Manhattan District 
project at the Institute during the war, 
died June 19 at his home in Pittsburgh. 

Wilfred Hudson Osgood, 71, curator 
emeritus of Z()ology, Natural History 
Museum, Chicago, died June 20 in Bill- 
ings Memorial Hosi>ital, Chicago. 

Herbert W. Emerson, 67, formerly 
director, Pasteur Instittite, University 
of Michigan, died June 21 at Hamilton 
General Hospital, Burlington. OnUirio. 

Lorande L. Woodruff, 67, professor of 
protozoology and director, Osborn Zo- 
ological Laboratory, jYale University, 
died June 23, at his home in New Haven. 

Aaron Louis Treadwell, 80, professor 
emeritus of zoolog)’, Vassar College, died 
June 24 at his summer home in Redding, 
Connecticut. 

Michael Joseph Callahan« 57, 

manager of the Fabrics Division, Fabrics 
and Finished Department, Du Pont 
Company, died suddenin Wilmington, 
Delaware, on June 25. 

Make Films for— 

FlUhiInternational Pediatrics Con- 

gresa^ July 14-17, Waldorf-Astoria Hotel, 
New York City. 

Symposium on Sound, July 21-^22, 
Salt Lake Tabernacle, and University of 
Utah. 

The American Mathematical So» 
oiety, First Annual Sympoaiuth in Ap¬ 
plied Mathematics, August 2-4, Brown 
University, Providence, Rhode Island. 


Amocteitt AaaooMlDn ior the 
Advancement of Science^ U4th 
Meetihg, Dcccthbcr Ghi- 

cago, Illinois 
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TECHNICS L PAPERS 


Induction of Mutants in Penicillium notatum 
By Metbyl-bis(/3-cliloroethyI)amine* 

Mark A, Stahmann ^ind J. F. STAUiTKK 

Dtpariments of Biochem'^try and Botany, 
University of Wiscmsin, Madison 

The efficacy of allyl isoLhiocyanate and the sulfur mufttard 
gas, I>itt(^-chloroethy 1)sulfide, in the production of mutants in 
Drosophila mdano^asier has Ijeen reported l)y Auerbach and 
Kobson (/). Gilman and Philips (5) and Gilman {4) have dis¬ 
cussed the micleotoxic action of the /5-chloroethyl sulfides and 
aniines^ Horowitz, Houlahan, Hungate, and Wright (?) have 
reported that bisC^-chiorocthyl)sulfide is effective in producing 
mutants in Neurospora crassa, while Slizynahi {li) has shown 
the production of structural changes in somatic chromosomes 
of D. melaJHogaster by treatment with allyl iaothiocyanatc. The 
chemical production of mutants in Drosophila has recent!)' l>een 
discussed by Auerl>ach, Rotison, and Carr (2)t but detailed 
rc|>orts on the efficiency of the ^"Chlorocthyl amines in produc¬ 
ing mutants have so far not appeared. 

In view’ of the success that has been obtained in the induc¬ 
tion of mutants in PenicUHum by ultraviolet irradiation (J), 
it seemed desirable to investigate the effects of compounds of 
the type mentioned above upon this fungus. We have studied 
the action of the nitrogen mustard, methyi-bia08-chloroethylb 
aminc, in producing morphological mutants in the stable 
strain NRRL-832 of P. notatum. The nitrogen mustards were 
selected, since they are much eaaicr Uj handle in the laixirator)' 
than the sulfur mustards. The tfeatment consists of simply 
suspending the spores in an aqueous solution of the nitrogen 
mustard. By way of comparison we have determined the num¬ 
ber of mutants produced by ex^^using siKires to ultraviolet 
radiation. 

Treatment with the nitrogen mustard^ was carried out by 
adding 10 ml of a susjMjnsion of spores Of P, notaium NRKI.- 
832 amtaining about 130,000 spores/ml to 10 ml. of a freshly 
prefiared solution of methyl-bia(/3-chloroelhyl)amine in afiue- 
OU8 hicarlionate buffered solution. The nitrogen mustard solu¬ 
tion was prepared by adding 0.25 ml of a solution containing 
19.2 mg. (0.10 roM,) of inethyl-bis(d-chloroethyl)amine hydro¬ 
chloride to 9.75 ml of a sterile aqueous solution containing 
270 rog* (3.20 mM) of sodium bicarbonate. As goon as the 

^ I^lbU«ho4 with the approval of the director, Wl«cx>iuun A«riadtur*l 
Expetlmettt Station. Thte work WM aupported by Bnmts from the Schenley 
Reaearch InatUute, JSli WUy aod Company, tederle Ijiboratorie)!, and the 
Otaduato Raaearch Committee. 

^ Siaoe the altroten taustards are very toxic, all treatments were carried 
owt ib a matt-ventilated hood. The operator was protected with rubber 
Slovea and a face iWeM, and pipeitUmr was done with a bwlb pipette All 
iflaMWapo wan decontaminated by placing in a bath containing glycine and 
wdium bicarbonate aohition for 24 hon™. We am indebted to Dr. John 
Hntcheni, Tnaldty tnhoratoty. University of Chlcaao, lor the nitrogen 
miutarl 

aenttN!^ Iitr n, iter 


liberated base dissolved (about 30 seconds) the spore suspen^ 
sion w as added, mixed, and allowed to stand at room temper¬ 
ature (24"^ C.) with occasional shaking. At intervals Uiereafter, 
0.4fVml aliquots wxre withdrawn and added to 100 ml of a 
sterile decontamination solution containing 60 mg. (0.80 mM) 
of glycine and 68 mg. (0.80 mM) of sodium bicarbonate. The 
samples of treated spores and a sample of the untreated spores 
were stored at 4“ C. for 24 hours or longer. The diluting of the 
treating mixture by the glycine-bicarbonate solution effectively 
stops the reaction of the nitrogen mustard w'ith the 5])orcs anu 
decontaminates the mixture by removing the un reacted 
chloroethyl groups through reaction with water or glycine (oj. 
.•Vftcr storage, the spores were plated out in Petri dishes on an 
agar medium containing 6 per cent honey and 1 per cent j>ep- 


TABLK 1 

IimuCTioK or Mutants in Penicilimm noi^tum 
BY METHYI.-BIsO-rHLOll0ETHYl.)AinNK 


Treatment 

Survival 

MutonU 

(min.) 

i 

{%) 

(% of survivors) 

(% of original 
(Bpores) 


hy mcthylM!i^fi~chlorotthyl)amint 


0 

100.0 

0.1 

0.1 

t 

60.1 

0.2 

0.1 

2 

41.3 

1.8 

1 0.7 

4 

.11.5 

8.7 

3.7 

8 

8.9 

19.6 

1.7 

le 

.1.6 

29.5 

i.i 

.13 

2.6 

44.4 

1.1 

By uUrovioltt radiatum 

0 ] 

100.0 

0.1 

0.1 

5 

81.0 

2.2 

1.8 

10 

48.6 

8.9 

4.3 

15 

24.5 

20.0 

4.9 

20 

1.6 

23..1 

0..H 

2S 

1.6 

1.S.4 

0.2 

30 

1.2 

10.0 

0.1 


tone. These cultures were inculcated at room tenqjerature for 
5 days, alter which counts of the total number of colonies and 
of mutants were made. Any colony showing morphological 
characters such as rate of growth, color, degree of sporulation, 
or character of mycelium markedly different from those com¬ 
monly associated with the stable strain NRRI.-832, as evi¬ 
denced by the colonies produced from untreated siiores on the 
same medium, was classed as a mutant. Approximately 1,000 
spores were plated out for each of the first tw^o and 4,000 for the 
temaining samples of the nitrogen mustard treatment; iqsprox- 
imately 1,000 ^res were plated out in the case of each santpie 
of the irradiated spores. The control consisted of 3,509 colonies 
from untreated spores. Of these, only three could be dtmed as 
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low of spontaoeom 
stwhility of the particular 

Tlie reftutU of the treatments are summarieed in Table t. It 
la evident that the nitrogen mustard was relatively toxic to the 
spores and that this lethal action continued throughout the 
period of treatment Furthermore, the data show that this 
nitrogen mustard was very effective in producing morphologi¬ 
cal mutants and that the percentage of mutants based on the 
number of survivors continued to increase throughout the 
duration of the treatment. The percentage of mutants based 
on the original num1>er of spores plated out increased from 0.1 
in the untreated control to 2.7 for the 4-minute treatment. 
This large increase indicates that the nitrogen mustard treat¬ 
ment actually produced these mutants and did not merely 
serve as an agent which preferentially allowed pre-existing 
iiiut,ants to survive. The subsequent decline in the total number 
of mutants also indicates this nonselective action. 

The data obtained on irradiating a comparable spore sus* 
pension with a narrow band of ultraviolet radiation at 2,750 A. 
show that ultravicJet radiation of this wave length exerts a 
considerable toxic action and also induces mutations. However, 
in contrast to the nitrogen mustard treatment, the number of 
mutants Imsed on the percentage of survivors reached a maxi¬ 
mum and then declined. The maximum number of mutants 
produced was somewhat higher than that obtained by the 
nitrogen mustard treatment. 

In so far as could be judged by visual examination of the 
colonies, there is no essential difference between the two treat¬ 
ments as to the types of mutants produced. Ultraviolet-induced 
mutants of NRRLr832 have been carried through repeated 
transfers without evidence of reversion to the original form. 
Representative mutants induced by nitrogen mustard were 
carried through a sewnd transfer and some through successive 
transfers without observation of any change in morphological 
characters. Since the sexual stage of this organism is unknown, 
it is impossil)le to study the inheritance of these induced char¬ 
acters by the usual methods. 

On the basis of the number of spores surviving treatment, it 
appears that the nitrogen mustard can be more effective than 
the ultraviolet radiation of the wave length employed in induc¬ 
ing mutants in this strain of P. noiatum. 

Studies dealing with the action of the nitrogen mustards on 
various races of P. notalmi and P, chrysogenum are i^ing con¬ 
tinued in investigating the variability of these organisms in 
obtaining race.s showing biochemical differences such as 
change<l nutritional requirements and capacity to produce 
penicillin. 
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Sicddble Pffirtnsssl Aadg^as' 


Loins Piuxiaat, J*am I. Btnuuax, snd Obcak A. Rw« ' 

lnsUii4n qf Patkekdy* 
Western Reseroe Unmrsity, Ckodand,0^ 


Leslie and Gardner (S) demonstrated that EaemepMim 
pertussiSf the causative agent of whooping cough, is monotypic 
and, under adverse cultutal conditions, is progressrvety de¬ 
graded from smooth Phase 1 to rough Phase IV strains, the 
latter fdiase being irreversible. The development of improved 
pertufi^ vi^ccines by Sauer (P) and Kendrick (7) followed these 
observations. Subsequent dinicoJ data indicate that prophy¬ 
lactic e£5cacy is closely related to I%ase 1 characters. 

Until recently different pertussal vaccines could be evalu¬ 
ated only on the basts of clinical trial, since no satisfactory 
laboratory test existed. However, Kendrick (2) has now intro¬ 
duced an intracerebral challenge test in mice employing live 
phase I organisms. Jt was shown that immunisation intra- 
pcritoneally with a single dose of 100,000,000-500,000,000 
Phase I organisms protects mice against 100-1,000 fatal intra¬ 
cerebral doses of live H. pertussis. If the assumption is made in 
this teat that a correlation exists Ix^tween mouse antigenicity 
and the prevention of whooping cough in human beings and, 
further, that the test might distinguish quantitatively the 
antigenic power of different pertussal vaccii^ or antigens, it 
should be possible to evaluate antigens, other than Phase 1 
vaedne, for their prophylactic efficacy. 

Accordingly, the present report concerns studies on the 
immunologic evaluation by the Rendrick test of solulile 
pertussal antigens (SA), supplied by Lederle Laboratories. 
The parent materials contain, among other things, detoxified 
thermolabile toxins (7), capsular or surface antigens (5), as 
well as detoziffed somatic antigens (5). Improved methods 
for the preparation of parent SA will be published subsequently 
(S). The behavior of SA in methanob water mixtures (4, d) 
under controlled conditions of pH, ionic strength, and tempera¬ 
ture is also presented. 

The protective dose (PDm) of the various antigens was 
determined by the Kendrick test. Groups of 10 mice each were 
injected mtraperitoncally with 0.5 ml. of varying dilutions of 
SA or Phase I vaccine. After a rest period of 10 days, the mice 
were challenged intracerebrally with 100-1,000 fatal doses of 
Phase I n. pertussis. Control groups of 10 mice were employed 
to verify the adequacy of the cliAUenge dose, llie Standard 
Reed-Muench calculations were employed to determine the 
PDjo of the various antigens. 

Nitrogen was determined in duplicate by the miao-Kjeldahl 
method of Pregl. Hydrogen-ion determinations were made on 
the ^ass electrode. Adjustment of the pH of SA for the fmo 
tion&tion with methanol was made with an acetate buffer [4) 
for hydrogen-ion concentrations less than pH 4.6, with acetic 
add for pH 4.1, and with HCI for those greater iban pH 4.1. 

One volume of SA is chilled to r C. and adjusted to the 
desired pH with ice-cold buffer or odd and immediately tnu^ 
ferred to —5* C. boUi. To this mixture the calciitated nmohnt 
of xpethonol (measured at —5® C. and then chilled to -2(r C.) 

V Aided by s srsnt from Uderbt UborskoriM XHvidoai Aateriwa 
Cywainld Cdmpuw. Thiuk« ace dus to Frances t. dappaad Oomtkr 
Novotiw for thrir aid lb ccmducUiut ike anti|ialdty UsU. 



h wiibfthffngi cm being taken to nuuntaln the 

tmpeTttttre mt *-5** C, Ibe mixtore ia allowed to stand at 
C; tbe iMOcipitate is removed in a tehigerated centrifuge 
At -^5^ C* and is freed of as much of the supernatant as pos¬ 
sible by draittage. The precipitate is dissolved to 1/10 the 
original SA vdtnne with ioe<oki M/15 phosphate buffer of 
pH lA and clarified by centrifugation at 4,000 r. p. m. for 15 
minutes at 0^ C. The purified SA samples were znaintained at 
^JO* C* until assayed. 

Table 1 summariacs the results obtained with SA fractions 
separated between pH 2.0 and 7.0 in 40 per cent methanol at 


TABLE 1 


Condi tione 

Mg.NV 

ml. 

i 

PBh (ml.) 

PDmV 
mg. N 

PDm 

yield (%)t 

pH 

Methanol 

(%) ; 

2.0 

40 

0.31 

0.6 

5 

3 

3.1 

40 

0.47 

0.06 

35 

27 

4.1 

40 

0.45 

0.017 

131 

94 

4.6 

40 

0.36 

0.025 

111 

64 

5.1 

40 

0.30 

0.042 

79 

38 

6.0 

40 

1 0.21 

0.041 

116 

39 

7.0 

40 

0.17 

0.10 

59 

16 

4.1 

25 

0.33 

0.16 

18 

10 

4.1 

10 

0.27 

0.11 

34 

15 

Parent ontlgcne 

4.55 

0.16 

1.4 

- 


* Teu time* the concentration of parent antigena. 
^ Total PDit precipitated ^ 

TobaJ PDu in parent antigena 


—5*C. These data indicate that the substances responsible 
for the protection of mice against ff. pertussis are quantita¬ 
tively precipitated (within the limits of accuracy of the test) at 
pH 4.1 in 40 |K!r cent methanol. Hydrogen-ion concentrations 
greater than pH 4.1 lead to an increased solubility of protective 
substances; those less than pH 4.1 also result in a progressive 


TABLE 2 


Antigen 

PDw (ml.) 

Nq, of PhttBC 
I or^lsms/ 

(billions) 

Purified SA, alom precipitated. | 

Purified SA, alum prccl|>itat*d + 5,000,000,- ^ 

0.004 

- 

OOO Phoec I Vaccine*. 

0,0020 

0.013 

Purified fiuid SA. 

0.017 

— 

>0^,«0a;0(»/inl. Pha<e I Vacebe*. 

0.015 

O.ISO 


• Led^le A 3074-21. 


loss of antigen into the supernatant fluid. On a nitrogen basis, 
the PPk of the fraction B^>aFated at pH 4.1 has been purified 
about 95-lold dver parent antigens. Further fractionation of 
this fraction has resulted in products of over 200-foki 
purity 

^ In other experimaota it was noted that methanol conoentra-* 
tiohs under 40 per cent lesultod in the incomplete predpitataon 
of the anrigeidc factors. These experiments, as weU as others to 
be xepmed later, suggest that two or more soluble antigens 
are the full protection of mice against B, per- 

Tbs aboye resulu have been duplicated with dififereut 
loti of patent M varying in PPio lram 0X19 to 0.29 ml. 


Table 2 summarbes the results of a compmri'TOStudy of the 
antigenic potencies of concentrated SA htu^tions aepamted at 
pH 4.1 in both the fiuid and alum-precipftated state and of 
Phase 1 vAcdhe. The alum-predpitated sample Is over 3 times 
more antigenic than the plain bacterial vacctne. The anti* 
genidty of a mature of alum-predifitated SA and 5,000,000,- 
000 Phase I organisms was 5 times as great as that of the 
vaccine. Concentrated fiuid SA compares favorably with a 
10,000,000,000 Phase I vaedne. 
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Some Effects of Ultraviolet Light on 2,4>D 
and Related Compounds^ 

Merle G. Payne and Jess L. Fults’ 

Departments of Chemistry and Botany and Plant Patheiogy^ 
Colorado A^ricuUural Experiment SlaHont Fort CoUins 

Studies of the action of ultraviolet light on plant growth- 
regulating compounds have been limited. In 1938 Gilman, in 
studying the effect of ultraviolet light on unsaturated com¬ 
pounds (J), reported that ultraviolet light changed trans- 
cinnamic add to a mixture of ds-cinnamic, tnudllic and 
truxinic acids. A year later, Zimmerman and Hitchcock (5) 
showed that the relatively inactive trans-cinnamic add could 
be changed to the active ds-dnnamic add by ultraviolet light 
Other workers have noted the effect of light on naturally occur¬ 
ring growth substances. It was shown by du Buy in 193J (2) 
that w^hite light (not specified) plus heat decreased the growth 
substance supply in the Avena coleoptile. The work of Boysen 
(I) suggested that auxin-a is inactivated, at least in part, by 
white light but that heteroauxin (indole-3-aoetic add) is not 

The objective of the study reported here was to determine 
the effect of uittaviolct light on 2,4-D, the sodium, ammonium, 
and triethanolamine salts, and the methyl, ethyl, and but^ 
esters. Also included were studies on 2-methyi-4-chloFophen- 
oxyacetic add. These compounds were selected because they 
were the active ingredients in most the hormone-tike herhi- 
ddes available during 1945-46. The results of such a study 
should asdst in the interpretation of comparative field tests 
when these compounds are used as weed killers. 

The chemicals used in this study came from several sourtea. 
The 2,4-D (mup., 139**C0 was prepared in the laboratory of 
the Chemistry ^tion, Cdoriido Agricultural Experiment 

1 PybUshel with th« approval of the director, Colorado AgrlcutturAl 
pSfime&t gUtioa, as Scientific Series Paper No. 240. 

■ Tlia oathon gratefully acknowlodge the guidance of Andrew Daiik, 
prvfoMor of matbematka, in the autktical onalyaee of the data, the tech¬ 
nical ««d 9 tanoe of Mn. Nellie Londblpm, and the labomtoiy aa«l|UM of 
lit*. Patricia WUeon and MUa ICodelene Worlity. 
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Station^ This vras di^raed id Corl’towia 1500^ The ammonium 
sdit of 2^4-D was obtained from the Du Pont Semesan Com¬ 
pany* The monohydrated form of the sodium salt was obtained 
from the J. T. Baker Company* The 2,4-D dispersed in tri¬ 
ethanolamine was made in this la1>oratory by dispersing puri¬ 
fied 2,4-D in 10 times its weight of triethanolamine* The 
methyl eater used was the Dow Chemical Company product 
called Dow-G-652 and contained 22.75 per cent of the ester. 
The ethyl ester was the 1945 product (Formula No. 2) of the 
Sherwin Williams Company. This contained 75 per cent of the 
ester. The butyl ester was the Sherwin Williams Company 
1946 product (“Weed no-more 40”)i which contained 40 per 
cent by weight of the ester. The compound 2-methyl-4rchloro* 
phenoxyacetic acid was the 1946 Du Pont Chemical Company 
product called “Methoxone,” which contained 85 per cent of 
the active ingredient. 


T 



II I 2 I 3 

I T, I 

Fio. 1. Pca-slem growth-curvature f laiiiseji: 0 « zero inward curvature, 
typical of distilled water; 1 “ slight inward curvature; 2 * tips parallel to 
and inward curvature oUS"; 3,4,5, G “ average inward curvatures between 
45'* and 90“, between W* and 135”, between 135® and ISO®, and greater than 
180®, respectively. 

Samples of all chemicals were treated by placing them in 
sterilized Petri dishes and irradiating for a 12-hour period. The 
layer of material in each case was ai.)proximately 2 mm. thick. 
At hourly intervals each dish was stirred, shaken, and leveled. 
Two sources of light were employed: a GE Mazda mercury-arc 
lamp, type A-H4, with a lOO-watt capacity, used without a 
filter, and the same type lamp of 250-watt capacity, used with a 
black light filter. The two standard filters used were Nos. 5860 
(51) and 5970 (41). Separate series of each chemk^al were 
treated with each filter. Transmission measurements of the 
filters were made in the Physics Department, Colorado Agri¬ 
cultural'Experiment Station. It was found that the range of 
No. 5860 (51) was between 3,407 and 3,888 A., with a peak at 
3,600 A,; that of Nd, 5970 (41), between 3,306 and 4,000 A*, 
with a peak at 3,700 A. and a small amount of transmissiem in 
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the red between j 6,800 and 7,500 A. Transmiagion m the ultra¬ 
violet for No. 5860 (Si) was 35 per cent and for No. 5970 (41), 
45 per cent. 

Among the numerous biological tests for measuring the 
growth-regulating properties of organic chemicals are those in¬ 
volving measurements of root-growth inhibition, epinastic 



Kir.. 2. PeU'Stem growth reac.tifin curves ol 2..1-1) anO of ihc same com 
imund treated with ultraviolet light (,3,4()7-3,HHKA.V 

response, and growth curvatures of the oat coleoptile and of the 
split stem-tips of peas. Wentzs pea test (4) was selected for 
this study l)ecausc it provided an adequate niimber of observa¬ 
tions for statistical study and because of the ease of obtaining 
uniform plants. 

For each compound, four fKja tests (one for cjich light treat¬ 
ment and control) with 13 concentrations were used, and ID 
pea. stems were employed in each concentration. Each com- 
fjound was irradiated according to the three treatments 
described above. 



Fig. .3, Criteria of t^ignificance of tite tcrowth-curvature differences of 
data ahowninFig, 2. 

All solutions were made on a molar l^asia, such that the 
weakest concentration (No. 1) corresponded to .000029 M and 
the strongest (No. 13) to .122000 M. The highest concentration 
was made by direct weighing and making up to volume; all 
Others, by diluting in such a manner that each succeeding 
dilution was one-half the concentration of the preceding one. 
This particular series of concentrations was selected because of 
the relationship to the sodium salt of 2,4-D expressed in parts 
per ndllion, fconcentration No. 1 correspond to 8 ppm and 
No. 13 to 31,942 ppm. 

SCIBNCB, J^U, t947 













The growth curvature of each pea stem was doasiikd 
according to the system indicated in Ftg. 1, 

In studying the growth curvature results for each com¬ 
pound, variance analyses were made for each treatment with 
its control (chemical without light treatment), in order to 


It is recognised that, with the exception of 2,4-D, pure 
compounds were not used in this investigation. Possibly 
purihed salts and esters might give different reactions than the 
impure commercial mixtures used. Had this work been done 
hrst on the purihed compounds, the question of its action on 


TABLE 1 



Tht letter 1 indicates inferiority ot thr irnidmU’d chemical; the letter S, superiority. A single asterisk indicate# siiinilicaiice at llu* .05 level; a douhl * 
asterisk, at the .01 level. 


eliminate error due to treatments and within treatments. Then 
the criterion of significance of difierentc, or d-\alue, l)etwccn 
means of each pair (treated chemical and untreated) was found. 
To facilitate the reading of these differences, graphs were made 
of those between the two means nl each concentration, and the 
criteria, or ddines, ^^'c^e drawn at the .05 and ,01 levels. This 
procedure is illustrated by the iJca reaction curves for 2,4D 
and for the same compound treated with ultraviolet light 
(filter 51) Figs. 2 and 3. A similar procedure was used to study 
the effect of ultraviolet light on all other compounds investi' 
gated. Results and their idgniticauce are sujumarized in 
TaWc 1. 

llie trend of these results indicates that ultraviolet light of 
the range and intensity deacriberJ, when transmitted by filter 
51, con be used to activate 2,4-D, the sodium salt, the butyl 
ester, and 2-methyJ-4“chlorophcnoxyacetic add. Comparative 
tests of the herbicidal effects of these chemicals activated with 
ultraviolet light and those of untreated chemicals are suggested. 

Bcmnn, July U, 1W7 


commercially available herbicides would still have been un¬ 
answered, and this was the question of immediate importance. 

The results further suggest a possible explanation of the 
variable results Secured from uniform trials of 2,4-D and 
similar comi^unds at different times and places. Since the 
amount of ultraviolet light reaching the earth varies with 
change in atmospheric conditions^ altitude, and season of the 
year, the herbicidal effects might be expected to vary accord¬ 
ingly. Field tests designed to settle this question are suggested. 
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Utilliation of Vitamin A in 
Witter Emulsion 

G. R. HAtnntK, Jacob Buxy, and Fbank Hakdv 

DeparimeHl of Poultry Husbandry, 
Th$ Unmrsity of BriUsh Columbia, 
VoMCOUVor, Canada 

Hie utilisation of vitamin A u to a large degree dependent 
upon the quality of its carrier oil, in which it is dissolved (J). 
The utfliaation of vitamin A in vegetable oil and in water, 
was studied during an investigation of the effect of 
peroKideB on vitamin A absorption in chicks. 

The vitamin A was derived from two different gray fish- 
liver oils of iMtnilar potency. Oil HI 1 was freshly pr^iared, while 


TABLE l 

PaVSlCOCHKKlCAL CHASACTUtftncS OV TBK TWO OtAV FlSR-LlVSS OXLS 



on f 1 

OU S2 

ViUmio A estinuu At 325 M (unwpo&lfiable)... 

8.330 

8.271 

*•**0 ® 1cm .335 

fl 

0.236 

0.330 


.. « .22 

325 

If 

0.347 

0.446 


.. .. £0 

IS 

41 

0.656 

0.728 
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oil fit 2 bad undergone considerable oxidation during long 
storage. The characteristics of the oils (2) are collected in 
Table 1. 

Each of the oils was diluted with refined sunflower seed oil 
(peroidde value, 2.75; 0.3 per cent) and with water to 

potencies of both 50 and 150 units/cc., based on the vitamin 
estimate on the unsaponifiable fraction. The water emulsions 
were prepared by using 1 per cent ‘^methoccr* (400 centipoise) 
as the emulsifying agent. The oils and water for the prepara¬ 
tions were deaerated, saturated with nitrogen, and stabilized 
with 0.05 per cent mixed tocopherols and 0.1 per cent soybean 
lecithin. In addition, the water phase of the emulsions was 
stabilized with 0.05 per cent gallic acid. Oils and water emub 
sLons were stored in a cool place until ready for use. The emul¬ 
sions were thoroughly ^ken before use to ensure uniformity. 

To determine the efficacy of Uie vitamin A in the carriers 
a biological assay was carried out with chicks, using essentially 
the technique described by Biely and Chalmers (/). Nine 
groups of 15 New Hamp^ire pullet chicks were standardized 
by wel^t at 7 days and then fed the vitamin A solutions by 
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pipette (Jier os) every other day. Four d these groups vrere fed 
at the rate of 25 units/dayt four others received 75 units/^By, 
and the rtttnaining one was k^t os a negative control (Table 2). 
The fbicVff wHch were fed the water emulsions of vitamin A 
were given 1 cc. of sunflower seed oil, one day after vitamia A 
feeding, to equalize the fat intake in the different groups. 
The chicks were weighed once a week for 7 weeks, and a reot^ 
of mortality and autopsy Andiags was kept. Table 2 shows the 
results of the experiment. 

It will be seen from Table 2 that all groups of chicks receiv¬ 
ing the vitamin A in the form of a water emulsion grew at 
a markedly greater rate than those fed vitamin A in oil. 
Since the basal diet appeared to supply all the necessary nu¬ 
trients (including the vitamins) in adequate amounts with the 
exc^tioti of vitamin A, it would appear that the critical factor 

TABLE 2 
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• Fad 1 cc. every second day in all caws. 


in these studies was the kind of earner in which the vitamia A 
was supplied. Experimental data obtained in this laboratory 
(4) show also that a watery emulsion of vitamin A, when mixed 
in feed, produced slightly better growth in chicks over a period 
of 7 weeks than a feeding oil which had herring oil as a carrier. 

Examination of the data also shows that fresh gray fish-liver 
oil, whether fed in oil or as water emulsion, resulted in some¬ 
what greeter growth than oxidized gray fish-liver oil. 

" The above experiment is being repeated on a larger scale 
in order to obtain sufficient data to determine statistically the 
extent of the differences between the two vitamin A terriers. 
The preliminary findings reported here show that the use 
of water emuirions of vitamin A can be of theoretical 
and practical Unportahee in the Ifiological assay of vita^ 
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Natatal Formation of Petroleum*Ulc« 
Hydrocarbons Prom “Oil Shales'* 

W. M. Felts 

PMUips PeirdUunt Cimpanyt 
BartlesvUU^ Oklahoma 

In numy localities throughout the area of the exposed 
lacustrine Green Kiver fades of the continental Eocene of 
Colorado, Utah, and Wyoming are exposures of porous and 
permeable rocks containing a viscous liquid hydrocarbon. 
This material, soluble in CSi, CCU, ether, and petroleum 
solvents, has apparently been produced naturally from the 
enveloping *^oU shales.*’ 

The best of these porous and permeable beds are several 
thin, 2 inch to 14 inch layers of volcanic ash (7), now largely 
altered to crystalline analdte and chalcedonic silica. Several 
of these layers are regionally persistent, but locally there are 
present from IS to 56 additional such ash layers ranging from 
1/52 inch to 20 inches in thickness. These are intercalated with 
the organic marlstones or ** oil shales” of the Green River beds. 
Some of these beds, ranging in porosity from 15 to 20 per cent 
and having a permeability of from 7 to about 50 milJidarcys, 
ore enveloped by beds of rich organic marlstone. Standard 
porosity and permeability tests made on san^les of this rich 
marlstone give results approaching scro, but there is enough 
permeability along the bedding planes of the material in 
place for sodium carbemate efflorescence to form on a fresh 
surface in a month’s time. 

In areas where there has been no appredable tectonic activ¬ 
ity, these beds of altered volcanic ash are commonly free from 
all traces of either (1) petrdeum'like liquid hydrocarbons 
soluble in the usual solvents or (2) pyrobitummous material 
such as is contained in the ^^oil shales.” 

However, in local areas of rather moderate folding, such as is 
encountered near the Grand Hogback in Colorado or along 
Evacuation Cre^ in Utah, and in some areas of more gentle 
dips, some of the less stable, yellowish, amorphous kerogen 
of the ^^oil shales” adjacent to these porous analdtic layers 
has been transformed to a dark brown, waxy, semifluid hydro¬ 
carbon. This material fills the pore spaces of the analdtic beds 
and also the joint cracks of the enveloping ”oil shales.” 

HiiB hydrtkcaxbon is identical with the heavier cuts of shale 
oils produced item the Green River ’'oil shales” by usual re¬ 
torting mediod^* This m^y be an intermediate step in the pro- 
duction of gfisOnite by in^>iieatian of such hydrocarbons pro¬ 
duced by natural (geothermal?) craddng of the pyroHtumens 


pment in the organic marlstone of the Gram River lake beda. 
A substance identical to gilsanite can be produced in the 
Uboratoiy from ’’oils” of the type described above* 

Tlxe a^ve occurrences are offered as field evidence of the 
existence of such natural ’’cracking” of pyrobitumenB into a 
liquid hydrocarbon superficially resembling senne types of 
petroleum. 

Reference 

1. BBAOtsv.W. H. Origin and microfoMilft of the oil shsU of Cobtado sad 
Vuh. 0. 8. Gtoiogiosl Survey, Prof. Paper 16S, 1931. 

Pluma Accelerator Factor and Purified 
Prothrombin Activatioa^ 

Arnold G. Ware, M. Mason Guest, and 
Walter H. Seeoerb 

DepartmoiU cf Physiology^ 
Wayne Umtfersiiyt DelroU^ Michigan 

Recently attention was focused on the presence of a sub¬ 
stance in plasma which accelerates the activation of prothrom¬ 
bin (i, 6). Partial purification of this factor has made available 
a product useful for the study of prothrombin activation (d). 
The newly-recognized factor is a plasma globulin which we 
refer to as Ac-globulin. 

We mentioned in 1958 that partially purified prothromhin 
is slowly converted to thrombin in the presence of optimum 
amounts of calcium and thromboplastin (4). Such slow activa¬ 
tion is illustrated by curve A of Fig. 1. When a small amount of 



Flo. 1. Activfttion of purified prothrombin with optinmin amount 
of tbrombopUatiD and calcium. Only Ac-globulin concentmtlon was 
vorkd. 


Ac-globulin (Y concentration) is first added to the prothrom¬ 
bin, the activation rate of the latter is increased, as shown by 
curve B. With 2Y, lOY, and 40Y concentration of Ac-globulin 
the activation rate is further increased, as illustrated by curvet 
C, D, and E, respectively. Finally, with 90Y concentxatiaa of 
accelerator the activation rate is virtually equal to that of 
native plasma prothrombin itself (curve F). Heretofore it 
seemed likely that slow activation of purified prothrombin was 
the result of damage done to the fr^le molecule during the 
purificatitm procedures. This work shows, however, that it is 
necessary only to supply Ac-globulin in order to activate 

> Ald«d by a grast from the NatkaAl hwtitute of Health, 
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pur^ttd protfarombiQ in the same maimer aa prothrombin not 
handled by various laboratory manipulations. 

The curves of f^g. 1 also show that the qmiUUy of thrombin 
obtained frenn purified prothrombin is increased by addition 
of the plasma factor. As the Ac-giobulin concentration is in- 
creased^ the following changes occur: firsts both the rate of 
activation of the prothmmbin and the thrombin yield increase; 
next, the activation rate shows the predominant increase, but 
thrombin yield still improves; finally, only activation rate 
inczeasesi but there is no longer a significant increase in throm¬ 
bin yield. This sequence of events is the pattern obtained when 
chan|;es in pH, calcium concentration, NaCl concentration, 
and other variables arc made to interfere with the optimum 
interaction of prothrombin and thromboplastin (2). Whenever 
activation rate is appreciably reduced, the eventual yield of 
thrombin is also reduced. .Presumably this is due to the fact 
that side reactions have lime to produce tiieir cficct. It has 
been shown, for example, that partial activation of purified 
prothrombin yields a substance, verj* likely thn>mbin. capable 
of destroying prothrombin (i). 

Through ex|jcrimentaJ approaches of this kind il has )>een 
possible to obtain a preliminarj^ ciuantitative conception of 
Ac-globulin concentration and its function. Normal plasma 
contains the factor in genenjus (tuantity. Wc must, however, 


simultaneously consider prothrombin ebneentmtion. The 
current viewpoint is that a bleeding tendency develops when 
this drops below tO per cent of normal. It is now apparent that 
this tendency can be accentuated by a low Ac*globulin con¬ 
centration. On the other hand, a high concentration of Ac- 
globulin can compensate for a low prothreanbin concentration 
by forcing rapid production of thrombin and, therefore, quick 
clotting of blood. 

The prothrombin used in this work was prepared by 
(NH 4 )aSO* fractionation, as described previously (5). It po»- 
»esse<l a maximum specific activity of 25,0()0 units/mg, ty¬ 
rosine. The Ac-glol)uUn was also purified by methods pre- 
viousiy^escribed (6), Prothrombin activity was measured by 
the two-stage method. 
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IN THE LABORATORY 


Use of Polyvinyl Alcohol' to Preserve Fecal 
Smears for Subsequent Staining 

Morris Goldman 

Laboratory Division^ Commtmicahk Disease CefUerj 
U. S. Public Health Service^ Atlanta^ Gcorfsia 

Fecal samples are often sent for diagnosis to distant labora- 
torie.s, either preserved with formalin or phenol or in an un¬ 
preserved condition. These procedures are adequate for the 
subsequent identification of any protozoan cysts and helminth 
forms present, but protozoan trophozoites are almost always 
destroyed or rendered unrecognizable. 

This note describes a method which makes it possible to 
submit tro|ihozoitc material in fixed smears on slides, to be 
stained and examined when received at the diagnostic labora¬ 
tory. A fixative is emliodied in water-soluble polyvinyl alcohol, 
which then serves the dual puniose of fixing the fecal smear and 
forming a temporar) mount during shipment. 

ITie mounting medium is prepared by dissolving, in a water 
bath, 20 grams of powdered FJvanol in tlie following solution: 
saturated aqueous solution of mercuric chloride, 130 cc.; 95 

iThe product u»d hy uR U Bpedfiod rs "Elvanol 90-25*' (formerly 
"polyvinyl ilcohol, Grade RH-549-A, Type B, medium vlicosity"), ob- 
tdioabU from the E. 1. du Pont de Nemours & Company, Electrochemicah 
Department, Niagara Falls, New York. 
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per cent alcohol, 60 cc.; glacial acetic acid, 50 cc.; and plienol, 
50 cc. 

preparation of smear for shipment. A thin fecal smear is 
prepared-on a clean slide in the usual manner. The smear 
should not Ihj {jcrmittcd to dry. It is then covered with a 
generous amount of the Elvanol solution, using a medicine 
dropper, and a cover slip applied as in ordinary mounting. 
In from 2 to 4 hours, dciwnding upon the quantity of solution 
used and the room temperature, the slide will be dry enough 
for mailing in any container in which the smears \till not be 
subject to pressure. 

Removal of mounting medium prior to stainini^. The slide is 
soaked in a 5 per cent aqueous solution of glacial acetic add 
at 6(f“70® C, until all of the Elvanol film has I>een dissolved 
from the smear and the cover slip drops off. This usually takes 
about 15 minutes. The slide is then rinsed in tap water for 3 
minutes and stained in the usual manner with mm-alum 
hematoxylin. Most organisms will stain as they do following 
ordinary fixation, except for a tendency to nxjuire longer 
destaining in the differentiating solution. 

^ Preliminary experiments show that protoooan cysts and 
trophozoites as well as helminth eggs are well preserved by 
this method. Fecal smears prepared in this maimer may be 
submitted to the laboratory with a reasonable assumnee that 
the intestinal parasites present will be recognisable foUowmg 
staining with iron-alum hematoxylin. 





.Elimination of the False Positive Reaaion 
With Human Sera in Complement 
Fixation Tests^ 


Gordon C. Brown 

Department aj Sakool of Public Heattfii 

UniversUy of Michigan, Ann Arbor 

In a lecent paper DeBoer and Cox (5) reported that com* 
piement fixation tests for the diagnosis of eastern and western 
equine encephalomyelitis employing infected chick embr>'’o 
antigens as descril>ed by the author (7) or the mouse brain 
antigens of Casals (^) were not truly sjjecific in that these 
tissues fixed complement with known positive human 8>']^hilitic 
sera. Tills phenomenon had l^cen descril)ed previously by 
Wertman, who used normal yolk sacs or chick embryos (7). 
DeBoer and Cox describcfl a procedure for extraction of the 
antigens in the lyophtlixcrl state with lienxcne, toluene, or 
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dichlorcthylene, which eliminated the so-called false ixisitivc 
reactions. Twenty-two individual and 14 iwols of syphilitic 
sera were tested. The authors failed to mention the tempera¬ 
ture ot inactivation for these human sera, meicly referring 
to the method of Kolmer and Boemer (f5) for the technique of 
the complement fixation test in which 55® C. for 20-30 minutes 
is recommended. 

Casals (2, 3, 4), using infected mouse l)rain antigens, has 
repeatedly stressed the importance of different terai>entlures of 
inactivation according to the s]:>ecies of scrum under test and 
recommends 60* C. for 20 minutes witli human sera. In 
this laboratory', complement fixation tests employing irradiated 
antigens derived from infected chick embryos have proved 
satisfactory in the detection of antilwiies for eastern and 
western equine encephalomyelitis viruses provided the sera 
are properly inactivated. Although temperatures of 55® or 
56* Cv are acceptable for some animal sera, they are definitely 
unsatlslactory for human sera. In a series of tests with 34 
human sera obtained from the syphilis clinic, false positive 
reactions were obtained in titers ranging from 1/16 to 1/256 
when the sera had been fnactiVated at 56* C. for 30 minutes. 

* Aided by sgrsnt from th«Kftt}nnsl FotindstUwi ftir Infantile Paralyria. 
Ihc, 


When these same sera were treated at 60* C. for 15 minutes, 
21, or 61 per cent, were completely negative, and the titers 
of the remainder were reduced from 16- to 64-fold. On the other 
hand, sera containing antibodies for eastern or western equine 
encet>halomyeJitis viruses either retained thdr original titcra 
or dropped only 2-fold or 4-fold after being inactivated at 
60* C. Table 1 presents these results. Obviously, the vast differ¬ 
ence in the capacity of specific sera to resist this higher tem¬ 
perature of inactivation provides a qualitative diagnostic 
criterion. This remarkable difference of only 4* C. is best 
illustrated by the following example: A pool of positive 
syphilitic human sera heated at 56* C. gave a false poative 
reaction with the chick embryo antigen to a titer of 1/64 after 
as long as 120 minutes at that temperature. When this identical 
pool was subjected to a temperature of 60* C., the titer was 
reduced to 1/16 after 5 minutes, 1/8 at 10 minutes, and was 
completely negative after 15 minutes inactivation. 

The simple expedient of inactivating human sera at 60* C. 
for 15 minutes instead of 56* C. for 30 minutes, when used for 
complement fixation tests with antigens derived from chick 
embryos, makes unnecessary the elaborate techniques sug¬ 
gested by DeBoer and Cox for purifying virus antigens. 
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Apparatus for Continuous Yeast Culture 

John G. B. Casiok 

Enology Laboratory, Division of VUietdture, 
Vnimsity of California, Davis 

T. J.B.Stier 

Department of Physiology, Indiana University, BloontingUm 

A simple batch type of continuous culture apparatus which 
provkies a daily scries of freshly grown yeast cultures for eji* 
pmmental use was developed and used during studies on yeast 
metabolism (7, 9), This apparatus is useful in reducing to a 
minimum daily, time-consuming culture manipulations. A 
rubber stopper-glass tubing joint permits the rapid and aseptic 
withdrawal of fiart of all of the culture and assures its con¬ 
tinuation by immediate rehcwal and automatic reinoculation 
of the medium. 

The apparatus is inexpensive and easily constructed, from 
glassware and supplies available in most laboratories, to suit 
various capacity recjuiremaits. It is easily dismounted, cleaned, 
resteriliaed, and returned to operation, and is adaptable to 
various types and ^pes of culture vessels. 

The apparatus should prove useful in the continuous serial 
batch cultivation of any aerobic organism capable of tnulti-^ 
plying when suspended in a liquid medium. .Agitation of die 
stispennon sufficient to distribute nutrients and oxygen and 
remove metabdlicVnd-products is considered important td hi^ 
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yield U, Whikair*flow ft^tationalone does not always 
eaftSbISih optimum aeiation conditione in tfais type of culture, 
additkm of vfgoiouB mecbankal agitation tends to do so (/, 3), 
Ihire ogyfsen dow alone, however, would result in condithms 
more neatly equivalent to those existing at the surface of an 
agar plate {7, 8). The apparatus described here fulfills such 



requirem^ts at an intermediate aeration level In a simple 
form. It avoids the disadvantage in methods of the type dc- 
aedbed by Moor (d) and Klem in which cells ore permitted 
to sediinent in a thick layer, and it is simpler and less expensive 
foramalbscale cultures than the mechanically agitated appara¬ 
tus described by Feustel and Humfeld (J). Other simple cul¬ 
ture vessels which provide extensive aeration agitation are 
described by Magoon and Brunstetter (J) and Stfer and 
Stannard (JO). 

Hg. 1 shows a diagram of the apparatus set up with an 
ordinary boiling fiask as the culture vessel, llie parts required 
for one unit are one culture vessel, glass Y- or T-connections, 
a glass powder funnel, a supply of filter flasks fitted with one- 
hole rubber stoppers, spring-type pinchcocks, glass tubing, and 
rubber stoppers and tubing of suitable type and size. 

In preparing the apparatus the parts may conveni«itly be 
handled as three separate units, lire openings of the vessels 
and the intravessel tubing are covered with heavy paper. 
Several filtor flasks, 10, each containing a predetermined 
amount of medium and equipped with a rubber stopper, 9, 
glass tube, n, and a cotton idr ^ter in or attached to side tube 

12, are covered with paper caps. The three units ate then auto¬ 
claved. 

A series of cultures is begun by assembling the units with 
ordinary aseptic ptecautions. The medium in one filter flask is 
inoculated. The paper cop is removed from the powder funnel, 

13, and the free eud of tube 8 is inserted halfmy into the rub¬ 

ber stopper to ooiftact tube 11. This is the nd)ber stopper-^ass 
tubing mentioned above. The |oint baaptoven stalfle with 


a Iricdon flt andmay be in^roved 1^ cemmting tube It 
Into the etopper with a Uter pr^ratm 

Connect^ to a source of washed and tnofstened air or ooy- 
gen is made through side tube 12. Slight gas pressure foreea 
the inoculated medium through the aerarionHalphon tubes, 8, 
7, 2, into the culture vessel. Exhaust gases are voited tbious^ 
tubes 5 and 6. Cotton air filters at 4b and 6d prevent aiibome 
contamination of the culture during siphoning opentions. 
Pinchcocks at 4a and 4b prevent loss of medium throujd^ the 
upper limb of tube 2 during transfer from flask 10 to the culture 
vessel. Moisture traps and drains ore provided at 4a and 6c to 
prevent soaking of the cotton filters by moisture condensiag 
in tubS 4 and 6. 

Powder funnel 13 protects the joint in stopper 9 from air- 
borne contamination. The funnel is held on tube 8 by a i^eoe 
of rubber tubing which is fastened into the funnel by use of 
liquid latex. The funnel should slide on tube 8 to permit a snug 
fit on diflerent rubber stt^pers. The movement required is 
slifi^t The rubber tubing supporting the funnel is prevented 
from adhering to tube 8 by lubricating with glycerol or pow- 
(kred graphite before autoclaving. 

Samples or the whole culture may be withdrawn at will by 
using tubes 2, 7, and 8 as a siphon. The siphon is started by 
removing the gas-supply tube and applying slight suction at 
aide tube 12 or slight gas pressure at 6cL Siphon action can be 
instantly stopped by opening pinchcock 4b, thus ^'breaking*' 
the liqidd column at the junction of tubes 2 wd 7. 

Reinoculation is accomplished by ^^breaxing” the siphon 
before all of the culture is withdrawn. Amounts of inoculum 
varying in size from the few drops of liquid left on the walls of 
culture vessel and siphon tubes to any larger amount desired 
may be obtained. A very small amount of the initial inoculated 
medium or sterile renewal medium may fail to transfer from 
the filter flask to the culture vessel. This amount is usually 
nq^Ugible. However, substitution of a dry, sterile filter flask 
unit after transfer of the medium prevents any difliculty at 
this point After withdrawing samples of culture and before 
attadiittg a flask of fresh medium, the end of tube 8 is flamed. 

Rubbq* parts made of neoprene give better service than 
natural rubber. Plastic tubing such as Tygon (522-1), which 
is somewhat transparent, should be an improvement over 
rubber. The apparatus is sufliidently rigid so that only the 
culttare vessel and filter .flask need support. The joint between 
tubes 7 and 8 was included to give tte aeration siphon flexl- 
bility when changing filter flasks. A gas manifold, 15, attached 
under the shelf as shown is convenient for operating pamilel 
cultures. 

A reservoir for sterile culture medium attached to the 
aeration siphon may be substituted for the su|^ly of medium- 
containing filter floi^ (2). 
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Anintroduction to mothmnaticetl genetics J^cdot Hogben. 

New York: W. W. Norton, 1946. Pp. xii -f 260. (Illus¬ 
trated.) 15.00. 

It has been said that no branch of knowledge has become 
a science until it has been placed on a quantitative basis. 
However much we may question this view in its application 
to the general field of biology, we can entertain no doubts 
of its truth in the special case of genetics. Experiments in 
hybridization were common enough before Mendel, but they 
vrert gropings in the dark, counting for little because they 
aimed at something beyond attainment by any of the methods 
used. Mendel changed all that and founded the sdence of 
genetics, by showing the way to give hybridization experi¬ 
ments direction and meaning. Biologically, his ftmdamental 
innovation was the concept of the particular determiner or 
factor, in tertns of whkh inheritance was capable of simple 
description. But this idea would have been of little avail with¬ 
out the means of translating the biological pn^rties of the 
factor into the numerical properties of the population. Only 
by these quantitative means could he test his tbeor)*^ and his 
successors elaborate it. 

Menders mathematics were simple, both in his deiivation 
of the ratios to be expected from the theory, for which purpose 
he used the binomial expansion, and in his statistical reduc¬ 
tion of the expenmmtsl data for testing their agreement with 
these ezpectaticms. Indeed, his statistical treatment consisted 
pf little more than the calculation of the ratios from his data 
and the recognition that sampling error would lead to these 
observed ratios only approximating those expected. Later, 
with very little elaboration these simple methods satisfied 
all the needs of the early geneticists. Indeed, the algebra of 
the binomial theorem was often replaced by the simpler, if 
more tedious, geometry of the checkerboard. 

If mathematical genetics had rested at this stage, there 
would have been found little about which to write; but, as 
time went on, daboration became necessary. New statistical 
methods were needed for the adequate testing of ratios and 
for the calculation of linkage values from Fi*8, Also, the simple 
methods were no longer enough when geneticists turned their 
attention to the wid^ fields of inbreeding, assortative mating, 
equUifaria and change under mutation and selecti<m, and the 
measurement of gene frequencies in naturally-breeding popu¬ 
lations such as man. The ensuing mathematical developments 
are especially associated with the names of Fisher, Haldane, 
and Wright; but many others have contributed, and the 
literature is both extensive and scattered. Prof. Hogben, 
in a book which is baaed on a course given to jKWtgraduate 
students of the Uidverrity of Wisconsin, has brought many 
of these results together and attempted to make their deriva¬ 
tion inteUigible even to those geneticisU whose mathematical 
backgrouiul is limtted. 

The book ^Is into three parts. In the first the author lays 
the foundation, bath genetical and mathematicai, for his later 
ttmtmsauL He ccniiiders certain basic genstical conceptions, 
■uch as those and mating systems, and 


illustrates them and their appMcations by reference to models 
made with playing cards. The mathematical introduction 
is more elaborate and includes accounts of certain algebraic 
series and their manipulation, the calculus of finite differences 
as used in handling these series, and the binomial expansion, 
Ijoih complete and incomplete. 

These foundations having been laid, attention is turned in 
the second part to the effects of selection, assortative mating 
and inbreeding, mutation, and isolation. This section is pref¬ 
aced by some remarks on what the author calls the limitations 
of mathematical genetics. They are concerned With the prin¬ 
ciples of gene expression and their effects on the validity of the 
mathematical findings. The treatment is most comprehensive 
in regard to the types of selection and systems of mating 
covered, but their consequences are considered only as they 
apply to single genes. Systems of genes are not dealt with. Aa 
we might expect from the author’s own interests, the apedal 
problems of human genetics are well to the fore in both treat¬ 
ment and example. 

The third part consists of two appendices, one on tests of 
rignificance and the other on statistical estimation. These 
tc^ics are dealt with in a more mathematically thorough than 
a practically comptfehensivc way. The most valuable method 
of testing significance in genetics is by the use of X*. Yet this 
is not granted any mention. Again, the method of miLifSmi im 
likelihood is presented without any account of its value in 
dealing with fragmentary and combined data. It is impossible, 
of course, to deal adequately in 43 pages with the statistical 
methods used in genetics, whether from the mathematical 
or the analytical point of view. Such a brief account should 
be omitted if space forbids a more comprehensive survey. 

The ^ace ga^ed by an omission of the appendices might 
wdl have been devoted to developing further the mathematical 
treatment of genetical situations, which forms the main theme 
of the book. As we have seen, the topics taken up are discussed 
thoroughly, but their range is limited. Neither Fisher’s treat¬ 
ment of the theory of selection nor Wright’s of the composi¬ 
tion of i>opulatiou5 is included. Admittedly, both are neces¬ 
sarily complex but cannot be neglected on that account. 

Formal genetics, the study of hereditary transmission, has 
^QWn us how the genotype is built up of the units we call 
genes, and how these units can change and recombine to give 
variation of the genetic structure, We ate now seeking to 
enlarge on this foundation, on the one side to understand 
how the genes themselves are built up and how they act In 
development, and on the other to understand the genetical 
composition of populations in all their variation, both natural 
and under domestication. When we conrider, for example, the 
pro1;4ems posed by heterosis and its efficient use in agriculture, 
it is clear that there is still much ground to cover. Our knowl¬ 
edge is as yet almoft entirely empirical. To achieve genetkdl 
imderstandlng we must work out the properties not only of 
sluglegeftes, but of systems of genes—genes which are not eepar 
rahifi ki analysis, hut which con reinforce and balance one 
another in variation. Prof. Hogben, like Menddian geksetto 
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itiielf ^ t^es ufi only part way, because, as we saw, he deals with 
genea only one at a time. He shows us how to cope with the 
problem of red and white cows in our herds of black and white 
Fiiesians. He does not tell us how to cope with the problems 
of their milk production. 

The student w'ill find that this book well repays study. 
There are a few misstatements of genetical tact, os w'hen it is 
said that in Primtda species individuals homozygous for the 
thrum gene are nonviable, and a few of mathematical scoj>e, 
as when it is stated that the recombination value can be es¬ 
timated from Fa data only when it is the same in l)oth sexes. 
Nevertheless, this book is unique in the genetical ground it 
covers and in the attempt to explain Uie mathematical methods 
used. Having mastered it, the student will have a deejier in¬ 
sight into the formal pro[>erties of mating s>^tems and the 
formal workings of selection, the principles of which, as 
Prof. H<)gl:>cn suggests, are basic to the application of genetics 
in agriculture and human affairs. Betoic he can cope with the 
problem of applied genetics, however, the student will have to 
Icam how these principles arc used in a wider variety of situa¬ 
tions, in some of which genetical com[)lexit>- at present pre¬ 
cludes mathematical rigor. 

Kenneth Mathek 

John Innes IJoriiculiural Instilniiont 
London, England 

The birds of North and Middle America. (Pt. X.) Herbert 
Friedmann (commenced by the late Robert Ridgway). 
(tl. S. National Museum Bull. 50.) Washington, D. 
Government Printing Office, 1946. Pp. xii + 484. (Illus¬ 
trated.) $1.25. 

The present volume, Part X of a monumental catalog of 
birds of North and Middle America, is concerned with the 
order Galliformes, including the families Cracidat. Tetraonidae, 
Ffmianidaef Numididae, and Melea^ididae. The scope of 
Kidgway’s and Friedmann’s wwk is indicated by its subtitle- 
A descriptive catalog of the higher groups, genera, species and 
subspecies of birds knou^n. to occur in North America, from the 
Arctic lauds to the Isthmus of Panama, the West Indies and 
other islands of the CariNtean Sea, and t/te Gaidpagos Archi- 
pdago. 

Volumes in this series deal w'ith description, range, and 
synonymy, l)ut not with life history. The series, therefore, 
serves to complement A. C. Bent’s Life histories of North 
American birds, also published by the U. S. National Museum. 
Bent, however, deals only with the birds of the United States 
and Canada, whereas the present series is concerned witli the 
birds of the entire North American continent and adjacent 
islantls. This more comprehensive treatment is invaluable 
to the systematic ornithologist who is concerned with con- 
tinent-wide distribution of races, species, aaid gcncra, 

As with many other bird orders, the problem of races in 
the GaUiformes is a difficult one, and the author must exercise 
his own choice and judgment in the treatment w'hich he accords 
them. For example, the present volume, quite naturally, 
follow’s the revision of Aldrich and Friedmann in treating the 
ruffed grouse {Bonasa umbellus). There are other systematists 
who do not agree with this revision. Further, although the 
racial treatment of the Bob^whitc (Colinus virginianus) has 
recently been (^teiisively mvised by Aldrich, the present 
volume does not follow his revisions. 
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Bn order of appearance, this series of bulletins has virtually 
revetted the presently-^oept^ A.O,U. Check-list arrange^ 
ment. Part I catalogs the Fringdlidae, and later parts treat 
other groups in reverse order. Two additional parts now in 
preparation, or awaiting publication, and dealing with the 
orders from Falctmif&rmes to Gaviifomtes will complete the 
catalog. 

M Atm ICE Brooks 

Division of Forestry 

West Virginia Uniiwity, Morgantoun 
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Association of Vitamin Chemists, Tnc. (Eds.) Methods of 
vitamin assay. New’ Vork-Ixmdon; Interscicnce, 1947. Pp. 
xviii + 1S9. $3,50. 

Brand, Louis. Vector and tensor analysis. New York: John 
Wiley; London: Chapipan & Hall, 1947. Pp. xvi 4- 439. 
$5.50. 

Cheronis, Nicholas 1)., and Entrikin, John B. Semimicro 
qualitative organic analysis. New’ York; Thomas Y, Crowell, 
1947. Pp. xfv -f* 498. (Illustrated.) ^ 

Dann, W. J., and Satterfield, G. Howard. Estimation of tlte 
vitamins. (Biological Symposia, Vol. XII.) Lancaster, Pa.; 
Jaques Cattell, 1947. Pp. 531. (Illustrated.) $6.50. 

Eddy, Samuel, Oliver, Clarence P,, and Turner, John P. 
Guide to the study of the anatomy of the shark, uecturus, and 
the cat, and Atlas of outline drawngs for vertebrate anatomy. 
(2nd ed.) New York; John Wiley; London: Chapman & 
Hall, 1947. Pp. vii -f 115, (Illustrated.) $2.00 ca. 

Fishbkik, Morris. A Instory of the American Medical Asso^ 
daHon, 1847 to 1^7. Philadelphia'I..ondon: W. B. Saunders, 
1947. Pp. xvi -1- 1226. (Illustrated.) $10.00. 

Johnson, Martin. Time, knowledge, and ike nebulae: an intro¬ 
duction to the meanings of time in physics, astronomy, and 
philosophy, and the relativities of Einstein and of Milne. 
New York: Dover, 1947. Pp. 189. $2.75. 

Pratt, Lyde The chemistry and physics of organic pigments .' 
New York: John Wiley; London; Chapman & Hall, 1947. 
Pp, vii -f 359. (Illustrated.) $6.00. 

Szent-GyOrgyi, a. Chemistry of musetdar contraction. New 
York: Academic Press, 1947. I*p. vi -j- 150. (Illustrated,} 
$4.50. 

Vestine, £. H., er ai. Description of the earth*s main magnet 
field and its secular change, JflOS~I945. (PubL 578.) Washing¬ 
ton, D. C.: Carnegie Institution of Washington, 1947. Pp. 
V + 532. $2.50, paper; $3.00, doth. 

Waksman, Selman a. Microbial antagonisms and antibiotic 
substoftces. New' York; Commonwealth Fund, 1947. Pp. lx -h 
415. (niustiated.) $4.00. 

Wslcbrr, Frank J. Organic analytical reagents. (Vol. 11.) 
New York: D. Van Nostrand, 1^7. Pp. xi -h 530. $8.00. 
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Tedmical Book Fubiishing in Biipope, 1947: 

Prom Visits to Eleven Countrim 

James S. Thoanpaoa, Bxecmtive Ckmirmst$ ef the Bnard, 
MeGrsw-Hitt Beet Comp/a^, Inc., New YerA City 


C AN THE SWISS PUBLISHERS SUCCEED 
the German and dominate Europe as they did 
during the Reformation and in the ISth Cen¬ 
tury? 4 

Will German publishers in science and technology', 
encouragod by the help of the U. S. and British govern' 
ments in stabilklng the national economy^ revive in 
this generation to their pre-Nazi status? 

Will expanding use of English in Europe provide 
permanent new audiences for U. S. and British tedinical 
publishers? 

With Britain spending $18^000,000 annually through 
its Council to ioduence world-wide circulation of British 
books, what should the U. S. Congress appropriate for 
State Department aid to our Information Library 
program, in which science and technology are the 
leading subjects in demand? 

These are only a few of a host of questions that stir 
the imagination of an American technical book pub¬ 
lisher returning to New York after 9 stimulating weeks 
in 11 European countries. 

Contacts with publishers, educators, librarians, and 
book dealers were made on a plane of reciprocal interest, 
which was well expressed in part of the letter of intro¬ 
duction from the late editor of Science, Willard L. 
Valentine, written just before his death: “We are 
anxious to know the progress of research in the various 
scientific fields, the plans for reviving scientific pub¬ 
lishing, Imth in the book fields and scientific journals, 
and the extent to which faculties and laboratory facili¬ 
ties are now operating in comparison with prewar 
standards. The American Association for the Advance- 
ment of Science and its editors arc most anxious to be 
of service to scientists everywhere, and we shall feel 
honored if you wdll give us the opportunity to be of 
assistance to you, your staff, and your organizations/' 

in peeaendiig this report, which is {necessarily brief 
becauM of travel rime and ^ce limhatioos, diis corre- 
spondbnt wishes to record hJs awareness of probable 
oiuissioa ctf impoctuit itama Special thanks art due 
the PubBshUig Assoctadott executhres who supplied 
mdadcal data, and also U. S* Embassy staff members. 
It is that the material tney be helpful in scceler- 
adtig radiwocal retadosiSt induding traniiadons, espe* 
ciat^Sor ji|ta aid of those who may not be bilingual, and 
^ ihfa dfort may also ba help^ in the larger 

understanding. 


As in the United States, World War II has released a 
vast fiood of energy' and funds for research in Europe. 
Just before leaving England I noted that the British 
government had announced the appropriation of £250,- 
000 (to rise later to £350,000) annually for reaeardi in 
mechanical engineering. In Sweden new plans were 
announced for coordination of bibliographical material 
on research. In France new publications, induding one 
on research in nutrition, were discovered, and, as im¬ 
plied above, Switzerland is newly aedaimed in technical 
publishing. 

Great Britain 

In Great Britain an American feels thoroughly at 
home in attempting to appraise the technical publishing 
situation. The paper shortage, the lag in numbers of 
sdentific personnel, the surge of new subject matter to 
be published, and the postwar revival of book output 
arc, in varying degrees, similar to our own problems. 

Typical of this is the spirit of the program of the 
British Association for the Advancement of Science 
meeting at Dundee, August 27-September 3, 1947. 
The Council decided that, in order to emphasize the 
positive contribution of science to human progress, the 
program should conform to the general theme, .Swords 
to Ploughshares. In the corridors there undoubtedly 
will be much discussion, as there would be at home, of 
the Government bill for ori^nal scientific work, with 
its appropriation of £74,000,000. The proportion for 
researdi is said to be more than the government pre¬ 
war expenditure for education. Men of sdence are 
increasingly concerned about an imbalance in the 
proportion of government- to nongovernment-sponsored 
work, and there is an active body of opinion which calls 
on scientists and universities to refuse to accept con¬ 
tracts which include a ban on the publication of results. 

British research programs will go forward rapidly 
with respect to equipment availability, according to 
Secretary Lowe of the British Association, but during 
the next 10 years, great effort will be expended in meet¬ 
ing the requirements of the Barlow Report: to double 
the rate of output of scientists and also to comply with 
the standards of the Percy Report on Higher Techno¬ 
logical Education. As in the United States, problems of 
housing, buildings, and teacher personnel 'are serious. 

Intematbnal orilaboration among scientists and the 
potential results for publishers are emphasized in curmit 




meetings. Just now available, for example, is the first 
volume of the new annual series of Symposia of the 
Society of Experimental Biology, Nucleic acid^ This 
comprises 19 papers presented at Cambridge in 1946, 
the authors of which are residents of Belgium, Den¬ 
mark, England, Scotland, Sweden, and the United 
States. The second volume, to contain the papers pre¬ 
sented at the 1947 symposium, will be entitled Growth 
in relation to diferentiation and morphogenesis. In the 
preface the Society expresses indebtedness to Imperial 
Chemical Industries, Ltd., the Rockefeller Foundation, 
and the British Council for Financial Aid. 


TABLE 1 

Bainsen Tictnicax Book Bkoooctiom; Ovrpxn Fioukks* 


Subject 

1959 

1940 

1941 

1942 

1943 

1944 

1945 j 

1946 

Aeronautics. 

53 

90 

118 

159 

148 

88 

67 * 

66 

Arrbaeotogy. 

56 

1 39 

21 

12 

17 

14 


18 

Astronomy,... 

41 

29 

15 

19 

21 

16 

IS 

27 

BoUny, horti¬ 
culture, & agri¬ 
culture. 

200 

95 

92 

76 

58 

1 56 

j 73 

102 

Chemistry & phys¬ 
ics,. 

120 

.0. 

43 

1 

62 

52 

1 « 

^ 69 

102 

Engineering.. 

168 

139 

91 

158 

101 

132 

112 

198 

Geoiogy.,.. 

48 

32 

12 

19 

18 

11 

20 

17 

Mathematics. 

54 

33 

35 

28 

46 

18 

37 

64 

Medicine & aur- 
Story . 

4P8 

374 

238 

303 

212 , 

238 

256 

321 

Bbilosoi;diy & 
science. 

145 

! 

143 ! 

71 

90 

j 

62 

61 

79 , 

96 

Nautical. 

S4 

51 

32 

15 

14 ' 

22 

19 ' 

41 

Technical hand¬ 
books . 

228 

132 

103 

no 

104 

118 ' 

123 

253 

Veterinary farm¬ 
ing & stock- 
keeping .. 

35 

24 

37 

4fi 

i 

i 

73 i 

67 

60 1 

96 

Wirelew. i 

23 

26 

17 

40 

34 1 

31 

20 ! 

33 

Totals. \ 

1.753 j 

1,307 

925 , 

i,i3r 

960 1 

944 j 

962 

1.434 


* From Wbit&ker’s CumuUUvt Book Listi, which ktc cumulations o{ 
the weekly and monthly book lists appearing in The f^ookstUer of I/ondon, 
the British book trade paper. The figures refer to books published at fid. 
and over. 

Similar possibilities for publishers are apparent in 
the report in Nature (April 26, 1947) of the revival in 
Paris, in Januaiy 1947, of the International Union of 
Physics. Fifteen European countries were represented, 
plans were made for a September 1948 meeting in 
Holland, liaison with UNESCO was indicated, and 
Commissions with personnel representing also the 
United States were appointed as follows: (1) Cosmic 
Rays, (2) Units of Radioactivity, (3) Symbols, Units, 
and Nomenclature, (4) Thermodynamics, and (5) 
Optics. Representatives were also appointed to Joint 
Commissions on Physicochemical Data, Viscosity, 
The Ionosphere, and Radiometeorology. Prof. Fleury, 
directoV of the Iiistitut d'Optique, is secretary. 

These international projects compare with similar 
deveic^ments in the United States, For example, there 
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i$ the tiew Rtstnew 4 Apidioi Mechmics, a project for 
abstmeting the world’s literature on the subject which 
■ is to serve as a successor to the German publication, 
ZtnlralblaU^ published before the war by Springer dn 
Berlin. Sponsored by such bodies as the American 
Society of Mechanical Engineers, the U. S. Navy, and the 
National Research Council, under the editorship of 
Stephen Timoshenko for its initial issues, and with 
correspondents throughout the world, it aims to fill an 
important gap in a field of great importance today. 

Acmrding to Edmond Segrave, editor of The Book- 
jeffer, British book publishers in the period 1939-1946, 
inclusive, reflect in the Statistical record (Table 1) a 
trend toward technical book developments similar to 
that in the United States. In 1939, out of 14,904 books 
published, l,7S3 were classed as technical and scientific. 
In 1946, out of 11,411, there were 1,434. The most 
significant gains were in the fields of engineering, math¬ 
ematics, technical handbooks, and veterinary sdence, 
farming, and stockkeeping; the greatest declines, in 
botany, horticulture,' and agriculture; medicine and 
surgery; and geology.' 

Over-all figures of British lxK>k production .show the 
effects of the war. For the years 1939-1946, inclusive, 
these arc: 14,904; 11,053; 7,851; 7,2411; 6,705; 6,747; 
11,411. 

Shortages of labor and materials, emphasijsed by the 
fuel crisis, continue to plague the industry and cause 
frustration in the effort to meet the great postwar 
demand for new books, particularly of a technical and 
educational nature. Prior to the fuel crisis of last winter, 
publishers’ allotments had been increased to 90 per cent 
of prewar, but conditions this spring required another 
10 per cent reduction. On the other hand, just as in the 
United States, increased book production costs, with 
resulting increase in prices to the public, were thought 
to be a probable cause of reduction in public demand 
and an automatic solution of the problem of shortages. 

Limitations for another two years were anticipated by 
the president of the Publishers’ Association in his annual 
address in March. In the quota control, the attitude 
toward relative value in different fields of publishing is 
given in the following percentages of tonnage allot¬ 
ments of paper in the 12-month period prior to February 
1947: medical, 15; general, 14; scientific and technical, 
15; erlucational, 30; religious and dictionaries, 11; 
legal, 3. 

Participation of the British publishers in the national 
export drive is shown by the fact that in 1946 book 
sales abroad exceeded £5,000,000, compared to £3,000,- 
poo before the war. Representatives of Ernest Benn, 
Ltd., stated that British technical publishers with 

i Since Uiere is no standardization of nubUsbing terniliioiogy, of 
clftssificatioD of subject matter, or m to when a pamphlet becomea a 
book, these and tucceedinx aUtfstkat materials cannot be uMd to cotnptt* 
records of production in different oountriaa. 
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substantial stocks report an unprecedented world demand 
for British technical books. 

France 

The record of intellectual production to a total of 
nearly 9^000 volumes in 1946, or more than any year 
since 1938 and double the low period of Occupation in 
1941, is shown in Table 2. Science and technology have 
maintained a steady, if not impressive, rate. The sta¬ 
tistics, however, do not reflect the struggle to secure 
paper and binding materials. 


TABLE 2 

FltkNCH iNTlltBCTOAL PaODUCTION* 


Subject 

19.)S 

1940 

1941t 

1942 

1 

1943 

1944 

1945 

641, 

475 

236 

310 

300 

910 

716 

828 

251 

2,541 

1946 

31 

781 

359 

425 

371 

1,129 

1,155 

1,400 

279 

2.982 

1 General vork*. 

II KeliRiou* literature.. 

U1 Philfwophy. 

IV Pure Kleoceat- 

V Medicinet. 

VI Techniques, (tames, 

& *tinrut _ 

VII Juridical & social 

sciem^t. 

vni History & geogra¬ 
phy ... 

3S3 

558 

258 

424 

501 

1.044 

1.140 

1.158 

411 

2.297 

155 

577 

158 

571 

1 391 

882 

1 

690 

864 

199 

1,315 

56 

260 

176 

319 

254 

458 

i 

550 

558 

159 

1,158 

80 

603, 

325 

531 

409 

803 

1,090 

947 

955 

131 

529, 

410 

520i 

1,023 

1.272 

1,227 

998 

258 

1,5S0: 

1 

334 

676, 

367 

564 

688 

1,361 

1,080 

1,053 

35l| 

2,206 

1 

DC Archaeology, fine 

arts. 

X Literature, lan¬ 
guage . i 

Total. 

8.124 

5.400 

3.888 

6.008 

7,918 

S,680; 

6.98«' 

8,892 

Translations of foreign 









works. 

1.056 

676 

119 

1 322 

1 

130 

81 

190 

421 


* SUtiitic* hirniihed by the Cercle de Ia Librairk. 
t Id occupied «one of France only. 

t Additionft] figure* oo trenilatio&i taken froia the di 

la FfdMec, February 21-28, 1947: 



1 

IV 

V 

VI 

VII 

1 Total 
of 

IV-VTl 

Grand 

total 

German. 

2 

1 

1 1 

^ 1 

7 1 

49 

English... 

2 

1 i 

5 

6 

14 

237 

Spanish. 

1 

— 

— 

— ' 

1 

15 

Russian. 

— ' 

— 

1 

9 : 

10 


Total on above 4 languages^ 

5 

2 

7 

18 



** ail languages. 

6 ; 

2 

7 





Beranger, though publishing more new technical 
books than before the war, is concerned primarily with 
getting the old books back into print. In subject matter 
hia program is about as before. There is a heavy demand 
for both new and old books, but high prices probably 
will cause reduction in circulation. The number of 
translations is greater than before the war. 

Dunod is publishing more than before the war and 
exploring new fields as demands arise. Some foreign 
paper is purchased, but when this is allocated to a pub- 
lidicrj he must in turn agree to export a certain per- 
<»ntagc of the books in which it is used. 
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Le Soudier reports that demands for technical books 
exceed supply and that new subjects are being covered. 
He feels that there is a strong tendency for English to 
become the second language in France. 

At the Centre Nationale de la Recherdhe, where J. 
Wyart directs the publication of the well-known 
kUn Analytiquef a periodical which attempts to abstract 
or review briefly the world’s literature of science and 
technology, both books and periodicals, announcement 
has recently been made of two new journals of technical 
bibliographical materials: Archives des sciences phys^ 
iologique, edited by a committee of which G. Schaeffer 
is president, and Annales de la nutrition el de alimenta¬ 
tion, The editorial committee of the latter is headed by 
Emile F. Terroine; the editor is Georges Kersaint. 
Both offices arc at Centre de Documentation du C.N. 
R.S., 18 rue Pierre Curie, Paris 5. 

It is Prof. W3rart’s committee of professional people 
in technology which in 1946 prepared the agenda for an 
ideal program of translation of the best U. S. literature 
of industrialization. Another professional committee, 
selected in New York by USIBA, submitted an ideal 
bibliography in the winter of 1946-47, and the pub¬ 
lishers involved thereafter forwarded to the Wyart 
committee sample copies and terms. Having been 
chairman of the original USIBA committee of pub¬ 
lishers and responsible for the contacts in Paris in 1945, 
1 am pleased to report that although shipping difficul¬ 
ties greatly delayed examination of books, work on the 
project is in process, and developments later will indicate 
whether this plan for putting large-scale translation 
programs in the hands of professionals is practical or 
whether it is better to leave to technical publishers, on 
the usual commercial or competitive basis, the whole 
question of selectivity. 

Switzerland 

In Switzerland, an impressive record of developments 
in new book publication has occurred since 1938. Grand 
totals of 2,162 and 3,949 for the years 1938 and 1945, 
respectively, include for science totals of 239 and 472, 
or slightly more in percentage of growth than for the 
nontechnical fields. Officials in both publishing and 
bookselling believe this growth will continue. Repre¬ 
sentative of the Swiss viewpoint is the following state¬ 
ment by a prominent librarian in Zurich: 

Since the 19th Century the printing and the sale of most of 
Swiss sdentifle literature had been in the hands of well-known 
German publishcre. They disposed of means and organizations 
which enabled them to make the work of their authors popular 
m a far wider circle than Sviiss publishers In their isolated 
country ever could do. Only a few authors of their International 
importance—for instance, the famous psychologist, C, G. Jung, 
or the master of modern architecture, Le Corbusier—did sti<i 
to Swiss publishers. But in most cases the powerful Geruian 
publishers surpassed Uuur modest Swiss colleagues. With the 
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Invent of the war, things began to diange. The production ot 
Swiss hooks begsn with publication of books about Uiw^ eco- 
noomcs^ phUoai^y, thedogy, and nedidne, whidi promised a 
satkfyteg market in their own country, as addressing them* 
sdves to a large drdc of interest. During the war people came 
to realise that books, and especially scientific books, are a 
mighty weapon in the defense of independence. So the older 
and some of the newly-founded publishing houses in Switter- 
land began with a serious and vast planning of literary pro* 
ducUon abo in all sections of exact and technical sciences. For 
1946 the statistics are not yet available, but a further rise in 
quantity and quality is expected. The Swiss publishers are 
anzioaB to export a part of their production to help the inter* 
national exchange of knowledge. 

Among the leading Swiss publishers of technical 
books arc the following: Verlag Hallwag A. G., Breiten- 
iain'97, Bern; Verlag Leemann & Co. A. G., Stockerstr. 
64, Zurich; Schweiz. Druck- & Verlagshaus, Klausstr. 
35, Zurich; Verlag Birkhkuser A. G., Elisabethenstr. 
IS, Basel; Orcll-Fussli*Verlag, NUschclerstr. 22, Zurich; 
Archimedes-Verlag, Kreuzlingen; Editions Rouge A 
Cie, S. A., rue Haldimand 6, I^uaannc (French); and 
Editions Payot S. A., rue Bourg 1, Lausanne (French). 

Holland 

In Holland, where the ravages of Occupation are 
outwardly, at least for the visitor, being obliterated and 
the industrious citizens are most actively at work to 
restore the national economy, book publishing is no 
exception to the rule. In 1938 publications totaled 6,172 
and in 1939, 6,554. In 1944, only 1,847 titles appeared 
and in the following year, 2,436. It is officially estimated 
that for 1946 the 1939 total will be repeated and also 
that the number of translations will be increased. 
Statistical reports for 1939 show that, in scientific and 
technical subjects, total numbers of titles issued were 
as follows: geography, 102; physics, 199; biology, 85; 
anthropology, 143; physical training, 96; and psychology, 
126. In 193*9, in the total of 730 translated works, 421 
were from the English and 144 from German sources. 
It is significant that in the total output of translations 
from other languages the percentage of those from the 
German was 22 in 1939, 12.5 in 1944, and 2J in 1945, 
i.e. after the liberation. 

In 29 cities in the Netherlands there arc well over 
100 publishers, the number involved in technical pub- 
tishing being relatively small. Muelenhoff of Amsterdam 
is currently publishing a series of technical manuals 
prepared especially for the 25,000 employees of the 
great Phillips works at Eindhoven, manufacturers of 
Xrtay and other forms of electronic equipment. 

Unique in Dutch publishing circles is the current 
appearance in Engli^, from the press of H. Stem 
(Haarlem), of BaUisUcs oj the Jidurt, by Kooy and 
Uytenbogaart, which is based on data collected by the 
auritors at The Hague, where the Germans manufat 
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ttir«d and launched the V-2 bomba. The American 
edition will be distributed in early atittmm of J947. 

In Molland, as in many European countriea, the pub* 
Hahrng and book-distributing organizations inrovkie an 
excellent example of cartelization, in successful operar 
tion for over 100 years. Rules for pricing, converting 
foreign to domestic book prices regardless of bank rates, 
permitting newcomers to establish a business, and 
similar controls which in the U. S. arc prohibited by 
Federal laws are here accepted as a sound social phi- 
lo^phy. llie confiict in their and our concepts of husi- 
ness ewics or business influences on a national economy 
provides interesting subject matter for debate. 

In many respects, the Dutch show more evidence of 
industry and vigor in recovering from the enormously 
costly and tragic period of Nazi Ocaipation than certain 
other countries, and, in publishing, their record will 
warrant constant study. 

Italy 

For the following report, 1 am indebted to Carlton 
Washburne, director of the U. S. Information Service at 
Milan, and his staff, including Mr. Castellani and Miss 
Ferguson: 

During the war all the Italian publiaheTS,^and in particular 
those specialized in scientific and technical pubUcations, ex> 
perienced serious difficulties. Many firms were damaged by 
air raids: We mention, among the most important, Hbepli and 
A. Vallardi of Milan, which were completely ruined; UTET of 
Turin and F. Vallardi of Milan, which were seriously damaged. 
Besides this, the shortage of paper and electric power consider¬ 
ably hindered the continuance of publishing, and the division 
of Italy in two parts (north and south of the Gothic fine) 
further complicated the situation. As toon as the war ended, 
the Italian publishers immediately started suppbring the 
country with the cultural equipment necessary for the recon¬ 
struction. Thanks to the help of the Psychological Warfare 
Board of the Allied Forces it was possible to overcome the 
initial difficulties due to paper shortage. Today paper pro¬ 
duction is ahnoft normal, but its cost has greatly increased 
(about 1:63 in respect to prewar prices). At the same time 
(see Fig. 1) printing and other costs have increased 1:50, while 
the capacity of absorption of the mariret docs not permit an 
increase in sale price of more than 1:35, and generally even less 
(25^30 times). The consequence is a considerable reduction of 
the publishers’ profits. 

It is quite natural that in these conditions the production of 
bodrs him decreased in Italy. From 1938 the general total of 
9,736 pubHcafions descended in 1945 to 4,068 units (the lowest 
figure being the total of 1,795 units for the year 1944), and. 
though complete mformatioii on 1946 is still missing, it seems 
that the total of 1945 has not been surpassed. In 1945, however, 
^the proportional number of technical and sdentlfic books 
issued (1,336) marks a little progress in comparison with that 
of prewar years (33 per cent of the total, instead of the con¬ 
stant prewar percentage of 30). This fact indkates that the 
present demand for^suefa books in Italy is cotnpaifEtivdy 
rather higher than before. 

BonaxcM, jttfj III, 



^ Amotts U» most impoitiuit boolu recentl/ Usued one mwit 
ttcntio^ Above mIU reprints of wotis that had become un- 
avaUable duHof past years as a result of war damages as well 
as for other reasons, f.«. racial laws, political persecution, etc. 
But also the publication of neu' works marks a satisfactory 
revival... In the total of production, translations represent 
a low percentage, owing to the difficulty of obtaining trans¬ 
lation rights at satisfactory terms. 



Fio. t. Graphical prctentatlon ahowinf relatioa»hip of p^ico of p«)iar 

'■ *“■*—, eost of printlns..., and Mlllof prlc« of hwA.* —--, 

I93S'47 (from Gornale dtUs LihwU). 


The aitoation is much more difficult in the branch of scien¬ 
tific and technical reviews and periodicals. Their number has 
diminished considerably. A ftrin of Milan, which before the war 
published a doaen periodicals, now publishes only one. 

Besides the above-mentioned firms, and other smaller hut 
well-known publishers of technical and scientific books (like 
i^nichelli and Cappelli of Bologna, CEDAM of Padua, Tam- 
burini of Milan, Posei of Rome, the young firm CEA of Milan, 
and many others), there aie also large companies specializing 
in the sale of such books and periodicals, such as the Hoejili 
Bookstores of Milan and Rome and Sperling & Kupfer 
‘ of Milan. 

The Hoepli firm, which is in its third geiieration of 
family operation, sponsored a list of 5,000 titles before 
the war, 70 per cent of which were technical. All plates 
were lost when the entire plant was destroyed by bonib.s. 
Today the list, including 500 “restorations/* totals 
1,200, of which 95 per cent are technical. In attempting 
to meet current needs for books on construction, small 
manufacturing, road building, and other timely subjects, 
the firm coofesses to the necessity of following a policy 
of “practical idealism** more tlmn heretofore. Unique in 
use of modem technique is a new set of art books in 
which color photography of famous ancient frescoes 
reproduced by offset printing will greatly aid art and 
architectural students throughout the world in studying 
early Italian art work. 

Publisher Villardi, also a victim of bombing, shows 
courage In myeatlng, under the circumstances, in a 
new* 7*vdhime work building construction. 


Sweden 

Extensive industrial utilusation of scientific research 
is an outstanding current development in Sweden, and 
plans for publication of results in monograph form 
were recently announced by Ely Velandcr, chairman 
of the Royal Swedish Academy of Engineering Research. 

Acta Polytcchnica is the name of the new periodical 
and, since it will be published in English, French, and 
German, world-wide circulation is planned. As a npn 
profit enterprise, its circulation will be largely on an 
exchange basis. It will aim to present the most import¬ 
ant contributions made by Swedish scientists in engineer¬ 
ing research. Unique among its features will be inclusion 
of library index cards. This development is part of a 
large national plan, sponsored by the government and 
in process of organization since World War I, for pro¬ 
viding a technical information service on a large scale. 
It would seem to command definite interest on the part 
of technical editors and librarians throughout the 
world. 

Of the 5,298 books published in Sweden in 1939, 
2,284 were technical, medical, and scientific. In 1945 
the total was 5,509, including 2,319 in these categories. 

Outstanding in current technical book publishing is 
the appearance of the Swedish edition of the 5-volumc 
engineering handbook, Htiitej edited by A. C. Stromberg 
and published by Nordisk Rotogrvyr, An edition of 
7,000 copies at $10.00 per volume, excellently printed 
and bound, is a splendid example of publishing courage 
for a market that is relatively limited. 

In the outstandingly attractive bookshops, in the 
extensive library of the Polytechnic High School, and 
from second-hand information about the various re¬ 
search laboratories in Stockholm and Upsaia, it was 
clear that since World War II American technical book 
authors have firmly established themselves where 
formerly German authors were predominant. 

Belgium 

An orgy of spending immediately following the 
liberation resulted in overexpansion of book publishing 
and distributing facilities in Belgium, and the necessary 
rebound is affecting book publishing. Since few technical 
books are produced here, the authors preferring French 
imprints, since the trade association has no statistical 
information, and since registration of new books is not 
required as in other countries, our report is compara¬ 
tively valueless. 

POIAMD 

Although Warsaw was not visited on this trip, we arc 
indebted to the March 29 issue of the BookseUer (ten¬ 
don) for the f(^owing information on Poli^ book 
production last year. As will be seen, over one-third W 
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the ntw titles Are in the severAl branches of science and 
technology; 

Book production in Poland during 1946 totaled 3,249 titles. 
Although this figure is only 51 per cent of the 1937 total, it 
nevertheless represents a renuirkable achievement, if the 
tedmical difficulties and the shortage of paper and plant are 
taken into account. The 3,248 titles have been classified as 
follows; 


Books on general subjects 

170 

Philosophy 

44 

Religion 

235 

Social science . 

708 

Languages and philology 

29 

Science 

83 

Technology 

444 

Art 

164 

Belles Lettres 

600 

Children’s books 

330 

History and geography 

320 

Tezttx^s 

121 


What the category “Books on General Subjects*’ contains 
is not clear, and it seems rather odd that the classified statistics, 
which are offidal ones, make no mention whatever of fiction. 

The publishers have been divided into the following classes: 

(1) Publishing Cooperatives (Ksiaaka, Czyteknik, Wiedza, 
Nasza Ksiegamia and others), 550 titles. 

(2) State publishing institutes, 712 titles. 

(3) Social organisations, trade unions, etc., 572 titles. 

(4) Private publishing firms, 1,414 titles. 

Chechoslovakia 

Conditions of restoration in Prague are different 
from those in any other country visited. An official of 
the Ministry of Information reported that in 1946 
approximately 8,000 titles were published, but the 
percentages of technical lx)oks and of pamphlets were 
not indicated. The great total was due to the fact that, 
during the 6-ycar “blackout" (1939-45), nothing was 
published, and since only a few books ap^jcared in the 
period 19x34-^9, an enormous thirst and backlog was 
created. It was assumed that in 1947 the total would 
equal that of the preceding year. 

With new publishing permissible only on government 
licenses for each book, conditions are far from aormol 
in the opinion of an American publisher. Furthermore, 
with Russian the official second language, as a sub¬ 
stitute for the German to which the adult population 
is, of course, well accustomed, there is for the time 
being some difficulty in the training of the younger 
generation. 

In the Ministry of Education and among native 
industrialists and several active book dealers it was 
evident that educational and scientific literature from 
the United States was in active demand among the 
Cascchoslovakian people. 
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Gbaitany 

Technical publishing in Germany has been discussed 
with respect to chemical literature by Rogers Adams 
(Chem* eng, News^ February 25, 1946, p. 454; March 
25, 1946, p. 790). 

My brief visit to Gen. Clay's headquarters on June 1, 
1947, permitted discussion only of general policy on 
translations from English and contractual relations 
between the Army Military Government and the pub¬ 
lishing industry. Until there is a peace treaty between 
the United States and Germany, direct financial agree¬ 
ments between German and U. S. publishers become 
violations of the Trading With the Enemy Act. In 
view of the extreme shortage of paper and the priority 
involved in book needs for the general public, it is 
unlikely that problems of translation of U. S. technical 
books into German will be under consideration for a 
considerable period in the future. 

Denmark 

Conferences with Nils Bohr, of the Research I^ahora- 
tory of Applied Physics, and Henrick Dam, of the 
Biological Laboratory of the Technical High School, 
indicated that these men, both holder^ of the Nobel 
Prize, were definitely interested in my report of at¬ 
tempts to develop, through both memberships in pro¬ 
fessional societies and the exchange of literature, closer 
relationships between Dani.sh and U. S, scientists. 

Another interesting development was in meeting 
Ejnar Munksgaard, publisher of the famous Facsimile 
Scries of volumes containing reproductions of original 
manuscripts dealing with early periods of civilization. 
The object of these volumes is not only to make acces¬ 
sible to researchers the chief literary sources but also to 
preserve them in the best reproductions it is at present 
possible to produce, should a catastrophe occur. 

Publications emanating from research work in pure « 
and applied science in Denmark, as well as volumes 
reflecting the developments in the social sciences in 
this part of the world, are providing an important new 
literature. 

In providing the accompanying table of scientific 
book production for Denmark (Table 3), Dr. Munks¬ 
gaard added the following statement: 

As to the extent of publishing scientific works in English, 
it is a rather difficult question. Nearly all scientific Danish 
papers have a summary in foreign languages, either English or 
German, if they are published m Danish. This has always been 
the rule. I should say that there is a definite tendency to pub¬ 
lish in a foreign language in order to give the book a wider 
scope- 

He comments on the influence of paper aliortagc and 
labor difficulties as follows: 

The lack of paper during the past years has certainly in¬ 
fluenced the output of books in a dedrive way. In 1947 the 
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•output be even smaller because of tlte strike of the type* 
setters which has now lasted for three months. All the planned 
books in either English^ French, or German—about 90 per cent 


TABLE 3 

SCUNTinO WOtKS* POBtltinUl IK Dbnmabs 



1PJ« 

1940 

1945 

1946 

'Gent’ral vorlu on books, bibliog- 
rnpby, library economy, archives. . 

5 

8 

10 

10 

Enryclopodlas, collected essays, 
periodicals, societies, museums. 

8 

12 

n 

7 

Philosophy (logic, psychology, ethics, 
philosophy ol religion, history of 
philosophy, history of science).,. 

7 

8 

10 

10 

Religion (bibte, dogmatics, mission, 
history of Christian Church, 
Christian Churches and sects, 
non*Chr»lian religtoni). 

36 

15 

15 

17 

Social science in geaeral, statistfes, ; 
puUtlcal fclence. 

9 

7 : 

4 

IS 

Insurance and public aid. 

3 

3 

2 

16 

Economics.... 

16 

15 

9 

13 

Law. 

23 

15 

15 

23 

Administration. 

1 

0 

1 

1 

Education. 

10 

7 

8 

6 

Folklore... 

11 

12 

4 

S 

Geography and topography. 

53 

54 

46 

45 

Reports of the Greenland Adminis¬ 
tration . 

32 

il 

14 

16 

Pure science...... 

2 

4 

2 

4 

Mathematics. 

2 

5 

9 

5 

Astronomy... 

4 

4 

5 

8 

Physics.... -. 

4 

7 

21 

IS 

Chemistry. 

4 

7 

5 

6 

Geology, meteorology, hydrography.. 

14 

IS 

12 

10 

Biology... 

17 

8 

8 

S 

Botany. 

11 

15 

3 

16 

Zoology.. 

14 

20 

18 

14 

Ethnography. 

1 

1 

0 

3 

Medicine.... 

59 

48 

56 

5S 

Agriculture (incl. reports from the 
Sute Research Laboratory)- . 

53 

58 

i 32 

i 36 

Usetul arts (engineering, trade, 
business, chemical and mechanical 
technology).. 

10 

19 

16 

! IS 

Fine arts (architecture, sculpture, 
paintlog, engraving). 

11 

5 

10 

14 

Theaue and music. 

6 

8 

4 

4 

Uteralure (general and single 
countries). 

53 

1 

29 

20 

19 

Philology... 

13 

11 

7 

10 

History. 

31 


31 

23 


492 

m 

.196 

1 449 


* Only icleatific irorka in the strictest sense we included. 


in English—will be printed, however, so that 1948 will be a 
record year as regards publication, as the typesetters cannot 
go on striking indefinitely. 

Norway 

Publishing in Norway is distinctly for the large 
number of works in English. A unique feature of one of 
the new books by Tanum is the inclusion, in a series of 
vertical marginal notes for the Norwegian whose bilin¬ 


gual ability ia limited, of the translation of key worfs. 

Mr. Mollcr, of the Tanum store, and Mr. Raabe, of 
Cammermeyeris, publishers as well as operators of two 
outstanding book distribution agencies of the Scandi¬ 
navian countries, are well known to American pub¬ 
lishers and distributors. It is their opinion that, until 
Norwegian authors Have been able to complete researdi 
work which was stopped during the war, there will be 
few original technical manuscripts for publication. 
Similarly, Norwegian publishers are operating under a 
handicap due to paper rationing, shortage of labor, 
and worn-out machinery. 

Secretary Harald Aars, of Den Norske Forlegger- 
forening, Oslo, reported book production, prewar and 
current, as follows: 1938: of 1,233 titles, 16 technical; 
1939: of 1,429 titles, 25 technical; 1945: of 1,437 titles, 
26 technical; and 1946: of 1,893 titles, 21 technical. 
He did not qualify as to the scope of the phrase “techni¬ 
cal,’’ and it is assumed that books in the social sciences 
were not included. He did add that the books included 
above are only such books as are ordinarily sold through 
bookstores. Children’s picture-books and stencil-printed 
books are excluded, as are periodicals and their reprints, 
unless they appear as independent books. He states, on 
the other hand, that “annals” are included. 

Conclusion 

It is regretted that the inadequacy of the techniques 
of collecting data with respect to reports on both Den¬ 
mark and Norway deprives the readers of Science of 
information about the vast and inspiring programs of 
research and publication which are developing in all the 
Scandinavian countries. There is in process in both 
social and physical sciences a new literature which 
should be of definite interest in America. For example, 
socialized medicine, on which we in the United States 
arc continuing an important debate, has been a fait 
accompli in at least two of these countries for a number 
of years. The results, from the viewpoint of both doctors 
and patients, would undoubtedly be of great interest to 
all involved in the American debate. 

In this survey of developments in 11 countries, it is 
significant that the words “research” and “education” 
appear so regularly. It is my opinion that, in this phase 
of the world revolution in the social as well as physical 
sciences, all publishers should utilize all possible agencies, 
including libraries and book distribution agencies, to 
accelerate to the best of their ability translations of the 
best of the important resulting literature. The max¬ 
imum distribution of translations of important con¬ 
tributions in the sciences as an adjunct to the new 
programs in education should help to raise the standard 
of living throughout the world. 


SClftNCJB, Mr w. 1947 
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Scientific Publishing in Continental Europe: 

Notes Oft Its War and Postwar Status 


Charles Harvey Brown, Associate Dirteiar, 
low* State CoUego Library, Amos, Iowa 


S INCE 1940, MANY AMERICAN SCIENTISl'S 
have been handicapped in their research activ¬ 
ities by the lack of definite information concern¬ 
ing the publication and availability in this country of 
scientific periodicais emanating from Axis and Axis- 
controllefi countries, especially Germany. Some ab¬ 
stracts of articles published in Continental European 
journals for the war years appeared in Chemical Ab- 
siracts^ Biiihgical Abstracts, and other similar journals, 
but the coverage was far from complete, and often 
copies of the periodicals abstracted could not be located 
in the United States. Since scientists in most disciplines 
have been concerned chiefly with periodical and mono¬ 
graphic publications, especially those published in Ger¬ 
many, this article emphasizes such serial publications. 
The numl>cr of scientific and technical journals pub¬ 
lished in Germany Ijefore the w'ar was far larger than 
that of all other countries of Continental Europe com¬ 
bined. 

In 1943 the Library of Congress issued a finding list 
of jountais published in Axis and Axis-controlled coun¬ 
tries in 1940-43 which contained many gaps; some 
periodicals known to have been published were not even 
listcfl. For Germany, lists of wartime publications have 
now become available. Copies of Haityahrsterzeicknis 
for the yeans 1941-43, inclusive, were reproduced photo¬ 
graphically by J. W. Edwards, Ann Arbor, Michigan, 
as were copies of Deutsche Naiionalbibliograpkie for 1944, 
These volumes, now obtainable at many libraries, list 
scientific Ijooks and, to .some extent, the individual 
numbers of scientific periodicals published in Germany 
during the years covered. In 1945, the publication of 
scientific books and periodicals piactically ceased. 
During the latter part of 1946 and the early months of 
1947, some scientific journals resumed publication, and 
a few new journals were started, 

A purchasing mission under the auspices of the Library 
of Congress, organieed in 1946, was able to obtain copies 
of certain scientific journals published during the war 
and |x>stwar years. These issues, which are being shipped 
to a few American libraries assigned priorities by a 
national committee, will by no means be sufficient in 
number to satisfy the demand or even to furnish copies 
to libraries on the priority list. One library with priorities 
in physics, diemistry, botany, zoology, veterinary medi¬ 
cine, and animal culture has so far received as a result of 
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the Library of Congress Mission only three or four issues 
of scicn^fic journals published in 1946-47. Nevertheless, 
the work of the Mission wilt ensure the availability some¬ 
where in this countiy of copies of scientific journals 
which later can be used for photographic reproduction 
if necessary. 

A group of librarians has proposed a project which 
will indicate the location of all issues of periodicals pub¬ 
lished in Axis and Axis controlled countries during the 
war years. The publication of such a much-needed list 
may have to await the publication of a seocmd SupplC'^ 
raent to the Union List of Serials. Sufficient information 
to justify the compilation of the list will not be available 
for many months. In the meantime, the Library of Con 
gress is maintaining a card index showing the location 
of all copies of war issues of periodicals known to have 
been received from those countries. 

Until the last few weeks, American librarians were 
unable to place orders for current German pubUoations. 
In February of this year, the firm of StccherMlafncr 
rcceivefl permission from the Office of Military Govern¬ 
ment for Germany (U. S.) to send a representative to 
Ciermany to arrange for the purchase and shipment of 
the books and fwriodicals ^available there, llic first 
sh^ments are now en route. It is probable that other 
American and foreign dealers will soon receive permis¬ 
sion to send representatives to Germany to make similar 
arrangements. In so far as is known at the present time, 
no dealer except Stcchcrt-Hafner has yet received such 
permission. Correspondence directly with German dealers 
and publishers to secure information as to titles, quan 
titles, and prices may be conducted, but financial transac¬ 
tions must be cleared with the U.S.-U.K. Joint Import- 
Export Agency, Melitta House, Mindcn, Westjiffialia, 
British Zone, and remitlanccR made as directed by that 
agency and not directly to German dealers. Under the 
Trading With the Enemy Act, orders involving financial 
commitments cannot at present be sent directly to any 
German publisher or dealer. 

Some lists of Germany scientific periodicals arc be¬ 
coming available. The latest, compiled in part by Ferdi- 
pand Springer, of the firm Julius Springer, appeared in 
the April 15 issue of Stechert-Hafner's Back and 
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^ indtidts ibt titles of 177 sdditific und technical period^ 
icah dassified as fdlows: 


Natural Scienoes. .. 14 

Physical Sdances, induding mathematicsi 

phydcs,cfaeimatTy, and pharmacy. 24 

Madidne and Public Health, including 

phyiudlogy. 63 

Technology.43 

Agriculture and Forestry. 10 

Economics and Law. 23 


The list obviously should be revised and supplements 
published at frequent intervals. Letters from Gennan 
publishers indicate that plans are now being made for 
many additions to the list already announced. Springer 
writes that he expects to resume publication of his many 
abstracting joumab as soon as communications are 
re-established. Indeed* it b reported that a new volume 
of Beilstein^s Handbuch der organischen Chemie is now 
ready for publication. 

The Stechert-Hafner list is probably not complete. A 
correspondent from Germany mentioned, possibly 
inaccurately, the revival of Ztilschrift fUr Kristal- 
lographic^ which is not included. However, a comparison 
of lists received from German scientists indicates that 
the Stcchert-Hafner list is reasonably complete as of 
Februar>^ 1947. In general, it does not contain publica¬ 
tions of universities and learned societies, and it seems 
probable that universities and scientific societies have 
not yet resumed publication. 

An earlier* more general list of periodicals apjjearcd in 
the Gennan publication, KuUur-Archiv, for October- 
November 1946. KulUir-Arckiv apparently is a suction of 
-not to be confused with other publica¬ 
tions of a similar name. The “Europa” list, which con¬ 
tains a few titles of agricultural and technical i>eriodicab 
not included in the Stechert-Hafner Ibt, is of more value 
to humanists than to scientists. 

On the Stechert-Hafnor list, over half of the titles 
represent revivab of earlier periodicab. In some cases, 
titles have been changed. The Berichie dcr dtiUschcn 
cheniiscken GestUschaJt^ for example, is now known as 
Ckemische BmchU. The extent of the resumption of 
publication of German scientific and technical periodicals 
is indicated by a check of the periodicab received by 
one library bdore the with those in the Stedrert- 
Hatner Ibt. Of 409 scientific and technical journals, 
not mduding medical, of which issues were received in 
1939, only 37 appear on the present list. The list how¬ 
ever, contaitts many old friends, such as Archiv, 

Liebig's Annakn der Chemie^ ZHlschrift fiir anclyiische 
Ckmie^ Annaim der Physik^ Eoppe-Seyler^s Zeitschrifl 
Mr pkysklogischie Chemie^ and Mathemaiische Anmilcn. 
Revivals in the pure adenoes are few in number com¬ 
pared irith those in medicine. Revivab in physiology, 
^bUh include sotrie outstanding journals, are listed 
ttnder fa the Stechert-Hafner list. Only one 


botanical periodical, Piantu^ appears. During the wfar, 
medical, agricultural, and industrial periodicab seemed 
to have been given priority. During the occupation, a 
very considerable number of periodicals in the field of 
religion and theology arose, possibly, in part, as a reaction 
to the strict censorship existing during the Hitler regime. 

It is too early to evaluate the content of the German 
scientific publications of 1946-47. During the Nazi 
regime, the value, from a scholarly standpoint, of 
publications in ethnology and the social sciences almost 
disappeared, although these publications are of some 
value in indicatmg ideologies and the mental reactions 
of the Gennan sociologists and ethnologists remaining 
in Germany during thb period. In the field of the pure 
sciences, however, many articles in German scientific 
periodicals published during and after the war are being 
eagerly requested by scicnlbts and are reported to con¬ 
tain articles of first importance - not, however, on a scale 
comparable as to quantity or quality to articles pub¬ 
lished in Germany in earlier yeans. In many dbciplines, 
the deterioration can be traced back to the first years of 
the Hitler regime. Evaluation of the periodicals which 
have recently started publication in Germany is not 
possible at present, since few, if any, copies are avaibble 
for examination. 

Many current bibliographic publications are now 
available. Hie issues of Deutsche NaHan^lbibliographief 
published at Leipzig, are a “must” for all American 
research libraries. Theoretically, this periodical lists all 
currently-issued German publications, but since it Ls 
published m the Russian zone, some Gennan publishers 
in the western zoncss may not desire to .send as complete 
information of their publications to Leipzig as fonnerly. 
A tendency to separate the publishing activities of the 
western zones of Germany from those of the Russian 
zone has developed, possibly because of the different 
publishing restrictions prevalent in the various zones. 
The well-knowm Btirsenhlatt fUr den deulscken Buchhondd^ 
published in Leipzig, represented before the war the 
entire book trade of Germany. A new periodical under 
the same title, published at Frankfurt am Main, in the 
American zone, represents the book trade of the western 
zones. In addition, a periodical entitled MittmUmg^ 
Mr den Buchhajidel in der Jrmizbsischen Zone is being 
published in Freiburg, in the French zone, and one with 
a similar title, published at Munich, repn^sents the book 
trade of Bavaria in the American zone.* 

* Atler this article was iu piooi. word war received trom Uermany uf the 
^blicaticm in Frankfurt of a pniodjeal entitled B^liograpkU dtr deutstlm 
wbkh duplicates to a considerable extent the mateHa) contained 
in Dmtukf tfMiintalbibJiafrapkie. Another illastratlon of the unneceaiary 
dupUcaiion of Oerman bibliographic periodicals is the recently aanouiiced 
ptd>tlcation of two periodicals both known as Chtmisehes ZmifraibitUi one 
puhtlshed III Berlin in the Russian cone, ti^e other in Heideibftv. Both of 
these perludicala oontinue the volume number of the original pubfioation. 

Committees of the Amettcan Chemical Society axud the Amerloaal^^ry 
Aasedation ace studying the unoecessary dupUcatkm of bPdJidariMpblQkl 
pciiodieals* appawntly caused by the rivalty of publishtn in Urn Kaliwnk 
and Western aoMi of Oennany. 
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Conditions in Genxumy are not favorable to scientific 
publishing. The Armies of Occupation in the various 
zones have issued rigid, but difiering, regulations. Each 
publisher must acquire a license, which is subject to 
revocation. The greatest hindrance at present, however, 
is the lack of paper. One German publisher reports that 
he has been able to obtain only 10 per cent of the paper 
stock needed. Furthermore, since Germany is still 
technically at war, any German scientific publication 
theoretically may be reproduced photographically in 
another country and sold at a reduced price. Hence, 
some manuscripts are being held until assurance is 
received that copyright will again be enforced. 

The prospects for the acquisition of war issues of 
German scientific books and periodicals are not good. 
The stocks of many scientific publishers, including those 
of Julius Springer and Akademische Vcrlagsgesellschaft, 
have entirely disappeared. The book trade journals 
previously listed include many pages of advertisements 
for wanted publications. The chief hope of American 
libraries for completion of sets of German war periodicals 
depends on cooperative plans for photographic repro¬ 
duction, now being discussed. Even the postwar issues, 
because of their limited editions, are becoming difficult 
to obtain. Scientists and librarians who desire any of the 
periodicals on the Stechert-Hafner list should place 
their orders immediately. Even now, it is too late to 
obtain readily issues of some journals published in the 
M of im 

German publishers, in general, prefer the western 
zones. Some of them, notably Julius Springer, have 
established offices in several cities. One publisher writes 
that he desires to relate his publishing activities to the 
scholarship and research of the “Western World” 
scientists and hopes to place his scientific journals on an 
international basis. Undoubtedly the restrictions on 
Russian publishing and exports account in part for this 
point of view. Some consideration is being given to issu¬ 
ing some scientific publications in both the English and, 
the German languages. In the minor countries of Europe, 
several periodicals contain more articles in the English 
language than was the case before the war. The titles 
and content of some periodicals, more popular than 
scientific, are of interest as indicating a point of view. 
The British and American influence is revealed by 
such titles as N$uts Ahendland^ Nmes Valerland^ Slim- 
men der VMker^ Volkswacht, and Zeihi^ende, 

The war has brought about a shift of many publishing 
activities from Germany to Austria, Switzerland, Hol¬ 
land, and the United States. New publications have 
started in these countries which may replace older Ger¬ 
man serials and monographic works. Publications of 
audi fiijns as Elsevier Publishing Company (Amsterdam 
and New York), Academic Press (New York), and S. 
Karger (Basel) are examples. 

In France, scientific publishing never entirely ceased 
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as it did in Germany and, after the liberation, was much 
more quickly resumed on a prewar basis. Of 93 French 
scientific periodicals, excluding medical* received by 
one library before the war, at least 46 are now being 
published. Of 55 publications of .societies and universities, 
33 are now being issued. Some of the most notable are 
the following, well-known to scientists in the various 
disciplines: Acad6mLe des Sciences, Compies Rmdus\ 
AnncUjf de Chimie\ Archives de Biologic; Archives d^Ana¬ 
tomic Microscopique ct de Morphologic Expirimentale; 
Institut Pasteur, Bulletin; Journal de Chimic Physique; 
Jcfurnat^de Physique el la Radium; Journal de Mathi- 
matiques Pures et Appfiquies; and Soci^tfi de Biologic, 
Compies Rendus. The subscription prices have been 
greatly increased, in some cases as much as 8 or 9 times 
the prewar price.' French periodicals which apparently 
are not being published include such publications as 
Am^es de Physiologie; MatUres Grasses; Revue de Chimie 
Industfielle; and Revue Gindrale des Malihres Coloranles. 

In proportion to the number of prewar periodicals, 
France seems to have emphasized somewhat more than 
has Germany publications in the pure and natural sci¬ 
ences. On the other hand, not so great emphasis seems 
to have been given by France to publications in tech¬ 
nology and medicine. Possibly the neecj for increased 
agricultural and industrial production was more keenly 
felt in Germany. 

There is great need for a comprehensive list of current 
French scientific periodicals as well as a list of discon¬ 
tinued titles, with volume and number of the last issue 
published. Any dealer except an enemy alien can ar¬ 
range for importation of books from France and other 
European countries, with the exception of Germany. 

Italy, as was to be expected, has been slow in the 
resumption of publishing activities. With the exception 
of publications of institutions, few periodicals in the 
pure and natural sciences published before the war have 
reappeared. Among the casualties are the well-known 
publications of the Naples 2^]ogica] Station, Rendi- 
conli of the Circolo Matematico di Palermo, BcUeltino 
and Memorie of the Sbeieta Entomologica Italiana; 
and Clinica Veterinaria. The list could be greatly ex¬ 
tended. On ihe other hand, Annali di Ckimica Appiicaia; 
Annali di Malematica; Annali d^Igiene; Archmo di 
Fisiologia; BoUeUino of the Istituto Sicroterapico 
Milanese, Bolleittno of the Unione Matematica Italiana; 
Giomale degii Economisti; Rivisla di Biologta; Saeniia; 
and BoUeUino of the Societa Italiana di Biologia Speri- 
mentale have been resumed, Unconfirmed reports have 
been received of the resumption of publication of the 
highly-esteemed Memorie of the Reaie Accademia del 
Lincei. 

Appeals are being received daily from Italian acad¬ 
emics, universities, and experiment stations for a re¬ 
sumption of exchanges with American institutions. 
Most of these letters bemoan the fact that, unfortunately, 
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the wouldobe recipietits although faopdul of resumption 
of Italian pubUcatioas at some future date^ have nothing 
at present to offer in exchange* Most of the universities 
in Italy, a$ well as in many other countries, have re¬ 
ceived no American publications for the last hve or six 
years and are naturally eager to obtain foreign scientific 
publications issued during that period. Because of finan¬ 
cial conditions, purchases are not possible. Shipments by 
the American Library Association and the American 
Book Center have necessarily been limited chiefly to 
allied and neutral devastated countries. 

A majority of Austrian scientific periodicals have now 
resumed publication, but these never compared in num¬ 
ber with those issued in Germany or France. Lists from 
such dealers as Urban and Schwarzenberg and Springer 
Verlag, in Vienna, are obtainable from any American 
importer. It is reported that some periodicab formerly 
pubUshed in Germany are now published In Vienna. 
Not many such cases could be found, with the exception 
of periodicab published by firms with offices in both 
countries. Some periodicab, such as Mtkrochemie, 
formerly issued by Springer in Berlin, are now being 
issued by Springer in Vienna. Among the typical Austrian 
periodicab which can be obtained through any dealer 
except an enemy alien are: Monatshefie jilt Ckmie^ 
Wiener boUiviscke Zeitschrift (formerly Oesierreichische 
botanische Zeitschrijl)^ Wiener klinische Wochenschrifty 
and Wiener lierdrzUiche Monatsschrijt, 

A number of new joumab have started publication in 
Austria, chiefly in Vienna, but these are concerned more 
with industry and buildmg than with the sciences. 
Oesierreickische Bibliographies now available at many 
libraries and from any importer, lists periodicab, but 
cites titles of periodicab in lists of books under subject 
classification. Such citations are not convenient for 
checking by American libraries for ordering purposes. 
The compilation of ibts of scientific periodicals now being 
published in Austria b desirable. The revival of publica¬ 
tion in Austria, as in Germany, seems to be much more 
extensive in the field of the humanities and in medicine 
than in the sciences. 

The Viemiesc book trade journal, entitled Anzeiger 
fUr den BucA-, Kunsi- und Musikalimhandels b of value 
to librarians and scholars interested in Austrian publica¬ 
tions, partly for the information it gives concerning pub¬ 
lishing activities. Advertisements of Swiss, British, 
and American books appear. One dealer lists for sale 
Benjamin PraHklin, Yankee from Olympm, and George 
Washington Carver. Anoriier advertbes that he has just 
received copies of the journal Britain today. If the An- 
zeiger represents accurately the thinking of the Viennese, 
Austria, or at least Vienna, is also looking toward the 
West for the resumption of its cultural relations. 

Reports from Russia are most discouraging and, in 
some caaesj conflietbg. Many Russian periodicab can- 
bot be exported. A list entitled 1947 PeHodica USSR, 
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obtainable from any importer, contains the titles of 202 
periodicab, chiefly scientific, which are available for 
export. Reports indicate that the Russian Government 
may forbid at any time the export of single bsues of any 
periodical. It b therefore difficult, if not impossible, for 
a library to obtain complete volumes of any Russbn 
serial, although in some cases the mbsing issues may 
have been obtained through personal channels. Some 
Bcientbts have reported that, through personal corre¬ 
spondence with their colleagues in Russia, they have 
been able to obtain numbers of periodicab not available 
for export. Institutions having publications to offer On 
exchange have found that Russian academiesand societies 
have been liberal in exchanging their publications. 

Even less information with regard to scientific publica¬ 
tions can be obtained from the Russian satellite countries 
than b available from Russb. Probably the most valu¬ 
able scientific publications received before the war 
from Poland, Rumania, and Bulgaria were bsued by 
universities and learned societies. At present not much 
is known definitely of the revival of any of these publica¬ 
tions. The little information which has been received 
came as a result of personal correspondence. Requests for 
information on the availability of scientific periodicab in 
the Russian satellite countries have not met with entirely 
satisfactory responses. Undoubtedly, more information 
will be available within the next year or two. Especially 
in the case of both Russia and her satellite countries, 
the chief hope seems to lie in the eagerness of institutions 
and societies in these countries to receive American pub¬ 
lications on exchange. This fact has much significance, 
not only for the acquisition of their scientific publications 
but also as a means of developing cultural relations with 
countries with which international understandings are 
most desirable. 

Letters have been received from Czechoslovakia re¬ 
questing exchanges, hut few Czechoslovakian publica¬ 
tions seem to be available for such purposea* It seems 
probable that scientific periodicals have not been revived 
or started to any considerable extent. One noted excep¬ 
tion, however, is the valued Collection des Travaux 
Chimiques de TchecoslovaquiCy which ceased publication 
in December 193Q and resumed in 1947, The volume 
numbers indicate that no issues were published for the 7 
intervening years. 

Note should be made of the great increase in the pub¬ 
lication of scientific books in Switzerland. The transfer 
of Gennan periodical publication from Germany to 
Switzerland, anticipated by so many, apparently has not 
taken place, but several anti-Nazi scientbts who formerly 
contributed to Gennan medical periodicals are now found 
Bs contributors to similar Swiss publications. 

Scandinavian, Belgian, and Dutch publications axe 
rapidly returning to the prewar basis. Many of the 
scientific publications never suspended publicatbn, 
although issues were somewhat irregular. Libraries quite 
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genierally are now able to obtain complete files of the 
scientific and technical journals received before the war. 

As Continental Europe recovers from the war> and as 
more paper stock becomes available, scientific publishing 
should be resumed on a greatly increased scale. Avenues 
of communications arc now being opened. The develop¬ 
ment of exchanges of scientific publications is most de- 


flir^hle; doscr relations between American sdentists and 
those ijt foreign countries will make the intematkmal 
exchange sdentific information more widespread than 
would be possible if the exchanges were on an entirely 
commercial basis. American scientists, together with' 
our academic institutions, can contribute much to the « 
future peace of the world. 
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these cores will sample only the most S. 526, stipulates that the director 
recent portion of the sSliment, To shall be appointed by the Foundation 
determine the entire thickness sonic of 24 members instead of being ap- 
measurements will be used. Still pointed by tlie President after con- 
another interesting piece of equip- saltation with the Foundation and 
ment is the Nansen bottle, which, approval by the Senate (sec Science 
w^hen lowered, fills with water at any May 30). The bill omits specific 
desired depth, water from other mention of the social sciences and 


On July 15 the steel ketch Atlantis 

sailed from Woods Hole, Massachu¬ 
setts, its destination being the mid- 
Atlantic Ridge, some 1,200 miles 
east of Bermuda. On board were 
Maurice Ewing, of Columbia Univer¬ 
sity, and a corps of assistants, who 
will survey the topography of the 
Ridge and attempt to discover the 
character of its rock and the nature 
and depth of its sedimentary covering. 
From the data accumulated by the 
expedition, which is sponsored by the 
National Geographic Society, Colum¬ 
bia University, and the Woods Hole 
Oceanographic Institution, these sci¬ 
entists hope to ascertain how and 
when the Ridge was formed. 

The Ridge, with i^jaks rising over 
two miles above the ocean floor, 
stretches from Iceland almost to 
Antarctica. The depth of the portion 
under survey will be measured by 
echo-sounding—recording the time 
required for a sound wave produced 
at the ship to travel to the ocean 
floor and back, and utilixing the 
velocity of sound in water to calculate 
the distance to the bottom. In addi- 


levels being kept out by a series of 
valves. These bottles enable the 
study of microscopic life and salinity 
far below the surface* A special under¬ 
sea camera ixirfected by Prof. Ewing 
and his students will also be used. 

Reaorvatlons are available for sev¬ 
eral of the Chemical Research Con¬ 
ferences sponsored by the AAAS and 
being held this summer at Colby 
Junior College, New London, New 
Hampshire. Increase in facilities at 
the College has permitted a larger 
attendance than in previous years at 
Gibson Island. 

Conferences for which reservations 
are available are: Medicinal Chem 
istry, July 21-25; Vitamins, July 
28-31; Food and Nutrition, August 
4-8; Cancer, August 11-15; and 
Instnimentation, August 18-22. Re¬ 
quests for attendance should be 
addressed to W. George Parks, 
Colby Junior College, New London, 
New Ham|>shire. 

The final program for the Confer¬ 
ences was published in the May 2 
issue of Science. 

A National SGienoo Foundation 


allotment of research funds to states. 
It authorizes establishment of special 
commissions on cancer research, heart 
and intravascular diseases, polio¬ 
myelitis, and such others as deemed 
necessary. Its j>atent provision pro¬ 
hibits individuals \from obtaining 
imtents for any invention resulting 
from their activities with the Founda¬ 
tion. Such individuals may, however, 
apply for patents to be assigned to 
the government or its nominee. 

About People 

£. A. VulUeumler has resigned as 
dean of Dickinson College, Carlisle, Penn¬ 
sylvania, in order to devote full time to 
his professorship of chemistry. Dr. Vuil- 
leuraier, who has been head of the De¬ 
partment of Chemistry wnce 1920 and 
dean since 1933, will be succeeded by 
Russell I. Thompson as dean. 

Lorus J. Milne, who since 1942 has 
been working in the field of aviation medi¬ 
cine at the Johnson Research Foundation, 
University of Pennsylvania, bos been op- 
pointed associate professor of zoology at 
the University of Vermont, effective in 
August. 


tion, cross sections of sediment will biU, H.R. 4102, introduced into the J* H* Quagtel, British scientist known 
be collected by means of 10-foot-long house by Rep. Wolverton of New enzyme chemistry, has 

steel tubes equipped with 850-pound Jersey on July 7 and reported out by professor of biochemistry 

lead wei^ts, which will be dropped the Committee on' Interstate and University and awt^atc dlrec- 

over the side. By this means the ages Foreign Commerce, is scheduled for 

of ‘ie- various layers may be deter- debate on the floor as Science goes to Metabolbm. 1?.Sas^dSisSsLeL 
mined and changes m the earth’s press. This biU, although carrying director of the enzyme leseaich division 
magnetic field may be shown. But essentially the same provision as of the Institute. 
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Geoff* W« Snc4ceofi (director, low* 
SUU; College SUtisiic»lLeboretory, since 
its esUbUshsneot in 1033, end * member 
<ii the matbemntics steff since 1913, re* 
thed from edmimsiretive duties July 1 
hut will contmuc ss professor of statistics 
and as consultant to the Laboratory, 

Grants and Awards 

Iowa State Collefe has been given a 
grant of $300 from the China Foundation 
for reproduction of scientific articles fot 
Chinese scholars, who have received al* 
most no scientific publications from west¬ 
ern countries since the beginning of the 
war. The Iowa State Library will direct 
the work of reproduction. 

At the annual dinner of the Ameii* 
can Institute of Nutrition, May 19, 
in Chicago, the Borden Award for 1947 
wRs presented to L. A. Maynard, di* 
rector, School of Nutrition, New York 
Slate College of Agriculture, Cornell 
University, for his significant contribu¬ 
tions, both to the field of general nutri¬ 
tion and to the knowledge of the physiol¬ 
ogy of milk secretion, of factors affecting 
milk production and milk composition, 
and of the requirements of animals for 
dietary fats. The Mead Johnson and 
(dmpany Award for Research on the 
Vitamin B Complex was given to 
William J* Darby, associate professor of 
biochemistry, Vanderiult University 
School of Medicine, Paul L. Day, profes¬ 
sor of physiological chemiatr>', University 
of Arkansas School of Medicine, and £. 
L. R. Stakstad, research chemist, 
Lederlc Laboratories, for their discoveries 
and investigations in the field of the B- 
complcx vitamins with special refenmcc t«) 
their studies on the chemical nature and 
nutritional significanre of folic acid. 

At the 37th annual meeting of the 
American Society for Pharmacology 
and Experimental Therapeutics, held 
May 18-22 in Chicago, the John J. Abel 
Prize in Pharmacology was awarded to 
George Sayers, assistant professor of 
pharmacology, Sdioot of Medidne, Uni¬ 
versity of Utah, in recognition of his 
pajjcr, “The Pituitary-Adrenal System." 
The |"*rwe, of $1,000 and a bronze medal, 
plus traveling expenses up to $150, is 
awarded to a young man oy woman work¬ 
ing in a college or tmivenlty by Eli Lilly 
and Company^ for the purpose of stimula¬ 
ting fundamental research in pharmacol¬ 
ogy b the United Stales aitd Canada, 

tm 


The Order of the Lion was 

awarded to 17 Americans, June 3, in 
recognition of their services to Czecho¬ 
slovakia last year. The awards were 
presented by Dr. Juraj Slavik, Czecho¬ 
slovak Ambassador to the United States, 
on behalf of his Government, to the fol¬ 
lowing members of the Unitarian Service 
Committee Medical Teaching Mission: 
Paul Dudley White, Harvard Medical 
School; Alexander Brunschwig, Cornell 
UnivcTflity College of Medicine; Raloh 
Waldo Gerard, University of Chicago; 
Emery A. Rovenstine, New York Univer¬ 
sity Ccdlege of Medidne; L. Emmett Holt, 
Jr,, New York University College of 
Medicine; Leo M. Davidofi, Columbia 
Medical School; Colin Munro MacLeod, 
New York University College of Medi¬ 
cine; James 1C. M. Thompson, president, 
American Academy of Orthopaedic Sur¬ 
geons; Joseph Charles Aub, Harvard 
Mcdkai School; Joseph Francis Volker, 
Tufts College Dental School; Otto 
Krayer, Harvard Medical School; Joseph 
Peter Lazansky, Tufts College l>enta) 
School; Milan Alexander Logan, Univer¬ 
sity of Cincinnati College of Medicine; 
Everett Dudley Plass, University of Iowa 
Medical School; Kenneth T), Miller, 
president, New York City Mission 
Society; and Mr. and Mrs. WaitsUll H. 
Sharp, Boston. 

The Heyman Ptlee, awarded every 
three years and alternating lietwecn 
literature and science, has this year been 
awarded to Docent B6rje ICullenberg by 
the CfOtegorgs Hdgskola, in recognition 
of his distinguished work in constructing 
the piston core-sampler, which affords 
means for a new departure in submarine 
geology. The sampler was used vco' 
successfully during the SkageraM expedi¬ 
tion to the western Mediterranean in the 
spring of 1946 and will be utiliised also in 
the forthc(uuing Swedish deep-sea expedi¬ 
tion with the Albatross. In 1941 the first 
science award was divided between 
Helge Backlund and I.^nnart von Post, 
eminent geologists* 

Colleges and Unlvereities 

The Agricultural and Mechanical 
College of Texas has established a 
Department of Biochemistry and Nutri¬ 
tion which will include work and staff 
members that have previously been in 
three different departments. Paul B. 
Pearson, of the Nutrition Laboratory, hu 


been named head of the new deparunent, 
which will become effective September L 

New Tork UxdVisralty and Siereita 
Institute of Technology will joiatly 
sponsor a new fluid dynamics program, 
to be 0 {>ened in September. The course in 
fluid dynamics of aircraft, ships, and re¬ 
lated bodies, inaugurated by the Graduate 
School of Stevens and the Graduate 
Division of the College of Engineering, 
New York University, will make possible 
a combination of theory and experimen¬ 
tation through the use of the wind tunnels 
at the Daniel Guggenheim School of 
Aeronautics and the towing tanks of 
Stevens, 

Coordinated courses in mathematical 
methods, theoretical and applied hydro- 
and aerodynamics, experimental methods, 
and high-velocity gas dynamics will lead 
to a Master's degree, Enroilment in the 
course is limited for the first year to 15 
students, chosen by the two colleges on 
the ba.sis of the student's individual 
record. 

The Institutum Dlvl Thomae, 

Cincinnati, Ohio, founded in 1935 as a 
graduate research school open to all 
scientists regardless of race, color, or 
creed, has recently received from the 
Donner Foundation, Inc., a $150,000, 
64-room building located in Palm Beach, 
Florida. I'he building, to be known as 
Donner Hall, will provide quarters for 
what is planned to he the largest marine 
biophysics laboratory in the world, for 
fundamental cancer research, and for 
visiting scientists who will be participa¬ 
ting in various symposia. 

At the 75th annivnraary tom* 
mencement of the Unlvatalty of 
Arkansas on June 9 Lewis Webster 
Jones, formerly president of Bennington 
College, was inaugurated president. 
Among those receiving the LL.D. degree 
was A. F. BJakeslee, of Smith College. 

Summer Programs 

The Maxwell Graduate Scheel ef 

Syracuse Uidverslty has announced 
that during this summer it is sponsoring 
the Social Science Field Laboratory, con¬ 
ducted for over 10 years at Uktah, 
California, by B. W. Aginsky, chairman. 
Department of Sociology and Anthro¬ 
pology, College of the City of New York, 
and Ethel Aginsky, Department of 
Anthropology, Hunter Cotlege. The pro¬ 
gram, sponsored by New York University 
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fmro 1938 to 1941, was suspended during 12 fellowships for dcKrtomI work ($1,200 since sulmgs ore currently booked to 
the war. The full program, now resumed, each), one in physics and one in chemical capacity for months in advance. It is 
includes special research training for eight engineering will go to Massachusetts understood that the 13th International 
selected advanced students from several Institute of Technology; one each in Congress of Zoology will he held in Paris 
uni verities. Although originally focused physical chemistry to Columbia, in July 1948, and it is hoped that all^ 
on the anthropological study of the Porno Rochester, and Yale Universities; to entomologists going to Stockholm will 
Indians, it has now been broadened to Harvard, Illinois, Nebraska, and Notre plan to attend the Zoological Congress in 
include studies of the entire community Dame Universities, in organic chemistry; order that the interests of the entomolo- 

to California Institute of Technology and gists may be fully represented before the 
the Universities of Michigan and Wis- more comprehensive body. Those expect- 
consin, in physics. Ten fellowships for ing to attend the Stockholm Congress 
master^s work, each of $750, have Ixicn should contact Prof. O. A. Johannsen, 


of Ukiah and neighborhood, involving 
coordination and integration of all of the 
various social sciences. Its new oOiciat 
name is The Social Science Field Labora¬ 


tory Institute Under the Auspices of the offered to ColumOia, Micl%an, Illinois, Comstock Hall, Cornell University, 


Maxwell Graduate School of Citizenship 
and Public Affidrs. The director is B. W. 
Aginsky; the associate director, Ethel 
Aginsky; and the assistant director, 
Alfred P. Parsell, who teaches sociology at 
Hunter College. 

Industrial Laboratories 

Sharp ft Dohme, Inc., armounces 


and Northwestern Universities (business 
administration); Carnegie Institute of 
Technology and Iowa State (mechanical 
engineering); Cornell University and 
Rensselaer Polytechnic Institute (cl^- 
trical engineering); Cornell University 
and University of Michigan (chemical 
engineering). Six Tennessee Eastman 
awards include four at $1,200 for doctoral 
work in chemistry at Brown University 


Ithaca, New York, as early os possible. 

The American Association of Pe¬ 
troleum Geologists wilt hold its 33rd 
annual meeting in Denver, Colorado, 
April 26-29, 1948. The Rocky Mountain 
Association of Geologists will be the 
host for this occasion, and it is planned 
that the annual meetings of the Society of 
Economic Paleontologists and Mineral- 


that Karl H. Beyer, director of pharma- ^hc Univerailies of Tennessee, North 


cological research, Medical Research 
Division, sailed for England July 11 for a 
meeting with Sir Alexander Fleming, 
discoverer of penicillin, to discuss 
“Staticin** Caronamide, his own dis¬ 
covery, and to attend the International 
Physiological Congress, Oxford Univer- gtitution, 

sity, July 21-25, where he has been 
invited to speak. Dr. Beyer also plans to w ^ 

attend the British Pharmacological ^ ™ 


Carolina, and Virginia, and two for 
master's work ($750 each) in chemical 
engineering at Virginia Polytechnic In¬ 
stitute and in textile engineering at 
Georgia School of Technolog>^ Selection 
of students is made by the recipient in- 


Society Meeting, University of London, 
July 26. 

Smith, Kline ft French Labora¬ 
tories have announced the association of 
Ivan H. Witt with the Organic Chemistry 
Section of their Research Department. 
Dr. Witt was formerly associated with 
the B. F. Goodrich Company. 

G. H, A. Clowes, director emeritus, 
Lilly Research Laboratories, was honored 


Geophysicists will be held in Denver at 
the same time. T. S. Harrison and A. £. 
Brainerd, both consulting geologists of 
Denver, are in charge pf arrangements. 

Elections 

At the Annual Election Meeting of 
the Czechoslovak Academy of Agri¬ 
culture, May 7, 1947, several Czecho¬ 
slovak and foreign agricultural scientists 
were elected to honorary membership. 
This is considered the highest distinction 


The Purdue Section, American 

Society of Plant PhyslologistB, has 

announced that E. J. Lund, author of the gervices or scientific work irTap^uL 
recent Siotleciru: fields and growth, wUl ^ maaimum number of living 

give a scries of three lectures and addi- honorary members is Umited to 40. Those 
tional round-table discussions. on “Bio- elected include: H, C. Josef Opietal, pro¬ 
electric Phenomena and Cell Correia- Agricultural College, Brno, 

tions" at its summer meetings, which wUl CsecbosloviUdai Edwin R. Henson, direc- 
begin with registration on the morning of t^r, Agricultural Rehabilitation Division, 
July 24 and conclude with a botanical uNRRA, Washington, D. C.; Nikolaj 

u u A TA' 1 - A • ■ Turkey Run State Vasilijevic Cicin, director. Plant Breeding 

by the American Diabetes Association at Park. Friday afternoon. July 25. All those Moscow; Trofim Denisov Ly- 

,U annual meeting, June -8, at AUantic interested are invited to attend. Reserva- director, Lenin Academy of Agri- 

City, New Jwsey. Dr. Clowes delivered tions and additional information may be c„ituTe, Moscow; Sir’ John Boyd <^, 

the annual Banting Memorial Address secured from H. H. Kramer, Agronomy director general, FAO, Warden Hill, Scot- 

and was awarded the Bail ing Me^l Department, Purdue University. La- land; and Herbert C. Hanson, chief Agri- 

given in recognition of distinguished fayettc, Indiana. - _ > ^» a-*- 

service in the field of diabetes. 

The Australian and New Zealand 
Association for the Advancement of 
Science, will hold its 26th meeting in 
Perth, August 20-'27. 


cultural Division, UNRRA Mission, 
Prague, Czechoslovakia. 

Elected as corresponding members, the 
limit of which is 120 foreign workers, 
were: C. G. Vilenskij, professor of pedol¬ 
ogy, University of Moscow; Hans Pall- 
The 8th Internatlpnal Congress of man, professor of agrochemistry, Tech- 
established in 1939 to enable outstanding Entomology will be held in Stockholm, nical University, Zurich, Switzerland; 
young scientists to do advanced work in Sweden, August 8~15,1948. It is necessary Kyril Pavlov, chief, Selection Depart- 
scientific and engineering fields, have been that those planning to attend arrange ment, State Research Institute, Sofia, 
offered each year except 1944-45. Of the for steamship passage early this fall, Bulgaria; Nikola] Bcicen Kolev) direc’ 


Eastman Kodak Company has 
offered to 16 educational institutions 22 
fellowships in cliemistry, physics, engi¬ 
neering, and business administration for 
the 1947-48 school year. The fellowships, 
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toff Pitnt SetfctJon Infttitute, Sofia, Bui- 
pHa; Jo^n Hammond, profesaor, animat 
ph^-siolpgy, Cambridge University, Cam¬ 
bridge, Kngl^d; and Dimitr Bailov, pro> 
fessor and director, Tobacco Growing In- 
fttitlite, Agricultural-Forestry Faculty, 
Plovdiv, Bulgaria. 

K, Kavina, professor of botany, Uni¬ 
versity of Prague, is president of the 
Academy, and F. Duchon, secretary. The 
Academy issues the following journals: 
Vesinik CAZ (Journal of the Czecho¬ 
slovak Academy of Agriculture) with 
Ceska Zemedelska Biblio^rafie (Biblio¬ 
graphy of Czech Agriculture); and 
Shornik CAZ (Almanac of the Czecho¬ 
slovak Academy of Agriculture). 

The University of Oregon Chapter 
of Sigma Zl has recently elected the 
following officers for the coming year: 
Lloyd W. Staples, Department of Geol- 
og>', president; John M. Pierson, Uni¬ 
versity of Oregon Medical School, vice- 
president; E. Ebbighauaen, Department 
of Physics, secretary; and K. S. Ghent, 
Department of Mathematics, treasurer. 

Tho Minnesota Academy of 
Science, at its 15th annual meeting held 
at State Teachers College, Mankato, April 
26, elected Walter J. Brcckenridgc, direc¬ 
tor, Museum of Natural History, Uni¬ 
versity of Minnesota, president; Duncan 
Stewart, Carleton College, Northfield, 
vice-president; W. C. Croxton, State 
Teachers College, Saint Cloud, councilor, 
1947-51; and John W. Moore, University 
of Minnesota, secretary-treasurer, for a 
four-year term. George J. Miller, State 
Teachers College, Mankato, retiring 
president, became a two-year member of 
the Council, and Robert C. Molkeiibur, 
Central High School, St. Paul, newly 
elected president of the Minnesota Junior 
Academy of Science, is a member, ex 
officio, of the Senior Council for the year. 

NRG News 

A Committee on UNESCO has been 
formed to facilitate the participation of 
scientists in the program of the United 
Nations Educational, Scientific, and 
Cultural Organization. The present mem¬ 
bership includes Detlev W. Bronk, 
chairman^ National Research Council; 
R. E. Cleland, University of Indiana; 
William HiginboUmm, Federation of 
American Scientists; J. S. Nicholas, Yale 
Univcffflty; Merle A. Tuve, Carnegie 
Institution of Washington; Maurice B. 
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Visscher, University of Minnesota; Gene 
Wekfish, Columbia University;.. Da«I 
Woifle, American Psychological Associa¬ 
tion; and Raymund L. Zwemer, National 
Academy of Sciences and National Re¬ 
search Council. Bart J. Bok, Harvard 
University is chairman of the Committee. 

The Committee prof>oses to act as a 
clearinghouse for suggestions about 
UNESCO activities submitted by Ameri¬ 
can scientists; to urge lull participation 
by American scientists in the affairs of 
UNESCO and to give wide punUcity to 
the activities of UNESCO, especially in 
the field of the Natural Sciences; to 
prontote exclianges of scientists under the 
auspices of UNESCO; and, when re¬ 
quested, to assist the Natural Sciences 
Division in Paris, the Field Science Co¬ 
operation Offices, and members of the 
U.S. National Commission of UNESCO. 

Recent Deaths 

Ralph A. Jacoboon, 51, research 
chemist, Chemical Department, E. I du 
Pont de Nemours and Company, died 
July 2 after a short illness. 

William Car! Ruedlger, 73, dean 
emeritus, School of Education, George 
Washington University, and former 
provost, died at his home in Washington, 
D.C., on July 4. 

Warren B. Davis, 65, clinical profe.wor 
of plastic and reconstructive surgery, 
Jefferson Medical College, and surgeon, 
Jefferson Hospital, died July 7 at his home 
in Overbrook, Pennsylvania, after a long 
illness. 

Mark Heiman, 71, dermatologist and 
syphilologisl, St. Joseph’s Hospital, Syra¬ 
cuse, New York, and former president, 
American Academy of Dermatology, died 
July 2 at his home in Syracuse. 

S. F. Light, 61, professor of zoology 
at the University of California since 1929, 
died in Berkeley, California, June 21. 
Dr. Light is co-author of two articles on 
termites, to apfKrar in Science in the near 
future. 


An Indian Phytopathological So¬ 
ciety was established by mycologists 
and plant pathologists meeting at the 
Indian Agricultural Research Institute, 
New Delhi, February 28, 1947. Member¬ 
ship is open to all individuals and groups 


interested in the study of fungi, bacteria, 
viruses, and their useful and harmful 
aspects. Those Joining before January 
10, 1948 will be designated as Charter 
Members. Communications should be 
addressed to: B. B Mundkur, Secretary- 
Treasurer, Indian Phytopathological So¬ 
ciety, Agricultural Research Institute 
P. 0., New Delhi, India. 

A two- to three-month stay In Swe¬ 
den is in store for about !20 scientisU 
and teachers from European war-devas¬ 
tated countries, according to a recent re¬ 
port from the American-Swedish News 
Exchange, fnc. Costs of their stay are to 
be paid by the Swedish Government. Al¬ 
though most of the visitors will arrive in 
September, at the beginning of the uni¬ 
versity term, opportunity is afforded 
those who wish to attend scientific con¬ 
gresses to be held in Sweden this sum¬ 
mer to do so. Although many different 
branches of science are represented, the 
majority are medical men and technolo¬ 
gists. 

The South African Council for 
Scientific and Industrial Research, 
set up in October 1945 as "a corporate 
body responsible to the Prime Minister 
for the formulation and the implement¬ 
ing of a national policy of scientific and 
industrial research,” has organized Liai¬ 
son Offices in both England and the 
United States. Inquiries from the respec¬ 
tive countries relating to work being 
done in South Africa shoukl be ad¬ 
dressed to: Head: South African Scientific 
l.iaison Office, 39 Princes Gate, Exhibi¬ 
tion Road, London S. W. 7, or 1785 Mas¬ 
sachusetts Avenue, Washington 6, D. C. 

Make Plans for— 

Conference on Algebra, July 25-28, 
University of Michigan, Ann Arbor. 

New England Association of Chem¬ 
istry Teachers, 9th Summer Conference, 
August 18-23, W'ellesley College, Welles¬ 
ley, Massachusetts. 

Annual Symposium, Society for the 
Study of Development and Growth, 

August 26-29, University of Connecticut, 
Storrs. 


American Association for the 
Advancement of Science, 114jth 
Meeting, December 26-31, Chi¬ 
cago, Illinois. 
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COMMENTS 


by Readers 

In a racent'y publisbed article by 
Hake, Alexander, and Hamre {ScieHce^ 
October 26, 194S), the following state¬ 
ment was made: “It would seem moat 
probable that the agent of heart-water 
fever, while not distinctly either a Rick¬ 
ettsia or a member of the lymphogran- 
ulQma-t>»ittacosi» group, is related to 
both/* 

In a tentative classification of the 
cytotropic viruses ol the ClUamydozoa- 
R^eUsiae group (Adv. mod. Bud., 1945. 
IS, 1-441. I have indicated that the 
causative agent of heart-water fever 
differs from the classical Ricketlsiae 
and agrees with the organisms of the 
family EhrUchiactae in its dimensions, 
in sensibility toward the action of the 
sulfonamide drugs, and especially in its 
aptitude to provoke the formation of 
vacuoles in the host cell, Including the 
aggregated ckmeutarv bodies represent¬ 
ing the {lantsite. 

The ftubgeneric name CaxMria (In 
honor of Edmund V. Cowdry) was there¬ 
fore projwsed for this organism, and the 
necessity of separating It from the genus 
Ruhoitsia was taken into consideration, 

1 can thus full)' agree with the authors 
of the aliovc-mentioned article on the 
dose (Tarentage between the causative 
organism of heart-water fever and the 
memliem of the lymphogranuloma-psit¬ 
tacosis group belonging, according to the 
named classifioition, to the auf»genus 
FMrlickia < Af yln^awanella ), 

The striking resemblance between the 
agent of heart-water fever and Ekrlichia 
kurhti as to the dimensions of the single 
elementary IxKlies, the production of 
vesicles in the affected cell, and the 
tendency to assume ii Vmcilliform appear¬ 
ance is clear))' visible in the illustrations 
of my article (4dt. mod. Biol). During 
Dr. Weigl’s visit to Moscow, I w'as 
able to show him preimrations of E. 
kurlovi which were indistinguishable from 
R, fuminaniium. 

On the other hand, the agent of heart- 
water differs from the members of the 
genus including the subgenus 

Ekrikkia (}ifyT4igatoa4$€Ua), In Us histo- 


tropism and the mode of propagation. 
Its antigenic differences have also been 
recently established (Scienet, October 
26, 1945). 

On these grounds we pfoi^ose to raise 
the subgenus Cimdria to the rank of a 
genus, intermediate between the families 
RkheUsiaceae and Ekrlichiactcui, having 
in common with the first the tropism to 
the cells of vascular endothelium and 
sharing with the second the localization 
inside vacuoles formed in the cyto¬ 
plasm of the host cell. The specific name 
of the agent of heart-water fever will 
then be Cowdria ruminaniitm nom. nov.. 
and the diagnosis of the genus Cowdria : 
cytotropic organism, coccoid with a 
tendency toward formation of bacillar 
forms; characteristic localization in the 
form of clusters inside vacuoles in the 
cytoplasm of vascular endothelium. (Sr. 
D. MusRKOvsgi, InstUiU$ e/ Adalnria and 
kfedical PeraxMogy, Uoscmi^ USSR,) 

Any fungus that cauaes decay of 
heartwood is a pathogen. This thesis 
is an incident of ray interest in the prob¬ 
lem of competition l>etwecn sprouts and 
seedlings in the forest. It is my view on 
decay as one of the factors in the deca¬ 
dence of coppice. The entire causal basis 
of the superiority of seedlings over sprouts 
is probably within the realm of develop¬ 
mental anatomy (private publication of 
author, February 1947, on “The nature 
of the seedling and sprout growth forms”). 

A large voluntc of literature on the 
subject of developmental anatomy has 
appeared in recent years. Bailey, Chalk, 
Cockerbam, Elliot, PriejrtJey, and others 
liavc probed into the subject. Their work 
on the stele and their studies on the 
infiuences of environmental factors on 
developmental anatomy have enriched 
the field of botany and given us ttseful 
tools of knowledge. My own studies on 
the effects of temperature and rainfall 
indicate that the speed and the degree 
of differentiation of ^tissues can be in¬ 
fluenced by external factors (“Studies on 
breakage of apple trees/* unpublished, 
Pennsylvania State Coftege, 1936). 


The entire subject of meriitems^ 
development, and behavior is in a stale 
of flux. The complex pattern of inter¬ 
woven threads of the origin, organization, 
form, mass, and location of a meristem, 
in relation to the appearance of axes, 
leaves, and blossoms, the form and size 
of organs, and the organization and 
extent of primary and secondary tissues, 
is slowly l>ccoming apparent. It is 
obvious, how'cver, that the locations, 
kinds, and human uses of initials arc 
still problems and not findings. Dis¬ 
coveries are large!)' in the realm of the 
future (Sclmci^t October 4, 1946, p, 329; 
Bull Taney, hot. Cluh, 1936,63.259-265). 

With regard to the thesis posed above, 
heartrot is morp likely an indirect rather 
than a direct cause of failure in coi>pice. 
Though H tree may l>e broken by the 
wind, or may fall of its own w'eight after 
heartrot has spread in the bole, a tree so 
weakened has lost its competitive power 
before tl\e mechanical defects are obvious. 
From the time it appears in the w'ood, 
heartrot will interfere in a cumulative 
manner with normal devcIoj)menl, 
through retardation iof the develop 
mental processes, with conaet^uent reduc 
tions and changes in the amounts and 
tyf^fs of tissues that form. By reducing 
the rapacity of heartwood to act as a 
water reservoir, est>ecially during the 
latter part of the growing season, the 
progressive spread of decay will inter¬ 
fere with the production of, and dif¬ 
ferentiation in, tissues and therefore 
with the movement of water and the 
translocation of solu tes. Such inter - 
fercnce with movement, through retaxds- 
tton of transportation capacity, will 
influence adversely the developmental 
anatomy of the plant. Given such a 
situation, any fungus that causes heartrot 
is a pathogen. (Isapox AaaoN, P. J, Oes, 
terling &S(m, Inc., SuUer, Pennsylvania.^ 

The word nuclide, derived from nude- 
(nuclear) and (species), is defined 
as ’‘a species of atom characterized by 
the constitution of its nucleus/* It is 
proposed tliat this term he used for the 
concept in question in place of such in¬ 
correct or inconvenient expressions as 
is(dope, ptidetis, almic spedet, and 
nudear species. A more detailed discus¬ 
sion is being published In the Amerk&n 
foumd cf Physics, July-August 1947, 
15. (Truican P, Kootian, IndUuk for 
Nudeat Stitdks, (/nnersiiy Ckk^pt*) 

BcaaxcM, Mr It. i9«r 
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TECHNICAL PAPERS 


Influence'of Ditfaiopropanoi (BAL) on 
Human Lead Metabolism 

Henby W. Kvi>ER, Jacob Cholae, 
and RoBfJtt A. Keuoe 

Ktiiering Laborai^try oj Applied PhyHtilo^y, 
College of Medicinef Univertily of Cincinnati 

Barron and Kalnitsky {2) liave shown that certain heavy 
metals^ including lead, may produce complete inhibition of 
the sulfhydryl-containing enayme, succinoxidase, and that the 
enzyme is reactivated on the addition of certain dithiopre^ 
panol (BAL) derivatives. This is the ty^wj of evidence that 
has been accumulating in support of (he h>'pothesis that heavy 
metals are toxic to biological systems liecause of their revers¬ 
ible combinatidh with the auUhydryl grou|]« of the protein 
fraction of cellular enzymes (4). The voJue of dithiopropaiiol 
in the treatment of mhbits poisoned by single and multiple 
intraperitoneal inoculations of lead nitrate has t>een examined 
by Braun, Lusky, and Calvery (J), Their experimental findings 
were regarded by themselves as evidence that lead and dithio- 
propanol exert additive toxic effects in l>oth acute and chrtinic 
types of poisoning due to lead. 

We have studied the effect of one intramuscular dose <*f 
diUiiopropanol (S mg./kg. of body weight) upon the concen 
(rations of lead in the blood and urine of each of a series of men 
whose occupations, at the time of tlie observations and for 
some time previously, involved no extxisure to lead or varying 
degrees of severity of exfiosurc. Some of these men were suf¬ 
fering from lead poisoning, and others were not. The observa 
lions were carried out, repeatedly, upon a number of the men. 
Samples of blood and urine were analyzed for lead Ijy a dithi 
zone method U) of know^n sensitivity and precision. 

The concentration of lead in the whole blood decreases 
promptly and considerably following the administration of this 
agent (Table 1). The initial rate of decrease is extremely 
rapid, a sizable change being demonstrable within 7J minutes 
and, judjpng from the apparent h>^)erl)oIic relationship of the 
early values, being well under way even earlier. Ihe fall 
appears to reach its maximum within 8 hours; it is relatively 
greater, but absolutely less, the lower the initial concentration 
of lead in the blood. The concavtration in the blood returns 
to approximately the previous level within 24-48 hours. Tliis 
entire t^ies of effects can be obtained again and again b>' 
repetitive administmtion of the agent. 

Hie concentration of lead in tbc urine has licen found to be 
moderately or greatly enhanced by the administration of 
dithiopropanol (Tkble 1). The urinary concentration of lead 
reach» its peak within an hour or two following the b jection 
and dimiiiishes lapidly to the previous level in from 8 to 24 
hours.in those canes ih which the incrisose in the concentration 
df lead in Ha urine wes of only moderate proportions, the 
drawn at the end of the functional 


periods represented by the samples of urine, demonstrated 
that the usual response to the administration of dithiopro- 
panol had occurred therein, and the usual symptomatic ef¬ 
fects, if any, of the agent were observed. 

The concentration of lead in the blood pdasma of these men 
was fotmd to be independent of the cellular concentration 
of lead and was also unrelated to signs or symptoms of lead 
intoxication. It appeared to be unaffected by the administrm- 

TABLE 1 

COHCKNTKATION OT LXAS (^./lOO CXAUa) FOLLOW IMO 
iNTftAaVXCntiil ADKimfiTWATION or DlTRfOPMOPANOL 
(BAL) 


Subject 

Date 

Before BAL 

Seven minutes 
after BAL 

One hour after 
BAL 

U 

Plasma 

1 

& 

€ 

U 

i 

n, 

1 

i 

J 

0* 

1 

Ed 

C. F. 

12-31* 



2 






ISO 


2-3 

70 

V 

3 

40 

6 


28t 

7t 

n 

W. E. 

12-25* 



2 






35 


2-10 

65 

9 

1 




40 

12 

4S 

E.G. 

12«10t 

200 

9 

16 




130 

9 

2S0 


12-27 

145 

3 

9 






m 

N, B 

l-30t 

340 

5 

75 

290 

8 






2-10 

240 

6 

24 

200 

10 




5201 

A. E. 

l-31t 



17 






620 


1 2-n 

315 

8 

U 

230 

14 




430 

0. C. 

' 1-3U 



18 


1 




51 


2-17 



36 


1 

1 




t,510f 

J,H. 

3-2511 

1,350 

6 

11 

1.250 





25 


1 3-28 

1,100 

3 

U 

1.200‘ 

1 ^ 


1,050 

3 



* Case 01 poisooiog with bichloride of mercury, 
t Samples taken i hour after admin is tration of BAL. 

I Subject sufleriax from lead colic on thift date, but not on that of 
later observation. 

d Samples taken 2 hours after administratiun of BAL. 
t) Subject not sufiering from lead colic on either ocoaaioo. He was given 
I.S mg. of dlthiopropanol/kg. of body weight on each occasion; the other 
men were given 5.0 mg./kg. 

(ion of the agent (Table 1). The samples of plasma, which 
averaged 2S grams in weight, were obtained by the prompt 
cenUifugatlon of Whole blood drawn into a dry syringe ud 
heparinized. The observations on the concentration of lead in 
the plasma cover the extremes m the range of cellular concen¬ 
tration of lead. These results indicate that relativdy large 
quantities of lead released from the erythrocytes db not 
fmoihL within the blood stream, but are. lost with great 
ity, to ai^ear, presumably, in the tissues generally aa 





u in the urine. They also suggest that a great iMoportion of 
the lead remaining in the plasma U bound to some constituent 
or radical that Is fully saturated thereby, even when the lead 
ooncUntimtion in the whole blood does not exceed the normal 
limits. These facts and oondderations may well explain our 
inability at any time to confirm the reports of Smith, Rathmetl, 
and MarcU (5), to the effect that the lead concentration in the 
plasma is elevated in human lead intoxication. 

The interest that attaches to any agent that can produce 
such remarkable metabolic effects as those described above is 
natumlly great. By carefully designed metabolic experiments, 
we have been unable to discover evidence of the ability of any 
other therapeutic agent or combination of agents to influence 
materially the pattern of lead metabolism in the human or¬ 
ganism. The administration of acids, alkaline salts, and iodides, 
as well as experimentally induced changes in the calcium and 
phosphorus metabolism, has failed utterly in our hands to 
bring about more than the most dubious and insignificant 
afterations in the lead content of the blood or in the mte of 
excretion of lead on the part of normal individuals or of per¬ 
sons with considerably increased quantities of lead in their 
tissues and excreta. Indeed, wc have found no effect which 
could not be brought about more strikingly and more pcr- 
sutently by altering the rate of water intake of the patient or 
subject under study. 

Thus, the effects of the administration of dithioproponol 
are unique in our experience and are of potentially great 
l^y^logical importance. However, their significance at this 
time should not lightly be credited to the field of therapy, 
ance the intenrity and brevity of the single response is such 
that no quantitatively important proportion of the absorbed 
lead of a poisoned or endangered individual has been removed 
thereby from the body. 

We also wish to emphasise that dithiopropanol is potentially 
a dangerous drug, and that lead intoxication is largely a self- 
Umited disease for which the only primary treatment of proved 
value is the removal of affected men from further exposure to 
lead. We have been unable consistently to shorten the clinical 
course of lead intoxication, to maintain a significantly in¬ 
creased rate of elimination of lead, or to decrease the duration 
of the occupational disability of affected men, by rq)eated 
doses of the drug, because of the induction of hypertension, 
annoying local or generalised immediate reactions, or delayed 
generalixed muscular aching. In addition, our observations 
suggest that the drug may have relatively less effect, the 
greater the concentration of lead in the body fluids. This 
phenomenon is analogous to the observations of Barron and 
KaJnitsky on the disproportionate reduction of the effective¬ 
ness of dithiuls following increases in concentration of the 
heavy metal inhibiting preparations of sucemoxidase. 
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Hie Ultraviolet Absoj:|>tion Spectcom of 
CerebeoMpitul Fhiid: Ascorbic Versos 
Nucleic Add 

L. A. Strait, R. B, Aird, and M, K, Hrbnoit 

S/^fdrograp/tic Laboratory f Medical Confer, and 

DePoftmmt of Surgery, University of California 
Medical School^ San PrancUco 

A recent report {S) on the origin of an enxyme in efcrebro" 
spinal fluid (CSF) which produces a chromatolytic effect 
follow inf cerebral concussion has been predicated upon spectro- 
photomctric data based upon two assumptions which, accord¬ 
ing to our experiments, are not valid. TTiesc two assumptions 
ore: (1) ** Normal” CSF (of humans and dogs) has a relatively 
weak and characterless, so-called S-shaped” ultraviolet ab¬ 
sorption spectrum; and (2) “abnormal”' CSF’s differ from 
** normals” by showing a strong and characteristic absorption 
spectrum with band peak at 265 m^, which Spiegel, rf of. 
(/d, //) and others (/) have attributed to nucleic acids. 

Wc have been carrying on a systematic study of the ultra¬ 
violet absorption of the CSF since February 1946 and have 
anab'xed* to date the CSF's of 80 humans, 5 dogs, and 12 cats. 
Contrary to the widely accepted assumptions stated above, 
we have found that the same strong 265-mM band dominated 
the spectrum of the “normal” as well as of the “abnormal” 
CSF and was in either case due to ascorbic acid and not nucleic 
acid. In fact, no significant amount of nucleic acid has been 
found by us in either the “normal” CSF's of dogs, cats, or 
humans or in the “abnormal” CSF’s of a large number of epi¬ 
leptic patients, a cocaine-convulsed dog, or 6 cats after cere¬ 
bral concussion. The failure of Spiegel, et al} and others (5, 6, P) 
to observe the strong 265-mM band in “normal” CSF has 
probably been responsible for the misinterpretation of the same 
band in the “abnormal” CSF. TTie weak “normal S-shaped” 
curve for CSF was described as early as 1927 (5) and unfortu¬ 
nately has l)een “confirmed” since by various investigators, 
with one exception (7). Strong sources of ultraviolet irradiation 
used in the measurement technique in earlier methods or other 
factors which destroy the easily oxidizable ascorbic acid readily 
explain the failure to observe its presence. 

Our evidence for positively identifying the 26S-rr4* band in 
CSF with ascorbic acid has liecn derived from an extensive 
investigation (approximately 1,000 Bi>ecltophotometric curves 
have been analyzed) of the effects of a number of independent 
variables which affect its structure, and consequently the ab¬ 
sorption spectrum, in characteristic fashion. 

The unique qualitative and quantitative alterations of the 
spectrum of ascorbic add when the pH is shifted and when dif¬ 
ferent solvents are used {14) afford effective criteria for its 
identification. The effect of pH on ascorbic acid is pronounced, 
due to the marked difference in the spectrum of the ion and the 
undissodated molecule. When the pH of ascorbic add in 

I Abnormal*' 0uld» are doSned m fluids ttMxiated With abnormal 
neurological conditiomt, namely, ft) convulaive stateii induced tn dOgtf by 
electrlcai »hock; (2> human ca»ni with nervou* diflordcr* with la epileptic 
or other convulsive state* (9, //). 

* A Model D, U, Beckman quarte ap^ctruphotometer and cells with a 
path Ungth of 1 cm, were used. 

• The pmence Of a strong band at 265 was observed (Jl) in two out of 

three " nonnal'’ cases but was dUcounted. 
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Lockers colutbn it aJteivd from pH 7 to pH 2^ a nlativety 
' Ittve shift of the mucimuin (200 A.) to shorter wsve lengths 
occurs. Our daU indicate that this is accompanied by a lower¬ 
ing of the eztmcUoD coeffictent in the ratio of 1U.6. A similar 
shift in spectrum is observed in comparing dilute sdutiona of 
ascorbic add in water and in strong alcohol. The 265-ttMA band 
In CSF shows not only the same wave length shift (Fig. 1) but 
also the correct extinction coeffident ratio. On the contrary^ 
the spectrum of thymus nucleic acid diifts only slightly with a 
corresponding pH change and In the opposite direction to as- 
corltic acid, and is unaffected by alcohol. 

Another test for ascorbic add deals with its instability. The 
ready aerobic decomposition of ascorbic add by catalytic oxi¬ 
dation may be produced in many ways: by irradiation with 



Fio. 1. I: A typical abaorptlon ipactnim of a “normal’' CSF, II: Same 
CSF altered to pH 2. la: Same CSF returned to pH 7 after ascorbic acid 
deatruction at pH 11. Ua: Same as la at pH 2. Ill; Difference curve obuined 
by aubtraciing la from I. IV: Difference curve obtained by subtracting Ha 
(itnn II. Curves HI and IV are identical with the absorption spectra of 
ascorbic acid at pH 7 and pH 2 as described by Uie positions of the maxima 
and the ratio of their extinction values (see text). The ascorbic acid concen^ 
tration evaluated from each curve is the same (3.1 mg. per cent). 

ultraviolet light, by increase in pH above 10 at room tcmiMira- 
turc, by addition of catalysts such as Cu ion, and by heat (de¬ 
composition occurs even at room temperature). The 265-m;i 
band in CSF responded to all of these decomposition tests. 
On the contrary, although thymus nucleic acid is decomposed 
by strong ultraviolet irradiation (<#), we find that it is unaf¬ 
fected by any of the other testa. 

The observation by Spiegel, ei al. of the disappearance of the 
265-m/i band from a fresh sample of CSF is precisely what one 
might expect of ascorbic acid and therefore cannot be accepted 
as evidence for a chromatolytic enzyme which splits nucleic 
adds (Sy 12). 

The unique properties of ascorbic add not only aid in its 
identificatioD but also moke it possible to evaluate it quanti¬ 
tatively In CSF. Thus, an ascorbic acid analysis may be made 
by measuring the spectrum of a fresh sample of CSF before and 
after destroying the ascorbic acid by raidng the pH above 11. 
By measuring the difference of extinction before and after 
destruction at both pH 7 and pH 2, two independent evalua- 
Uons of the ascorHc add concentration are obtained. A “nor¬ 
mal’* curve and the method of analysis are presented in Fig. 1. 

It may be seen that the residual absorption (curve Ta) after 
the destruction of ascorbic add gives the so-called “S-shaped 
normal" curve. Because purines and nucleic adds are not 
destroyed by the pH changes, they, if present, would appear 
in the residual curves. The residual curve of Fig. 1 is typical of 
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both the “normal" and a large number of q>ileptic cases as 
well as of the “normal” and “abnormal" dogs and oats. The 
lesiriiul curve is due primarily to pA)tein and to free amino 
adds. Purine, if present at all, can be in only trace amounts* 
because we have demonstrated that ultraviolet irradiation 
produces a rise lin extinction, as it does for albumin (3). mthcr 
than a fall, as would occur if purines were present in signifi¬ 
cant concentrations. There is a minor distortion to wave 
lengths shorter than the maximum of serum protein which 
suggests the presence of insignificant amounts of other sub¬ 
stances which may be purines. We have found occasional 
abnormalities in the amount and quality of the residual spec¬ 
trum. These have been due to pathologically correlated in¬ 
creases of protein content, occasional increased “end" absorp¬ 
tion which is hard to identify, and a few cases with additional 
characteristic absorption which have been identified as uric 
acid. 

Incidentally, the concentration of uric add in “normal" 
CSF has been negligible (certainly less than 0.5 mg. per cent), 
which is of significance to the ultrafiltrate theory of formation 
of cerebrospinal fluid. 

Our values of ascorbic acid in CSF of the group of 80 mixed 
“normal** and “abnormal** patients (mostly the latter) range 
from 0.3 to 4.8 mg. per cent. This average value of ascorbic 
add in CSF is twice the reported normal value for human blood 
plasma (/5}. Wortis, et al. (/i), using the conventional chem¬ 
ical methods, have reported similarly high values of the ascor¬ 
bic acid content of CSF compared with blood plasma. The 
average value and upper limit of the range is approximately 
three times greater than has been reported by other investi¬ 
gators, all European (2), The contrary findings may be due to 
dietary differences an<i to the difficulties of carrying out the 
chemical method of assay. The spectropbotometric measure¬ 
ments arc direct and free from manipulation losses. We cannot 
state at this time whether or not a correlation in ascorbic 
acid content exists between “normal** and “abnormal** 
CSF*b. The average ascorbic acid concentration of the S dogs 
was 2.5 limes higher than that in humans and cats These 
variations may reflect dietary differences. 
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Com{Hurisoa o£ the ^-Glucoronidase 
Activity of Nonasl, Tumot, aad Lymph 
Node Tissues of Surgical Patients^ 

WuxiAH H. FiBHicAN Aod A. J. Aklyan 

D^partmmts of and Biochetni^ry^ 

UfUversUy of Chicago 

The physiological role of ^'glucuronidase is believed to be that 
o! “metabolic conjugation" (^, especially of the estrogenic 
honnonea. In many animal experiments 4) /^glucuronidase 
has been shown to be elevated specifically in response to cstro' 
gen injection. The excretion of large amounts of steroid glu- 
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Fibroid 
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Recurrent carcinoma 
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Adenocarcinoma 
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Rectum 
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2,490 

N 

LiiKima 

** 
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1,311 
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AUenucarciuouui 

Stomach 

3,t80 ' 

940 

K 

H 

Cardia 

1,510 

750 

B 

4t 

u 

i 2,180 
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» 

Benign islet cell sdeiioma 

Pancreas 

960 

600 

E 

Carcinoma, scirrhous 


172 

326 

L 

Post'fiarcum death 

1 . 

-- 

1,045 

N 

Adenocarcinomu, metastatic 

Liver 

1.650 

2.980 

J 

, recurrent 

Abdominal 




Covury^ mucinous 

will 

1,410 

' 

C 

1 Carcinoma of ovary, lecur^ 


2,740 

554 


rent 



(mesentery) 


• One unit w defined t Mg. of phenniphth«lein liberated from phenol- 
phtlmlein miitio-^-gluciironidc per hour at 38** from 1 gram of moist tissue 
under standard conditions U). 

t Patients previously studied (/) have been included for purposes of 
cdnparlwm. 

curonides in pregnancy, an observation many times confirmed 
by others, was accompanied by elevations in blood glucuronic 
dase activity (/). It was also reported (7) tbat malignant 
neoplasms of the breast and gastrointestinal tract contained 
more /^glucuronidase activity than did the corresponding 
uninvolved tissue. 

* Aided by a graft! from the Otho S. A. Sprague Memorial lustltutc. 
The technical sHlstaace of Evelyn OordoH and Belle Springer is gratefully 
ockDOwlodged. 
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At this time, oanfinaatoty data are presmitgfi w ^ as 
eoiBe new observa^ns o& the /ff^cavhuldaae eonttnt of 
human tissues (Table 1). The presence of retativ^y large 
amounts of /8-glucuronidase in the involved lymph nodes ol 
cancerous patients is reported for the first time (Table 2)., 
The main observations were as follows; Whereas tniolmal 
differences from normal were seen in bemgn fibroadenoma and 
gynecomastia of the breast, striking elevations were observed 
in carcinoma, fibrosarcoma, and in the proHfemted lactating 
breast. In the uterus, the normal endometrium was high in 
^ucuronidase. Carcinoma of the uterus contained more en¬ 
zyme than (fid uninvolved uterine tissue. Uterine fibroid was 
relatifely low in activity. In caremoma of the gastrointestinal 


TABLE 2 


•W 

J 

e 

Pathological 

dimgnostii 

Site of tumor 

Site of lytaph 
node 

GlucuronU 
date units 

Lesion 
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C 

Carcinoma 

Breast 

A:illla 

2,740 

694 

T 

Malignant mel- 

Indev finger 


2,532 

680 


anonia 





W 

Carcinoma 

Pretsiate 

Orvical region 

6,700 

— 

B 


Colon 

Mesentery 

1.590 

206 


1 

tract, elevations in glucuronidase occurred in the cardioesopha- 
gus, Stomach, and less frequently in the colon. In tumors of 
the pancreas no change or a decrease in activity was observed. 
Adenocarcinoma, recurrent and metastatic to the abdomen, 
contained relatively large amounts of enzyme. Lymph nodes 
which have l>een removed from patients with cancer of the 
breast, colon, and prostate and with malignant melanoiua 
contained excessive amounts of jS-glucuronidasc as compared 
with the corresponding uninvolved tissue. 

The observation of the enhanced ^-glucuronidase activity 
of lymph nodes involved by cancer seems particularly impor¬ 
tant. Here, the lymph nodes may l^e considered to be tissue 
cultures of cancer cells, and this is where the hij^iest glucuroni¬ 
dase concentrations have been observed. The same is true for 
mesenteric recurrences of cancer. 

Two important questions arise from these results. Is en¬ 
hanced glucuronidase activity a characteristic of cancer cells? 
If so, what is the significance of this finding? 

In considering the first question, a clear-cut answer at first 
would appear difficult in view of the results in carcinoma of the 
pancreas and in a few cases of adenocaremonm of the colon. 
However, if the tumor is small and is surrounded by much 
fibrous tissue, differences in activity may be impossible to 
demonstrate. Also, the adenocarcinoma of the colon involves 
both mucoal and muscle elements, whereas the control tissue 
baa been colon mucosa, which possesses hi/^ giucummdase 
activily. Nevq^elcaa, 11 of 14 of the primary neoplastic 
tissues, 4 of 4 metastasea to lymph nodes, and 3 of 3 recur- 
^ fences to abdominal wall and uterus contained increased 
ghicuronldase activity. Accordhigly, the view may be taken 
that elevated /S-glucumnldase b probably a characteeUtSc of 
malignant cells, aithou^ a high glucuronidase activity in a 
tbaie does not necessarily imply malignant ^hangf. 

BC^CSBt liify IS. 





tlw ^pxcilbD of tlw aiinifictnce of tbt praence of higher 
of ^^i^ocurmikiiAe In tumor timum auinot be an- 
iiwerhd at tbii time* Studies of many other enaymes in tumor 
tism have shomii In the majority of caaesi a lowered activity 
as eomparad to the ensymic activity of normal tiMues. 
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Blood Plasma Ascorbic Add Levels on 
Controlled Intakes of Ascorbic Acid 

Many 1^. Donns and Floeence L. MacLrop 

AgwuUurai Exp^rimenl Siaiion, 
UniwrsUy of Tenness^e^ Knoxnlle 

A survey of the ascorbic acid status of college students re¬ 
ported from the University of Tennessee in 1944 (/) indicated 
a limited relationship between the fasting bkx>d plasma ascor¬ 
bic add level and the calculated intake of ascorbic acid the 
preceding day. 

An outgrowth of this work was a series of studies, from 1942 
to 1947, with subjects maintained an controlled intakes of 
ascorbic add. Considerable data were accumulated on blood 
plasma ascorbic add values on these intakes. Since the plasma 
ascorbic add is often determined in population survey studies, 
a statement of these values, with their standard deviations, 
may aid in the interpretation of survey data and indicate the 
dietary intake of ascorbic add in these populations. 

The subjects were 41 young women in their early 20's who 
weighed 44-76 kg., with an average weight of 57 kg. The 


TABLB 1 

Eiorw PXASHA Aiomaic Acm Valoks With Stawdahd Dhviatioh* r<>» 
SI SusjecTS (Mhah Wuoht, 57 Ko.) 


InMks 
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(mg./lOO ml.) 
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(m^./lUO ml.; 
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0.34-0.62 

57 ! 

0.72 
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0.51-0.95 

«2 

0.93 

±0.1 w 

0.74-l.U 

107 

t.05 

±0.170 
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fasting plasma ascorbic add values given in Tabic 1 arc 2-day 
and d-day averages following 7- to 10-day adjustment periods 
at each level of intake. Fifty, 75, and 100 mg. were given daily 
as the synthetic vitamin. The diet contained an average of 
7.1 mg. of reduced ascorbic add. In the first iaq>erimcnts on 
17 subjects^ intakes were increased by intervals of 25 mg. 
Later, 24 subjects on the same intakes were studied, but with 
increawng and decreasing intervals of 25 and SO mg. The 
changes in the time and intake schedules os the study pro- 
IP^vssed were the mutt of statistical evaluation of existing data 
and WOT made to eniatge the scope of the findings. 

A 2S-m|. ascorbic add intake inr 6 days or 2 weeks preceded 
fbe eapaiteenti^ pet^. The Wood plasma ascorbic add 


"values of subjects at this intake decreased or were fNuely 
maintained. Adjustment to intake is not claimed for this 
preliminary period, and the plaama ascorbic add value given 
lor it is undoubtedly high. A curve through the three expeii^ 
mental values places this plasma level at approximately 0.43 
mg. of ascorbic actd/lOO ml. 

Overlapping of values at the intervals studied becomes more 
pronounced at the 82- and 107-mg. intakes, perhaps indicating 
adequacy at the lower level for some subjects, l^he standard 
deviation determines the range within which two-thirds of the 
plasma ascorbic acid values of subjects maintained on the cor¬ 
responding intake will fall. The wide range in the plasma ascor¬ 
bic add values at each of the three levels of controlled intake 
indicates that any estimation of the vitamin intake of a popula¬ 
tion based on a plasma ascorbic arid survey cannot l>e narrowiy 
defined. 
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Humidity and Tolerance to Low 
Barometric^Pressure 

Norman K. Piinxips, Faui. ,\. Saxon, and 
X Fe£kuan H. Quiiaiv 

D€^rim4nt of Zoology, 
(inmrsUy of MaryUmd^ Colkge Park 

During eiq^eriments in respiration at low pressure it became 
apparent that high humidities increase the ability of Swiss 
Albino mice to withstand reduced pressure. 

Young male mice ranging in weight from 20 to 30 grams are 
placed in a small low-pressure chamber, and the pressure is 
reduced at the rate of 1 cm./minute. The lichavior of the 
animals is closely observed, and the pressure at which respira¬ 
tion stops is noted. Provision is made for controlling the 
humidity of the air entering the chamber. Tests have been run 
at 22®, 10®, 0®, —10®, and — 20® C. At each combination of 
temperature and humidity 10 nr more animals have Iwen 
tested. 

At all temperatures used, air of 100 per cent humidity in¬ 
creases, in comparison to dry air, the tolerance of the mice to 
pressure reduction. This effect is most noticeable at —10® C., 
at which temperature mice in dry air die at an average pressure 
of 418 mm. Hg (1.5,500 feet simulated altitude). In air of HK) 
|3er cent humidity death occurs at 180 mm. Hg (35,000 feet). 
At other temperatures the lieneficial effect of humidity is, 
somewhat less, but still appreciable. The optimum conditions 
for survival of Uiese animals ore 0® C. and 100 jH:r cent humid¬ 
ity, in which state the pressure is reduced to al>out 40 mm. Hg 
before death ensues, 

Humidities of 65 and 90 \ier cent have been employed, but 
the results indicate that these humidities do not improve the 
tcfferancc of mice above that afforded by dry air. 

Experiments to determine the effects of humidity on the 
tolerance of human subjects to reduced pressures, and low 
temperatures, are in progress. Also, the study on mice is being 
extended to include the effect of humidity on other respiratory 
lactora 
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Electrical Resistance of Whole Blood 

SAicimt Gbapf, a. B. Voorhjkes, 
and Arthur H. Blaceuore, 
Departments of Obstetrics and Gynecology, and 
Surgery, College of Physicians and Surgeons^ 
Columbia Universiiy 

Th« drcumstances accompanying blood coagulation are 
not yet clearly understood. It is probable that several com* 
ponents and one or more reactive processes are involved prior 
to the ultimate conver^n of soluble fibrinogen to insoluble 
fibrin. The exact points of attack by the anticoagulants, 
heparin and dicrimarol, are also not clearly defined. That 



Minutes 

Fio. 1. Representative resUtance-tiine curves: Q-‘O Typical 

'normal blood, •—Blood from patient receivinKi^^PArin over 48-bour 
period; X—^—X Normal blood with cxce&s heparin in vitro; f Clot by 

Laa-Whlte. 

the therapeutic use of these agents is not unattended with 
risk is well known. Clinical administration of the anticoagu* 
lants is commonly directed according to the observed clotting 
time, but this property appears not to be an infallible indi¬ 
cator. It is uncertain whether or not the too-frcqucntly- 
unpredictabie dosage responses arise from errors in the meas¬ 
urement of the clotting time or whether the extravascular 
clotting time is a relevant guide to therapy. Perhaps when the 
whole phenomenon of blood coagulation and the action of the 
anticoagulant drugs are better understood, some more per- 

68 


tinent index for clinical evaluation and drug application will 
be set up. 

Further, the methods employed for the measurement of 
clotting time are highly subjective; the Lree-White method, 
which enjoys the widest use, yields reproducible data in 
skilldl hands, but these data are not strictly referable to the 
data of other laboratories or technicians. It appeared, there¬ 
fore, that it might be profitable to investigate other properties 
of the blood which might bear some relation to coagulation 
or which might change in a manner indkative of the dotting 
time. These properties must be susceptible to rapid measure¬ 
ment without introduction of extraneous mechanical or chem¬ 
ical factors such as a^tation or dilution. 



Mloates 

FlO. 2. Alteration in reslaUncc-timc pattern by adminiatrstlon of 
bepariai X'—“X Initial blood before heparin; 0—0 Rood from same 
patient after heparin treatment for 18 hours; —• Blood from same 
patient after heparb treatment for 24 bouts, lost 8 hours under increased 
dose; f Clot by Lee-Wfalte. 

It was anticipated that electrical conductivity mightsudi 
a property and, even though it might reveal nothing further, 
it was expected that the resistance of the freshly drawn blood 
would increase until coagulation supervened, at which time 
an inflection in the resistance-time curve would occur. Fl«». 
1 and 2 demonstrate how well this prediction was realised, 
but—and this is perhaps of greater significance—these data 
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, alio reveal certain wholly unexiMcted pheDomena. In thoie 
initanoes where the coagulation time has been d^ 3 red by 
drug* in vivo or in viirOf there Is an inordinate increase in 
resistance preceding clot formation when the latter is measured 
by the Lee*White method. Fig. 2 depicts one example where 
Some intravascular defects were antidpated but wherein the 
extravascular clotting time was not greatly delayed. The 
blood specimen token before medication exhibited a very 
high initial resistance with an accelerated change in resistance 
before coagulation. The accompanying curves show the al¬ 
terations in the blood of this patient after administration of 
heparin. 

These data appear to warrant further intensive investiga¬ 
tion of the electrical resistance shifts in freshly drawn blood; 
such an investigation is under way in our laboratories. For the 
present we offer the speculation that this increased and in¬ 
creasing resistance is a consequence of the orientation or 
unfolding of certain plasma proteins in such manner as to 
form electrically neutral and unionized dipoles. The conduct¬ 
ance of the proteins themselves might be thus inhibited, or 
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the plasma electrolytes might be bound in the hypothetical 
double layer. The physiological significance of this phe¬ 
nomenon remains to be seen, but it is probable that the latter 
is affected significantly by the charge of the container—in 
this instance, pyrex glass. The hypothesis appears to be sus¬ 
ceptible to experimental exploration. 

The measurements of electrolytic resistance were made with 
an altemating-current bridge^ espedally designed for this 
purpose (see Fig. 3). The use of fiO^ycle alternating current 
eliminates polarization ita the cell. The voltage across the 
cell is constant at balance and is equal to about 5 volts r.m.s.; 
this corresponds to a maximum power dissipation of i watt 

* Msaufsetorsd by Msttbew Conrad* It^un bwtnanaata, Inc., 12 Watt 
Now York aty, 

sexssres, July 18,1947 


in the cell. In order to minimize the possibility of znodificatioa 
of the reactions in the cell arising from the passage of the 
measuring current^ a switch is provided for dosing the bridge 
energizing dreuit only when a reading is taken. 

A vacuum tube phase-detector and amplifier is used to 
amplify the bridge output voltage. A zero-center mlcroam- 
meter connected to the amplifier output is calibrated directly 
in the percentage by which the cell resistarce deviates from 
the value indicated by the four decade dials of the variable 
arm of the bridge. The scale of the meter is graduated linearly 
from —15 to -f IS per cent deviation. Cell resistances within 
the range of 200-10,000 ohms may be measured. The Instru¬ 
ment is compact and portable and may be plugged into the 
house current supply at the bedside. 

The conductivity cell constant was approximately 12 redp- 
rocal cm.; this brought the measured resistance into the most 
accurate range of the bridge. Since the frequency is low and the 
electrodes small, it is obvious that the inductance and capad- 
tance factors are minimal; certainly, the change with time of 
these parameters must be negligible except in so far as they 
might be affected by the speculative double layer. 


Tracer Micrography* 

L. Martom 

Rational Bureau of Standards^ Washington, D. C« 

P. H. Abelson 

Department of Terrestrial Magnetism, 
Carnegie InsiiUition of Washington 

In the well-known method of radio autography a radio* 
active isotope is introduced in a biological or other Bystem, 
and the distribution of that particular element within the 
system is determined by bringing the sample in close contact 
with a photographic emulsion. This method lacks resolving 
power because, even in the case of perfect contact of the sample 
with the photographic emulsion, the circle of confusion pro¬ 
duced from every point of emission is so great that details 
less than .1 mm. are very hard or impossible to distinguish. 

In order to improve the resolution of this tracer method, 
electron optical image formation was used for the determina¬ 
tion of distribution of a radioactive element within a given 
sample. This is based on the emission of high-speed electrons 
by many tracer elements end the use of electron optical lens 
elements for forming an image on a photographic plate or 
other suitable recording surfaces. In the absence of any method 
for correction of the chromatic aberration of electron optical 
lenses, the first attempts were limited to elements which are 
emitters of monokinetic ^-rays (internal conversion electrons). 
After some attempts with Cb“ Sr"-®^, and Pa*“, Ga« 
was selected for the tests. Gallium chloride was prepared by 
chemical separation from zinc, bombarded by deuterons in 
the Department of Terrestrial Magnetism cyclotron, and the 
solution evaporated drop after drop on a J-inch tantalum 

(Tbe early phaee of this work was carried out while one of the authors 
was atuched to Stanford University. During that lime work was carried 
out under a Rockefellet grant and with a considerable amount of collabora- 
tioa oa the part of J. Hamilton and K. Segri. Their cooperation and the 
bdp of the Rockefeller Foundation is araiefully acknowledged. 
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<b^« The latter wa& used as the emitting surface at a distance 
of about inches from a photographic him. A magnetic tens 
coriflisting of an iron-clad coil with Armco iron i>ole pieces was 
used for forming the image. Fig, 1 shows the iH)le pieces of 
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the magnetic lens, witii a specimen inserted at left and a simple 
film holder attached to the right side. The conditions were 
selected so that a linear magnification of 1.6X was obtained. 
Vacuum requirements arc ver>’ moderate; the mean free 
path of the electrons is large compared to the apparatus 
dimensions, even at forevacuum pressure, Preliminar>^ ex- 
periments were made with samples of different concentration 
and thickness of the radioactive layer. Exposure Limes ranged 
from 2 to 12 hours, according to the age and concentration of 
the sample and the numerical aperture of the lens. As a 
quantitative example, the following may be given: 1 milli- 
curie/tnm.* of Ga®’ at a numerical aperture of 0.04 rad. and a 
magnification of 1.6X gives a satisfactory photographic dens¬ 
ity with labour exposure. For the most part, Process-type 
emulsions were used for the recording of the image. Tracer 
micrographs can be obtained consistently with good definition 
if the layer is sufficiently thin to avoid considerable self- 
absorption. Hie best resolving power obtained thus far is about 
30 M- Fig. 2 shows comparative exposures of the same R|>eci- 
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men l>oth by the radio autograph and by tiie electron optical 
method. The electron optical exposures showm arc taken with 
two dififerent limiting apertures having diameters of 0,040 
and 0.080 Inch, respectively. 

Further improvements of the method include an after- 
acceleration of the /J-particles. By such afteracceleration we 
not only to reduce the exposure times but also to achieve 
a better resolution through a icductSoh of the spherical 
aberration. A further reason for afteracceleration U that the 
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tiubntatic aberration, which is always present (even In the 
case of monokinetic sources due to self-absorptkm), can be 
reduced markedly if the accelerating potential k at least 
comparable to, ur greater than, the energy of the primary 
mission. 

Staining of Nerve Endings in Mouse 
Epidennis by Fenlgen’s Nucleal Reaetton 

C H. U. On 

Department of Anatomy, Waskin^tan ViUnrsityt 
and Barnard Free Skin and Cancer HvspMf 
St, Louis, Missouri 

ik* far as tlie writer is aware, there is no satisfactory method 
for the demonstration of nerve endings, especially In the 
epidermis. Most impregnation methods using metallic salts 
are tedious, fickle, and exyicnsive. l*hc chief objection is that 
the end result, even in successful prej:>arations, though suine- 
times very beautiful, shows not the nerve itself but the black 
precipitate of silver salts. 

During the study of'the effect of methylcholanthrene on 
nerves in mouse skin, as part of a research project organized 
by E. V, Coivdry, of the Barnard Hospital, the writer found 
that nerves and nerve endings can be stained by Feulgen's 
nucleal reaction. Aside from being easy to. operate, less time 
consuming, and quite specific, this methotl produces no pre¬ 
cipitate. The technique is as follows; 

Separate mouse epidermis from dermis by the heat method 
dcscriM by Baumljerger, Suntaeff, and Cowdry (i), fixing it 
in 1 part formalin and 9 parts absolute alcohol saturated with 
picric acid (2), After carrying the tissue into water, hydrolyse 
and stain as for thymonucleic acid. The reagents used should 
be prepared as specified by Cowdry (J). U ts not necessary to 
wash out the picric acid completely. Employ graded alcohols 
and x\dols for dehydration and clearing. Mount in balsam 
for examination in toto or embed in paraffin for scetbning 
Staining must Ije carried out before embedding; otherwise, 
the stainahility of the nerves is somehow impaired. No 
other precautions arc necessary. 

Epidermis prepared in this way shows nerve fibers to¬ 
gether with their endings and cell nucld. This coloratJon of 
nuclei is an advantage rather than a hinderance, for the 
relation of nerve endings to the surrounding cells is thereby 
clarified. The cytopham and other structures may be counter- 
stained with fast green. S^des first prepared in October 1945 
are still in perfectly good condition. 

Uang (^), also of diis laboratory, recently found that nerves 
can be stained by SchifTs reaction. Consequently, the fUDcess 
of hydrolysis may be omitted. The mechanisin of staining is 
unknown. However, unless nwrves and nerve endings ere 
proved to contain thymonucleic add, the i^)cdfidty of nucleal 
reaction for this chemical compound is questionable. 
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Adwme€t inproUin chmmi$tTV- (Vot. 3.) M. L. An^on and 

Jo!m T. Sdsall. (Ed*.) New York: Academic Prcas, 1947. 

Pp. zii + 524. aUttStrated.) 17.50. 

This third volume, like its predecessors, tains thorough 
and critical reviews by specialists of some of the fields of 
protein chemistry which have been particularly explored 
during the past few years. 

In "The Chemical Determination of Proteins/’ P. L. 
Kirk dlsctisses the physical and chemical methods used and 
emphasises ifU€r dia the pitfalls that can be encountered in 
the uncritical use of the Kjeldahl method for nitrogen in one 
or another of its innumerable modifications and the uncer¬ 
tainty of results obtained with salt fractionation of protein 
mixtures. This review is complemented by that of Max S. 
Dunn and Louis B. Rockland, "The Preparation and Criteria 
of Purity of the Amino Adds/’ which contains also a section 
on the synthesis of amino acids containing isotopic atoms. 
Particularly useful are the tables on the spedfic rotations, 
resolution, and solubilities of the amino adds, the Van Slyke 
nitrous add and ninhydrin manometric methods, and the 
paragraphs on the semimicro Kjeldahl determinations. A 
tabic of references for microbiological determinations is also 
given. 

Roger M. Herriott reviews the "Reactions of Native Pro¬ 
teins With Chemical Reagents” in oxidation, reduction, alkyl¬ 
ation including the mustards and 2,4-dmitrofluorobeozene, 
acylation, deamination, diasotixation, etc. Henry B. Bull 
presents "Spread Monolayers of Protein,” primarily from 
the physical standpoint, while Alexander Rothen, in "Films 
of Protdn in Biological Processes,” reviews film transfer, 
spreading, enayme films, immunolosjcal reactions, and his 
own results b studying plastic-covered protein films. Arne 
Tiselius, b "Adsorption Analysis of Amino Add Mixtures,” 
contributes a detailed diset^on of the techniques and 
methods developed b his laboratory. 

Anthony A. Albanese reviews "Ammo Add Requirements 
of Man/' and Robert Elman, "The Use of Protein and Pro¬ 
tein Hydrolysates for Intravenous Alimentation.” Both 
authors, however, seem to have overlooked an added use of 
proteb lo’drolyzates in the treatment of the hypoamino- 
addemic crises of nephrotic children. 

I-conor Mkhaells discusses “Ferritin and Apo-Ferritin/* 
and Alexander E. Bmunstem reviews "Transamination and 
the Integrative Functions of the Decarboxylic Acids in 
f*fitro^ Metabolism.” The concluding article, "The Plasma 
Proteins and Thdr Fractionatiim/’ by John T. Edsall, is the 
most complete summary to date on the plasma protems, their 
fractionation, lyrical properties, arabo add composition, 
and functions. 

The great vabe of this book is enhanced by the very 
wunplete bibliographies and subject and author bdexes. 

Fkahcis P. CrntNAW) 

JntliMeM MiAkd Renarch, New York CUy 


A biblioffraphy of birdi: with special refetence to anau 
omp, behavior, biochemistry, embryoloffy, pathology, 
physiology, genetics^ ecology, aviculture, eeonamit or^ 
tdthelogy, poultry culture, evolution and related atrb- 
Jects^ Reu)>en Myron Strong. Chicago: Field Museum of 
Natural HLsto^^^ IW9 (Pts. 1 and 2), 1946 (Pt. 3). Pp.464; 
469; 522. 

Tliis is a monumental work for which no praise is too great. 
When one reads the subtitle above, one wonders if anythbg 
has been omitted. And when one has leafed through Part* 1 and 
2 (bciuding rules and symbols employed, key list of abbrevia^ 
timis for periodicals cited, list of periodicals not died but 
rebted to birds, and author catalogue of references) and 
has searched through Part 3 (Subject Index), he is con- 
vmced that no effort has been spared to provide the bvesti* 
gator with everything of value (except distribution, and sys- 
tematics or classification). And yet no one knows better than 
the former editor of Vol. Ill of the Bihliop’apky of fishes how 
impossible it is to gel all the dtations. No bibliography is 
ever finished. But for all this, Dr. Strong’s Bibliography of 
birds will be the sure and solid foundation on which avian 
bibliographers will build in the long future. 

Years ago, when Dr. Strong first conceived the idea of a 
bibliography of birds, the reviewer’s advice was asked as to 
the method of procedure. It was suggested that he take the 
Bibliography of fishes (imperfect as it would he found b 
places) as a guide and that he improve on this work wherever 
possible. This Dr. Strong has done. 

In the front of Part 1 is a key list of abbreviations for 
periodicals dted, with the names of the periodicals printed 
in full. This section standardizes the abbreviations and is of 
great help to beginners and to an)^ who have to do with Httle- 
known journals. 

When one comes to look up a citation one finds the sur¬ 
name of the author in bold-faced t^Tx; and his given names in 
italics, set in a line on the left by themselves. In the vertical 
line below the surname is the date of each article, also set in 
boldface. Having author and date of publication in a vertical 
line on the left, it is easy to pick out the article wanted. If 
more than one article has been published in one year, these 
arc indicated as 1910a, 1910b. Had these been set 1910.1, 
1910.2, as in the Bibliografiky of fishes, they would look better 
and, with the period separating the 1 from the 1910, would be 
more easily read. Then too, at outer top of right and left 
pages are abbreviated guide names in lK>ldface. It would 
have been better to have put the full name. 

Another improvement of great value is the appearance at 
the end of certauwbook or journal references (if these are rare 
or little known) of such hieroglyphics as IJC, etc* Reference 
to pag» 12 and 13 of Part 1 gives the name of the library in 
which the rare book or journal may be found. This will be of 
ioesititnahle value to a host of users. 

as we often hear said, bibUogtaphy is the sound basis 
all riweardt, then Parts 1 and 2 may be likened to a 
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itordbouse of letiming* Fart 3, the Subject Index, is the guide 
to the particular shelves on which the wiahed;for data may be 
found. Here are segregated in alphabetical, chronological 
order the references to any particular bird, organ, or subject 
in which the researcher is interested. 

But such an extensive warehouse must have a chart or 
guidebook to help the seeker. This, the Subject Index cover¬ 
ing 522 pages, is the most extensive and elaborate known to 
the writer The major headings have subdivisions, the latter 
have their subdivmons, and so on. Evidently Dt. Strong has 
not depended on the titles for indexbg, but has looked up 
the articles themselves. This prolonged search will explain 
the multiple or cross references to many articles and books, 
the use of bold-faced type for the year of publication of an 
entry (with or without an asterisk) indicates an outstanding 
article, generally with extensive dtation of literature. 

One has to work over the Subject Index, however, to realize 
its thoroughness and its complexity. So great are these tilings 
that on alphabetical Finding Index is a necessary key for 
unlocking the door to the great wealth of the vast and com¬ 
plicated Subject Index. Such an index, now in preparation, 
is to be published as Part 4. When this has been accom¬ 
plished and the treasures of this great work made easily 
available, It will be seen that this is surely ike Bibliography 
of Birds, the most valuable tool ever forged for students of 
ornithology and an imperishable monument to the labors of 
the author, 

£. W. Gunosa 

the American Museum of Noiural History^ 

New York CUy 

Organic onofyffcol reegente (Vol. I.) Frank J. Welcher. 

New York: D. Van Nostrand, 1947. Pp. xv + 442. $8.00. 

The use of organic substances as reagents in inorganic 
analysis dates back to the early days of chemistry; indeed, 
almost 2,000 years ago Pliny tested for iron with papyrus 
soaked in a solution of nutgalls. This test for iron is still 
used in vinegar works, although filter paper, cotton, etc. re¬ 
place the papyrus. It was not, however, until 1905, when 
Tschugaeff introduced dimethylglyoxime as a specific and 
highly sensittve reagent for nickel, that the significance of or¬ 
ganic analytical reagents was strikingly brought to the atten¬ 
tion of chemists. Since 1905, especially during the past two 
decades, many new organic reagents have been discovered 
and improved techniques have been developed. In addition 
to serving as specific or selective reagents in gravimetric and 
colorimetric analysis, organic compounds have many other 
uses in analytical procedures, serving as solvents, dry ex¬ 
tractants, concentrating liquids, wash liquids, buffera, oxi¬ 
dizing and reducing agents, protective coUoide, flocculating 
agents, stabilizers for certain reagent solutions, coupling 
agents, primary standards, pH indicators, etc. 

Orgmic analytical reagents is to be published in foui vol¬ 
umes, making available in one place a description of all or¬ 
ganic compounds employed in making analyses as well as 
laboratory directions for their use. Volume I includes Chapters 
on:“The Electronic Theory of Valence” (S pp.),‘^ Coordination 
Compounds” (11 pp.), “ Chelate Compounds" (9 pp.), “Types 
of Chelate Rings" (17 pp.), “The Effect of Structure on 
Solubility’ (7 pp.), “Hydrocarbons" (13 pp*)» “Substitution 
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^j^^oducta of Hydrocarbons" (7 pp.), “Alcohols” (50 pp.)» 
’’"PhcBcds” (71 pp.), “Miacellaneouft Phenolic Compounds" 
(36 pp.), "Amino Phenols" (16 pp.),“Phenol Sulfonic Adds" 
(20 pp.), "8-Hydroxyquinolinc arid Its Derivatives" (81 pp.), 
**Azo Derivatives of S-HydroxyquinoUnc" (13 pp.), "Ethers" 
(IS pp.), “Aldehydes" (19 pp.), and "Ketones" (35 pp.). 
The book concludes with an index of names and synonyms of 
organic reagents and one on their uses, arranged alphabetically 
under the element or radical for which they are employed. 

The voltune is conveniently arranged for ready reference. 
The formula, molecular weight, Beilstcin reference, properties, 
and u^lhod of preparation are given for each reagent, as well 
as references to the original literature. 

In the first printing of a work of this nature and scope it 
is difficult to avoid errors. The following are representative of 
those noted. In Table 5 (p. 22) the bond angles for 8-membered 
rings should be -*25° 32' and — 21° 35' for zero and one double 
bond, respectively, and —9° 44' for four double bonds; for 
9-xnembered rings with four double bonds the value is —16° 
29'. On page 21, third paragraph, three of the bond angles 
for 7-membered rings are inconect; the correct values are 
given in Table 5. On page 249, the molecular weight of (HO»S)t- 
C«Hi(OH)t is given as' 358.2; the correct value is 270.23, 
Actually, the monohydrate of the disodium salt of this add 
is employed, and its molecular weight is 332.2. The 5enBlti^^ty 
of this reagent for titanium (p. 251, line 5} should read: part 
of titanium in 100,OCX),000 parts of solution ... 

The great number and variety of organic compounds offers 
one of the most promising sources lor new and better analytical 
reagents. Volume I of this series is a valuable addition to 
the reference works in this interesting field of analytical 
chemistry and, together with the three succeeding volumes, 
will make a most useful treatise on organic analytical reagents. 

JOHK H. Yog 

University of Virginia, Charlottesville 
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Colin, Eowaw) C. Elements of genetics. (2nd ed.) Phila- 
dclphia-Toronto: Blakiston, 1947, Pp. xiii -f 402, (Illua^ 
trated.) $3.50, 

EiDiNorp, Maxwell Leigh, and Ritchlis, Hvwan. Atomics 
for the millions. New York-London; McGraw-Hill, 1947. 
Pp, xiv -I- 281. (Illustrated.) $3.50, 

Maxklev, Klaee S. Fatiy acids* their chemistry and physical 
properties. New York: Interscience, 1947. Pp, x -f- 668. 
(Illustrated.) $10,00. 

Michenee, Wuxum H. Physics for students of science and 
- engineering. New York: John Wiley; London: Chapman 5c 
Hall, 1947. Pp. X -f 646. (Illustrated.) $4.25. 
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(Illustrated.) $7,50. 
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Hic Native Protein 


Dorothy Wrindh 

Department of Phyiice, Smith Cottege, Northampton, MauaduuoUt 


R esults obtained in physical 

chemistry and chemical crystallography yield 
a rather dehnitc picture of the native protein 
which fits at many points with Uiat emerging from the 
various fields of the biolog>' of the proteins, i.e. enzy- 
mology, immunology, pharmacology, virus studies, and 
genetics. If we attempt to sum up the general impression 
derived from a study of various independent sources of 
information on the proteins, it can be broken down into 
the following parts: 

(1) Many proteins in solution are particles, not indi- 
vidual molecules {21). It is useful louse the term protean 
to connote a native protein unit incapable of division 
into subunits also having the native protein character. 
Every native protein may then be regarded as a proteon 
or a system of proteons, alike or different. That a pro¬ 
tein particle is not a mere conglomerate of proteons but 
an orderly aggregate, ix. a molecular colony, follows 
from the finding that in many cases where ultra- 
centrifugal studies show that a protein is uniform in size 
and shape under well-defined external conditions, the 
protein in question is capable of dissociation Into subunits 
when the environmental conditions are modified (21). 
Much information has now been assembled concerning 
the particle status of many proteins, ranging from the 
very large tobacco mosaic nucleoprotein down to horse 
hemoglobin. "Hie reversible dissociation of protein par¬ 
ticles does not imply any change in the chemical status of 
the proteons. It is therefore to be sharply distinguished 
from denaturation. 

(2) Interprotcon associations within particles depend 
upon the R-substituents of the amino acid backbones 
(N— Cm —C) which make up the proteon skeletons. Struc¬ 
ture chemistry provides three types of association: direct 
polar, mediated polar, and less polar. Horse hemoglobin, 
which on dilution dissociates into two subunits, provides 
an illustration of the first type; the Helix hemocyanin 
particle whose dissociations in aqueous solution are 
affected by Ca‘*^and an illustration of the first and 
second types (2J), That the less polar R-substituents of 
aliphatic and aromatic types, as well as the more polar 
types, emerge from protein surfaces is indicated by many 
data, c.g. the higher solubility of insulin in propylene 
^ycol than in water and the affinity of human serum al¬ 
bumin for the paraffin chains of fatty acid molecules {13). 
Thus, associations of the third type are also a possibility, 

Based upon ^ SdagUts Mat&oHal Lecture, American 
OMmika Spdeiy, 1947. 


and the fact that studies in aqueous solution give two 
subunits per particle (e.g. for horse hemoglobin) does 
not preclude the possibility that these subunits may 
themselves be particles in which the proteons are asso¬ 
ciated by less polar K-groups. Such a situation is in¬ 
creasingly indicated by crystallographic studies {6). 

(3) The proteon skeleton is an intrinsically unfto&Ie 
structure. This is seen, for example, in the fact that each 
protein has its own pH stability range. Its stability de¬ 
pends upon the energy provided by the association of 
favorably placed polar R-substituents which can be direct 
or mediated by foreign molecules or ions. The minimum 
solubility of a protein in the neighborhood of its iso¬ 
electric point and the general instability of proteins on 
dilution (4) are further indications of this situation. The 
fact that the proteon, apart from its R-groups, is unstable 
means that there is, in the skeletons of native proteins, a 
labile bond. That the protein skeleton is rigid, we know 
from both crystallography {6) and physical chemistry {10), 
Evidently it is this labile bond which is responsible for 
the rigidity. That the labile bond joins skeletal atoms and 
not atoms belonging to R-substituents is inherent in the 
viewpoint which emerges from chemistry as a whole. Just 
as the sterol skeleton embodies the sterol character, the 
protein skeleton embodies the protein character, irre¬ 
spective of the particular amino acid compositions of in¬ 
dividual proteins. To reject this viewpoint is to exdude 
the proteins from the fabric of present-day dtemkal 
ideas. The protein molecule may be viewed as a triumph 
of atomic engineering in which there is a “compression” 
member comprising the skeletal atoms and a “tension” 
member comprising the R-substituents with hydrogen 
bridges and hydrogen bridge circuits as “ties.” The rela¬ 
tion between the skeleton and the associational complex 
of its substituents is thus essentially symbiotic. Only with 
the stabilization energy provided by the associations of 
its substituents can the skeleton continue to exist; only 
so long as the skeleton remains intact arc the sites or 
roots of the substituents held in spatial positions which 
permit the formation of associations. In the associational 
complex of substituents resides the physicochemical in¬ 
dividuality of a proteon; upon it depends its biological 
specificity. 

The Proteik Skeueton 

The major unsolved problem in the structure of pro¬ 
teins is the nature of the protein skeletons. It is to be ex¬ 
pected that these skeletons axe entities as definite as, for 
example, the carbon skeleton of the sterols or the carbon- 
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aitrogen skeleton of hexamethylene tetraminc. The in¬ 
formation required, before fundamental progress in 
understanding protein structure can be made, is a blue¬ 
print showing the positions in space of every N, cver\^ 
Ca and every C in the skeleton or skeletons. It is neces¬ 
sary, therefore, to <Uscover how the (N—C) units 
are interlocked to form a rigid skeleton and, incidentally, 
the number or numbers of amino acid residues capable of 
building such integrated structures. 

One imfwrtant issue, generally the first to be discussed 
in an analytic study of an unknown structure, is sym¬ 
metry. The fact that all the (N —C.—C) units in proteins 
have the atom attached to the C* in the same (Icvo-) 
position narrows the possibilities regarding the svtu- 
metries of protein skeletons, since it eliminates all types 
involving a center of symmetr)^ or a mirror plane. Twelve 
I>ossibiIities comprise; two cubic, O and T; two hexagonal, 
De and C«; two rhombohcdral, Da and Cs; three tetrago¬ 
nal, D*, C*, and S 4 ; one orthorhombic, D-; one monoclinic, 
C*; and one triclinic, Ci. Each will require investigation 
in turn. So far only cubic symmetr>'^ has been consid¬ 
ered (25), So many facts regarding protcin.s fall into 
place if it is assumed that protein skeletons have cubic 
symmetry that this assumption and its far-reaching im¬ 
plications merit detailed investigation and study. 'Fhc 
hypothesis at once explains how it can happen that a 
number of proteins, unlike organic molecules in general, 
form crystals of high symmetr>' (6, 7). It explains, also, 
the variety of space groups exhibited by protein crystals 
(<y, 7), The body of knowledge comprised in the atomic 
structure of minerals (^) shows exactly the lines upon 
which such a situation can arise, provided a cubic skele¬ 
ton is characteristic of all proteons. Prot.cons form par¬ 
ticles, often of immense molecular weights, which, to the 
limit ot sensitivity of the uUraccntrifugal technique, are 
uniform in shape (21). The cubic hypothesis explains how 
this can happen. Molecules built on cubic skeletons can 
form particle.s by the association (as it were) of faces, 
edges, or vertices, after the majincr of the silicates (^), 
thereby building aggregates which arc of definite mor¬ 
phology, even though they may be large. There seem to 
be many indications that only a cubic skeleton can build 
particles of definite moq^hology having the variety of 
shapes exhibited by protein particles. The variety of 
optical characters (12) is also explained. Since the cubic 
skeleton is necessarily isotropic, the optical character of a 
protein crystal depends upon the nature and arrangement 
of its particular R-substituents. 

In this connection, the idea presents itself that a local 
situation on the surface of a protein molecule or within a 
protein particle may be, to all intents and puqwses, a 
replica of a local situation in a mineral (26). Metals ions * 
arc known to be associated with many protcin 5 ^ c,g. 
manganese with arginase, zinc with carbonic anhydrase, 
copper with phenolases, iron with catalase, peroxidase, 
cytochromes, and lactic dehydrogenase. With mineral 
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precedents in mind, we can picture a metallic ion, fol' 
which a tetrahedral or an octahedral environment of 
oxygens is appropriate, clamping together protein mole¬ 
cules, each carrying glutamyl or aspartyl substituents. 
We can also picture hydrogen bridge circuits, of the types« 
found in icc (f) and in various organic crystals, such as 
pentaerythritol (5) and acetamide, (JS) engaging sub¬ 
stituents of protein molecules. Such situations involve 
symmetry clcmejits also. A cubic skeleton permits, 
though it does not require, such associational complexes 
of its substituents. It would also permit the integration 
of in^viduol hydrogen bridge circuits by water molecules 
into a multiply-connected network covering the whole 
molecule. Proton jumps or transfers, of the type already 
postulated in ice, would then allow the entry and exit 
of protons at widely separated points. The suggestion 
may be made that the essence of a protein capable of 
^jnzymatic activity may reside in .such a network over its 
surface. J^)ng-range forces for [iroteins, which have been 
postulated for some time, provide, it would seem, the 
only explanation of biological phenomena such as those 
concerned with the pairing of chromosomes and the mi¬ 
totic cycle in general (22). I'hey have recently been postu¬ 
lated, even more definitively, on the basis of revolution¬ 
ary results ainccniing protein interaejLions at distances 
of the order of 100 A. (14,15). That an enveloping net¬ 
work of multiply-connected hydrogen bridge circuits may 
prove to be the scat of such forces is worthy of the most 
careful consideration. 

A TrrEOKY of Piosyntiiksis 

Whether our concern is with the possibility of long- 
range forces or with the nature of enzymes, protein func¬ 
tion may be regarded as the outward sign of an inner 
essence. It is therefore to be expected that the most 
fundamental of all protein functions, the production of 
replicas, may throw light upon the nature of protein 
structure. (It is of interest in this connection that the 
function of replication is gradually being extended to 
more and more proteins, 20.) A theory of biosynthesis is 
therefore presented for consideration. It is based upon the 
belief that replication is akin lo cry.stal growth and so 
belongs essentially to the domain of crystallography, the 
richest repository of ideas for structure studies in general 
and indispensable in any attempt to understand the 
proteins. 

The replication of proteins falls into two parts: the 
replication of protein molecules and the assembling of 
protein molecules into protein particles. The former is the 
crucial happening in protein synthesis. 

For molecular replication, three basic assumptions are 
required: 

( 1 ) Wc assume that the inherent capacity of certain 
species of protein to produce replicas depends on the 
presence on their surfaces of active patches (to use War¬ 
burg’s term), i.t, local specific constellations of R-«uh- 
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stitucixts. Each of these, we must presume, caa function 
as a mold or templet, permitting the laying down on it¬ 
self of a complementary constellation. Under what cir¬ 
cumstances, then, will such constellations provide appro¬ 
priate material for new, hitherto-non-existing proteons 
which are exact replicas of those already existing? Evi¬ 
dently, in the first place, this occurs only if a protcon is 
in some sense, a surface structure—a stiff fabric of some 
kind forming a ‘space-enclosing^ shell. This requirement 
accords well with the fact that all proteins, no matter how 
large they may be, produce monolayers of the same thick¬ 
ness, 7-11 A. Secondly, it is necessary that the constella¬ 
tions complementary to those comprising an existing pro- 
teon l>e equivalent to the constellations themselves. Thus, 
we might lake a molecule of the same shape as, for in¬ 
stance, hexamcthylcne tetraminc, but larger and analyze 
its surface into various patches. Suppose now that each 
patch of the surface is complementary to the antipodal 
patch. This would mean that the patch synthesized on, 
and complementary to, one part would actually be the 
antipodal patch. In such a case, then, the synthesis by 
individual molecules of complementary patches would 
Ipso facto produce the patches capable, when correctly 
assembled, of making new molecules which are exact 
replicas. Thus, the first deduction to be made regarding 
protein molecules is that they arc surface structures, 
comprising a set of indivndual patches which form a self- 
complementary set, 

(2) In order to have a mechanism whereby these iso¬ 
lated constellations on different molecules may, on oc¬ 
casion, be integrated so as to interlock, in the same spatial 
pattern as in the original molecules, something has to be 
postulated regarding the capacity of the original mole¬ 
cules to form orderly aswimblics. In such a case, w^e can 
picture the incipient crystallization of the existing mole¬ 
cules permitting complementary patches to interlock, 
step by step, in a variety of sequences, into precisely the 
pattern in which the patches are integrated in the exist¬ 
ing molecules. We see then that the global self-complc- 
mentariuess of the surface of a protein molecule belonging 
to a species capable of replication can be more precisely 
defined. It must be “crystallographically satisfactory”; 
the incipient crystallization of existing molecules then so 
sets the individual complementary patches that inter¬ 
locking into new and identical molecules results. In the 
example cited, the antipodal patches form pairs of com¬ 
plementary patches. In the case of the phosphotungsiic 
acid anion, patches of the surface are self-complementary. 
There are, in fact, a well-defined number of ways in which 
a crystallographically satisfactory global sclf-cornplemen- 
tariness can be achieved. One of these ways must be 
characteristic of the synthesLt;mg proteins; which, we do 
not yet know. It is worth emphasizing that whichever al¬ 
ternative is adopted by proteins, ojie apparent difficulty 
disappears, It has been stated that there is some objection 
to postulating the formation of a complementary pattern, 
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since a protein produces not a complementary pattern 
but a replica of the original (i). The difficulty evanesces 
when it is seen that the molecule results from the integra¬ 
tion of individual complementary patches, which may 
be, but need not be, replicas of the patches on which they 
are synthesized, and that it is only the appropriate global 
self^omplementariness of the molecules which ensures 
replication. 

(3) The energy questions involved in protein synthesis 
point in the direction of certain ancillary molecules being 
present during such operations, e.g. molecules containing 
energy-rich phosphate bonds. It should be noted in this 
connection that among the many crystalline nticleo pro¬ 
teins already well known, bushy stunt virus nucleopro- 
tein achieves even a cubic space group (7). That nucleic 
acid plays an essential role in replication has long been 
assumed {20^ 24), 

Protein Intermediates 

This theory of biosynthesis has a number of implica¬ 
tions, some of them far reaching. It is sufficient here to 
refer to one of them—the existence of protein inter¬ 
mediates. These may be visualized as the various in¬ 
dividual active patches upon which complementary con¬ 
stellations are formed. I'herc are indications that such 
structures may already have been found in no less tlian a 
dozen cases, e.g. in the laclalbumln precursor {19), in the 
digestion products of beef pseudoglobulin (//), /?-iacto- 
globulin («y), and casein J), and in hydrolytic products 
of silk {9). These products are all of low molecular weight 
corresponding to amino acid residue numbers in the 
range 4-12, clearly indicating that tlu; smallest—perhaps 
the only—proteon skeleton may comprise relatively few 
residues. It is to be emphasized that the products in the 
last case have biological activity, connoting a definite 
structure. Biological activity lias been found in protein 
monolayers in a variety of cases w'hich include ovalbumin, 
horse scrum albumin and glolmlin (/7), and insulin and 
raetakentrin {16), In the case of the globulin, it proved 
necessary to compress the film to IS dynes or so (/7). A 
structure capable of biological acti\'ity only under such 
circumstances may well contain a labile bond. All these 
facts point to one conclusion, which is exactly that 
reached in the discussion of biosynthesis. The proteon, it 
would seem, is an integration of parts of definite structure 
and individuality. The immense difficulty of the study 
of the structure of proteins (in contrast to composition of 
proteins) by way of organic chemistry needs no emphasis. 
But a new approach opens when wc think in terms of pro¬ 
tein interaiediates and aim at a more limited objective. 
The application of the general ideas which presented 
themselves in the consideration of the symmetry of the 
protein skeletons to the possible structure of such pro¬ 
tein intermediates yields various specific suggestions re¬ 
garding the particular amino acid residues which may be 
expected in conjunction {26), A systematic study of tjie 



Amino acid compositions to bewpected of active patches 
can now be undertaken. The complete characterization of 
protein intermediates and their resynthesis would mark 
a crucial stage in protein studies. 
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Tidal Illumination Diagrams 


T he xroAL illumination diagram is 

one of the various graphic devices designed dur¬ 
ing the recent war to represent significant hydro- 
graphic conditions on military targets. It was introduced 
by the Oceanographic Section of Headquarters, Army Air 
Forces, in 1942 to represent relationships between stage 
of the tide and state of illumination in target areas of 
Northwest Africa. Later, its use was extended to all thea¬ 
ters, and prqiaration on a mass scale was taken over by 
the U. S. Coast and Geodetic Survey, where facilities are 
available for computation and graphic presentation of 
these data for many parts of the world. Recent comments 
have shown the diagrams to be of practical use in this 
postwar period. 

The tidal illumination diagram is so arranged that for 
any hour of the day combinations of solar illumination 
and stage of the tide are readily noted. Heights of high 
and low tides arc referred to the sound datum of nautical 
charts of the specific locations. In so far as possible, tidal 
data from the U. S. Coast and Geodetic Survey tide 
tables are used. The occurrences of high and low tides are 
shown as a series of connected points enabling the user to 
visualize the changing sequence throughout the month. 
Days of the month are represented by vertical lines cover¬ 
ing the period from noon through midnight to noon of 
the next day. 

Three types of twilight are indicated to bring out gra¬ 
dation in light from sundown to darkness and from dark¬ 
ness to sunrise. Civil twilight begms with sunset and ends 
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when the sun is 6® below the horizon. During this period, 
objects may be distinguished readily, and a newspaper 
may be read without the aid of artificial light. At its end, 



Fio. 1. RelBtiw brlghtnaiB of noon with of plmm. 

•ky brigjbtness 19 appioziinAtely 20 times that of theffnQ 
moon at zenith (Fig. 1). In the fcdlowing period of naotl* 
cal twiUt^t, the brighter stars ate visible, the horizon i* 
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geMAlly indistinguifthable, but general outlines of ob¬ 
jects not too distant can be distinguished< Astronomical 
twilight begins when the sun is 12*^ below and ends when 
it is 18^ below the horizon. During tills period, illumina- 
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FiO, 2. Tidal IHuminatioii diagram for Yokohama, Japaa, at time ot 
occupation, Kovcmber, IMS. 

tion is distinctly brighter than during complete solar 
darkness but less than durmg periods of dim and brilliant 
moonlight (Figs. 2 and 3). 

Variations in moonlight intensity are arbitrarily di¬ 
vided into periods of bright and dim moonlight. Bright 
moonlight is taken as the |)eriod from four days before to 
four days after the appearance of full moon, during which 
time light intensity varies between full moon brightness 
at its zenith and about one-third of this value (Fig. 1), 


The period of dim moonlight includes four days prior to 
the beginning of bright moonlight and four days after its 
end, during which time illumination intensity varies from 
about one-third to about one-tenth of full moon brigbt- 



FfO. 3. Tidal lllumloatioD diagram for ''Omalui'* Beach, Kozmaner, 
France, during: Invasion, June 1944. 

ness at zenith. The relative brightness of the moon with 
phase is illustrated by Fig. 1. 

Tidal illumination diagrams for important target areas 
of World War II are illustrated by Figs. 2 and 3, These 
can be prepared for any coastal area where tides have 
been predicted; their usefulness lies in the prognosis 
of future conditions as well as in historical studies. 
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NEWS 

and Notes 

“An American Bridge to World 
Science" i^Scicncc^ May 9, p.48v^) out¬ 
lined the opportunities which might 
accrue to scientists by virtue of the 
provisions of the Fulbright Act. This 
law authorities agreements with for* 
eign governments for the use of money 
derived from the sale of surplus 
property to “finance studies, research, 
instructions, and other educational 
activities** of-American citizens in the 
educational institutions of such coun¬ 
tries and to transjwrt their own citi¬ 
zens who wish to attend schools in the 
United States. The law further pro¬ 
vides that the President shall appoint 
a 10-man Board of Foreign Scholar¬ 
ships to select both students and insti¬ 
tutions and to supervise the exchange 
program. Last week such a Board was 
appointed. The only scientist member 
is Ernest O. Lawrence, professor of 
physics, University of California. 
Others named to mt-mbership were: 
Veterans Administrator Bradley; John 
W. Studebaker, U. S. Commissioner 
of Education: Francis Spaulding, New 
York State Commissioner of Educa¬ 
tion; Helen C. White, professor of 
English, University of Wisconsin; 
Laurence Duggan, director, Institute 
of International Education; Sarah 
Blanding, president, Vassar College; 
Walter Johnson, professor of history, 
University of Chicago; Charlc‘S S. 
Johnson, president, Fisk University; 
and Martin P. McGuire, dean, Gradu¬ 
ate School, Catholic University. The 
Slate Department has alrt^dy re¬ 
ceived 12,000 applications for study 
abroad, 5,000 of these being from 
veterans. 

The S137,S50,(XK) made available 
thus far is distributed among 22 coun¬ 
tries, as follows: Australia, Finland, 
France, Hungary, and the Nether¬ 
lands, $5,000,000 each; Austria, $750,- 
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000; Belgium, Denmark, Egypt, and 
Burma, $3,000,000 e^ch; Czechoslo¬ 
vakia, $6,000,000; Greece and Poland, 
$8,000,000 each; Iran and the Philip¬ 
pines, $2,000,000 each; Italy, China, 
and the United Kingdom, $20,000,000 
each; Netherlands Indies, $7,000,000; 
New Zealand, $2,300,000; Siam, 
$4,000,(KK); and Turkey, $500,000. 

Sc%€if}C€ readers are again referred to 
“An American Bridgetto World Sci¬ 
ence** and the implications of the Act 
as presented by William Vogt. 

National Science Foundation legis¬ 
lation was, at the beginning of this 
week, in the hands of conferees from 
both the House and Senate in order 
that a compromise might be reached 
on such issues as appointment of a 
Director, allotment of research funds 
to states, and patent provisions. Sen¬ 
ate conferees are: Aiken, EllcndcT, 
Smith (author of S. 526), Taft, and 
Thomas; for the House, Harris, Hin- 
shaw, Howell, Priest, and Wolverton 
(author of H. R. 4102, discus.sed in 
last week’s issue of Science). It seems 
likely that wilhin a few days a Science 
Foundation bill will be on its way to 
the desk of the President for signature. 

About People 

P. A. Lehenbauer, hea<l. Depart 
mcnl of Biology, University of Nevada, 
has recently retired from that position 
and is succeeded by E. W, Lowrance. 

Harold Wooster, University of Penn¬ 
sylvania, has been appointed senior fel¬ 
low on the Heinz Food Varieties Fellow¬ 
ship at Mellon Institute. 

Iver J. Johnson, professor of agron¬ 
omy, Iowa State College, has been ap¬ 
pointed successor to H. D. Hughes, 
head, Farm Cro|>s Subsection, Depart¬ 
ment of Agronomy, Iowa State College 
Agricultural Exiierimcnl Station, and 
head, Farm Crops Subdepartment, 
Agronomy Department, Division of Agri¬ 
culture, Iowa State College. Prof. Hughes 
retired on June 30. 

Gilbert H, A^es, Department of 
Chemistry, Smith College, has been ap¬ 
pointed associate professor in the Chem¬ 
istry Department, University Texas. 
Dr. Ayres will be in charge of analytical 
chemistry. 


Rudolf Bennltt, professor of zoology. 
University of Missouri, has been ap¬ 
pointed visiting professor of zoology at 
Washington University, St. Louis, for 
the current summer session. 

Ruth McClung Jones, assistant pro-* 
lessor of zoology and botany, Swart h- 
more College, has been appointed pro¬ 
fessor of biology at Winthrop Collegi;, 
the South Carolina College for Women, 
R(>ck Hill. 

Norman Foster Ramsey, formerly of 
Columbia University, has been appointed 
associate professor of physics, Harvnnl 
Ihiiversity. Prof. Ramsey will also con 
linue to serve as consultant to the Brook 
haven National Laboratory. 

Herman H. Chapman, Harriman 
professor emeritus of forest management, 
Yale University, received the honorar)^ 
p. Sc. degree from the University of 
Minnesota at its recent commencement 
exercises. 

L. R, Hafstad, director of research. 
Applied Physics Laboratory, Johns Hop¬ 
kins University, lias l>ecn appointed 
executive secretary of the Joint Re¬ 
search and Development Board, suc¬ 
ceeding Lloyd V. Berkner, who resigned 
July 1, and who exi)ects to return in tlie 
fall as chairman of the Division of Upper 
Atmosi^here Physics, Department of 
'lerrestrial Magnetism, Carnegie In¬ 
stitution of W^ashington. 

R. £. Black, formerly senior research 
chemist, Phillips Petroleum Company, 
Bartlesville, Oklahoma, has been ap¬ 
pointed professor and head, Det>artment 
of Chemistry, Morningside College, Sioux 
City, towa. Prof. Black assumed his 
duties June 1 after the retirement of 
J. A. Coes. 

Hugh Cutler, formerly of the Botan¬ 
ical Museum, Harvard University, and 
field technician, U. S. Rubber Develop¬ 
ment Corporation, Brazil, during the war, 
has been a{)pointed curator of Economic 
Botany at the Chicago Natural History 
Museum. 

Percy E Raymond, professor emeritus 
of paleontology, Harvard University, 
has been elected a corresponding member 
of the Geoiogi.ska Fdreningcn, Stock¬ 
holm. 

Ancel Keys, director, Lal:K)ratory 
of Physiological Hygiene, and professor, 
School of Public Health, University of 
Minnesota, flew England July 12 
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for a two-week series of addresses and 
conferences. Dr. Keys gave the opening 
address of the symposium on malnutrition 
at the Intern itional Congress on Pure 
and Applied Chemistry in London, 

W. E* Krauss, head, Department of 
Dairy Husbandry, Ohio State University 
(x)Hcso of Agriculture for the past year, 
will return to the t)hio Agricultural 
Experiment Station at Wooster ns its 
associate director, January 1, PM8, 

David E. Green, director, Enzyme 
Chemistry l^iltoratory, Columbia Uni¬ 
versity, )»as l>ecn af)pointed professor 
of enzyme chemistry. University of 
Wisconsin Meilica! School. 

Clarence F. Goodheart, Naval 
Ordnance Laboratory, White Oaks, 
Maryland, and Chester H. Buchaiian. 
professor and bead, Dqiarlment of 
Electrical Engineering, University 
North Dakota, have I>een appointed 
iissociate professors of electrical engineer 
ing, Union College, Schenectady, New 
York. 

Ernest A. Back, enlomologisl, Bureau 
of Entomology and Plant Quarantine, 
U. S. l)e[mrtment of Agriculture, since 
1907. retired June .^0. On August 1 Dr. 
Back will leave for London, where, with 
R. T. Cotton, head of the Bureau’s 
Manhattan, Kansas, laboratory, he 
will represent the Department of Agri¬ 
culture at the; inlcrnalumal conference 
of specialists on infestations of stored 
products, sponsored !>>' the I’ood and 
Agriculture Organization. 

Daniel Melnlck, superviw^r of re¬ 
search, Eood Research r.aiioratories, 
Inc., has been ai)pointed director, In 
stitutc for Applied Research (successor to 
Applied Research Lahoralories, Inc.), 
Dayton, New Jersey. 

W. Henry HolUnshead, formerly 
professor of anatomy Duke University 
School of Medicine, has been app<iinlcd 
consultant in anatomy and professor 
of anatomy at the Mayo Ldunclation 
and Graduate School of Medicine, 
University of Minnesota. 

John E. Anderson, director, In¬ 
stitute of Child Welfare, University of 
Minnesota, has h^cn granted sabbatical 
leave of ahsince (or the year 1947-48. 
Dale B, Harris will he acting director 
of the Institute during this fieriod. 

Harold A. Abramson, assistant 
professor of physiology, C ol lege of 
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Physicians and Surjicons, New York 
City, and associate physician for allergy, 
The Mount Sinai Hospital, has been 
appointed active consulting physician 
for allergy, Seaview Hospital, Staten 
Island. New York. 

Walter V. Bingham, chief psycholo¬ 
gist and adviser regarding the cla.ssifica 
tion of military personnel, War Depart¬ 
ment, for the past seven years, resigned 
June 30. Dr. Bingham will serve part time 
as an expert consultant to the Secretary 
of War, and as chairman, Council Ad¬ 
visory to the Director of Personnel and 
Administration. War Department Gen¬ 
eral Staff. 

William H. Chambers, chief, Toxi 
rology Branch, Harold K. Hlmwich, 
chief, Clinical Kcsearch Branch, and 
Leonard KarcL toxicologist, represented 
the Medical Division, Army Chemical 
Center, at the centenary celebrations of 
the Chemical Society, London, July 
15-17, and the subsequent International 
Physi()logiriil Congress at Oxford. 

Warren D. Smith, head, Department 
of (ieology and Geography, University 
of Oregon, retired on July 1. Prof. 
Smith is president-elect of the Oregon 
Academy of Science. 

Frederic C. Schmidt, associate 
professor of chemistry, Union College, 
has been appointed associate professor 
at Indiana Uni\ersity, effective Septem¬ 
ber 1. Dr. Schmidt is succeeded at Union 
College l»y Harry F. Herbrandson, 
at present a research fellow at Harvard 
University. 

F. C, MacKnighl, formerly geologist 
with The lexiis Com|mny, New Orleans, 
has been appointed professor of geology 
and geography at Evansville College, 
Evansville. Indiana. 

Raymond L. Taylor, resident head, 
Department of Biology. Sanqjson College, 
Associated Coilcge.s of Upper New- York, 
has been promoted from associate pro¬ 
fessor to full jirofessor. 

Morgan Upton, industrial psychol¬ 
ogist, Murray (\)rporation of I'etroit, 
has been apr»ointed jmofessor, and chair- 
rtmn, Department of Psycholtigy. Rutgers 
University. 

R, E* Buchanan, director, Agricul¬ 
tural Experiment Station, Iowa State 
College, and C. H. Werkman, head, De^ 
partment of Bacteriology^, participated 
in the 4th International Congress for 


Microbiology, held this month hi Copen¬ 
hagen, Denmark. Dr. Buchanan helped 
prefiare an international code of bac¬ 
teriological norrjcndature which was pre¬ 
sented at the (..’ongress, and Dr. Werk¬ 
man, one of the principal speakers, dis¬ 
cussed cellular metabolism. 

Simon H. Ingberg, chief, Fire Resist¬ 
ance Section, National Bureau of Stand- 
ard.s, Washington, I). (!., has recently 
retired from this position. 

Harry Eagle, Johns Hopkins Uni¬ 
versity School of Hygiene and Public 
Health, has liccn ii])pointed scientific 
director of the National Cancer Institute. 
Dr. Eagle will have charge of an extensive 
program of research w^ithin the Institute, 
which is a part of the U. S. Public Health 
Service. 

Henry M. Burlage, professor of phar¬ 
macy', University of North Carolina, has 
been appointed dean, C'ollcge of Phar¬ 
macy, University' of Texas, effective Sep 
Icmhcr 1, 1947. 

David B. Hand, director of research 
and qualily control, ShefTield Farms Com¬ 
pany, Inc., has been a])poinled professor 
of lju>chc}nistry and head, Division of 
Food Science and Technology, New York 
Slate Agricultural ICxi)eriment Station, 
Geneva. Dr. Hand succeeds Elmer H. 
Stotz, who has l»ecn appointed professor 
of l.')(xheniistry and chairman, Depart¬ 
ment of Biochemistry, University of 
Rochester School of Medicine and Den¬ 
tistry. 

Robert F. Loeb has l>een appointed 
Bard professor of medicine in the College 
of Physicians and Surgeons, and director 
of the Medical Service at Presbyterian 
Ho5.j)ita!, according to announcement by 
Frank I). Fackenthal, acting president, 
Columbia University, and Charles P. 
C'oopcr, president of Presbyterian Hos¬ 
pital. Dr. Loeb has lx*en Lamlicrt profes¬ 
sor of medicine at Columbia and attend¬ 
ing physician at the Hosf)ital anci^ during 
the war, served as consultant to OSRD 
and chairman of the Board for the Coor¬ 
dination cf Mala rial Studies. Dr. Loeb 
succeeds Walter W. Palmer, who has 
become emeritus professor of medicine 
and consultant of the Hos])itaL 

Edwin R. Whitehead, since last Octo- 
l)er half-time research professor of elec¬ 
trical engineering and consultant in elec¬ 
trical engineering in general charge of the 
AC nctwwk calculator at Armour Re¬ 
search Foundation, Illinois Institute of 
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Teclino1og>% bA$ been appointed director 
of the Iatter*s Department of ElectriraJ 
Engineering;. Dr. Whitehead succeeds 
Louis T. Rador. who will join the staff 
of the General Electric Company, 

George H. Toung« on the research 
staff of Melton Institute since 1935 and 
executive assistant to the director for the 
past three years, has been promoted to an 
assistant directorship of the Institute. 
During the war Dr. Young was a special 
consultant on corrosion and protective 
coatings to the War and Navy Depart¬ 
ments. 

William W, Ray I associate professor of 
botany and plant pathology and associatd 
plant pathologist and mycologist in the 
Agricultural Experiment Station, Okla¬ 
homa A & M College, has been appointee 
professor of botany at the University of 
Nebraska, and- mycologist in the Depart¬ 
ment of Plant Pathology of the Agricul¬ 
tural Experiment Station. 

Nlchoias Polunln, Oxford University 
graduate and research fellow, has been 
appointed Macdonald professor of bot¬ 
any, McGill University, to sucrced 
Qaorge W. Scarth, who has retired. 

Ernest H. Ward, formerly professor 
of psychology, Wittenberg College, 
Springfield, Ohio, has joined the Los 
Ajigeles staff of Rohrer, Hibler & Rep- 
logic. 

Gleb Krotkor, professor of biology, 
Queen’s University, Kingston, Ontario, 
is spending his sabbatical leave at the 
University of California, Berkeley, where 
he is doing research in carbohydrate 
metabolism in plants. Mrs. Krolkov is 
occupying a temporary instructorship in 
mat^matics at Berkeley. 

Jessie L. King, chairman, Department 
«f Physiology and Hygiene, Goucher Col¬ 
lege, Baltimore, retired in June. Dr, King 
is succeeded as professor of physiology 
and chairman of the Department by 
Phoebe J. Crittenden, who has been 
head of the Department of Toxicology, 
Merck Institute for Therapeutic Re¬ 
search. 

John G. Kirkwood, professor of chem¬ 
istry, Cornell University, has l>een ap¬ 
pointed Arthur Amos Noyes professor of 
cheniiatry, California Institute of Tech¬ 
nology, effective in September. Dr. Kirk¬ 
wood is the first to be appointed to this 
professorship which was recently created 
in honor of Dr. Noyes, first cliairman of 
the Division of Cheniistry. 


Amo B. Luckhftrdt* professor of 
physiology, University of Chicago, has 
been designated a distinguished service 
professor of physiology at the University, 

Austin L. Rand, formerly acting chief, 
Division of Biology, National Museum 
of Canada, Ottawa, has been appointed 
curator of Birds at the Chicago Natural 
History Museum. Dr. Rand assumed 
his duties there July 7. 

H, W. Straley, HI, c;ysu1tant in geol¬ 
ogy and geophysics, Worthington Con¬ 
sulting Service, since 1940, has been ap¬ 
pointed valuation engineer in charge of 
geological, geophysical, and mining re¬ 
search, World Bank, Washington, D. C. 

Jlles W. Haney, chairman, Depart¬ 
ment of Mechanical Engineering. Uni¬ 
versity of Nebraska, since 1926, will re¬ 
tire as professor emeritus on September 1. 
Niles H. Barnard, formerly associate 
professor of mechanical engineering at 
the University, has been named acting 
chairman, 

H. B. H, Cooper, chemical engineer, 
Calco Chemical Division, American Cya- 
namid Company, has been named new 
head of the Department of Chemical and 
Mining Engineering, Iowa State College, 
and will assume his new duties early this 
fall. O. R. Sweeney, head of the Depart¬ 
ment since 1920, will devote bis time to 
research in the Engineering Experiment 
Station and to teaching in the Depart¬ 
ment. 

Leonard S. Kogan, Psychology De 
partment, University of Rochester, has 
been appointed assistant director, Insti¬ 
tute of Welfare Research, Community 
Service Societ)' of New York. 

P. L. Maglll, who has been associated 
W'ith the DuPont Company for a number 
of years, ba.s been ofipointed to the staff 
of the Stanford Research Institute, where 
he w'ill direct some of the work In chemis¬ 
try and chemical engineering. 

Visitors to U. S. 

Mme. Dobrovolskaia - Zavadskoia, 
Curie Institute, Paris, plana to attend 
the Fourth International Cancer Re¬ 
search Congress, St. Louis, Missouri, 
September 2-7. After the Congress she 
plans to devote some time to lecturing 
and conducting scientific discussions on 
problems connected with “Life and Death 
Phenomena in Cancerous Cells” and 
'‘Possible Role of Some Intermediary 


Metabolites in Pathology.** While in 
the United States her address will be; 
2242 Washington Street, San Francisco, 
California. 

Pel-sung Tang, National Taing 
Hua University, Peiking, China, wisbea 
to confer with Chinese graduate students 
in biology, agriculture, biochemistryi 
and agronomy with a view to possible 
appointments in China. Dr. Tang will 
be in this country approximately from 
August 1 to August 15. Anyone wishing 
to confer with Dr. Tang is asked to 
write to him in care of the China In¬ 
stitute, New York City, before August h 

Members of the South Afrlcta 
Council for Scientific and Industrial 
Research scheduled to visit this country 
include; J. N. van Niekerk, of the Na¬ 
tional Physical Laboratory, who arrived 
July 14; W. S. Kapson, director. National 
Chemical Laboratory, arriving August 9; 

E. P. Carman, also of the Chemical Lab¬ 
oratory, arriving August 9; and W. J. 
Lutjeharms, professor of botany, Uni¬ 
versity College of tftic Orange Free StatCp 
who is traveling on a grant from the 
Council, arriving sometime in August 

Grants and Awards 

Charles Allen Thomas, executive 
vice-president and technical director, 
Monsanto Chemical Company, was the 
recipient of the medal given by the In¬ 
dustrial Research Institute, Inc., of New 
York City, for “inspiring leadership in the 
development of the American research 
system and for the participation thus in 
the American chemical enterprise.** The 
medal was presented by Herbert W. 
Graham, senior past president of the 
Institute, at the annual meeting held June 
5 in Swampscott, Massachusetts. 

Lawrence H. Bailey, chief engineer, 

F. J. Stokes Machine Company, Phila¬ 
delphia, received the annual medal of the 
Stevens Institute of Technology, June 4, 
at the third annual medal lecture spon¬ 
sored by the Powder Metallurgy Laborar> 
tory of the Institute. The medal was 
awarded in recognition of his outstanding 
achievement in the field of powder 
metallurgy. 

The University of Ithnols is to 
receive $87,850 in Federal Government 
grants for research and tmhuog in tfie 
field of psychology. The grants Indu^ 
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$32,000 from the N«vy for research in 
aviation psychology; $4,000 from the U. 
S. Public Health ^rvice for fellowships, 
and $7,250 for additional staff; and 
$44,000 from the Veterans Administra- 
tion, mctuding income provided by 
provisions of the G. I. Bill for training 
in clinicai psychology. 

Th« Asaodatlon for Advanceinent 
of Research on Multiple Sclerosis, 
Inc., has recenliy made a first grant of 
$64,350 for specialised research on multi* 
pie sclerosis. The three years of research 
provided for will be under the direction 
of Elvin A, Kabat, assistant professor of 
bacteriology, Columbia University. The 
major part of the project in research in 
the study of allergies in connection with 
multiple sclerosis will be conducted at the 
Columbia University College of Physi¬ 
cians and Surgeons and at the Neurolog¬ 
ical Institute of New York. 

Fellowships 

The Arctic Institute of North 
America is offering two Research Fellow¬ 
ships of $2,000 each for scientific work 
in the North American Arctic and Sub¬ 
arctic during 1948. Research must include 
field investigations either in Alaska, 
northern Canada, Labrador, Newfound¬ 
land, or Greenland. The Fellowships are 
open to anyone who has demonstrated 
his ability to carry out research work 
of superior quality in some field of 
science. Applications must be received 
by November 1, 1947. Forms may be 
obtained from The Arctic Institute of 
North America, 805 Sherbrooke Street 
West, Montreal, Canada. 

The UnlTeroity of Nebraska Foun¬ 
dation has announced the establishment 
of a geology fellowship by the Shell Oil 
Company Fellowship Committee of New 
York Gty. The fellowrisip carries a 
st^wnd of $1,200 yearly, tuition and fees, 
and $300 to cover costs of matcriab and 
equipment Recipients will be selected by 
the chairman of the Department of 
Geology, with the approval at the dean of 
the Gra^te College. 

CoUegeo and Universities 

The Unlveisity of Michigan has 
announced the establishment of several 
dktlngiiished prafessorahips. Among those 
th these posts were: Werner E. 


Bachmann, Moses Gomberg professor of 
chemistry; George G. Brown, Edward 
DeMille Campbell professor of chemical 
engineering; Thomas Frands, Jr., Henry 
Sewall professor of public health; Howard 
B. Lewis, John Jacob Abel professor of 
biological chemistry; Dewitt H. Parker, 
Robert Mark Wenlcy professor of philos¬ 
ophy; and George E. Uhlenbeck, Henry 
Smith Carhart professor of physics. 

The University of Toledo has an¬ 
nounced the establishment of a four-year 
undergraduate program in glass tech¬ 
nology leading to the degree of Bachelor 
of Engineering. Tlie new program, 
sheduled to start in September, will be 
administered by the University’s College 
of Engineering. Clarence L. Babcock, 
Research Division, Owens-lUinois Glass 
Company, will have charge of the initial 
course in glass technology. Further 
information may be obtained from Walter 
V. Burg, Department of Chemical 
Engineering, University of Toledo, 
Toledo, Ohio. 

The Case Institute of Technology 
has announced the following promotions: 
Erwin F. Shrader, Department of Physics, 
to associate professor; Charles S. Smith, 
Department of Physics, to associate 
professor; Wiliam A. Lynam, Department 
of Mechanical Engineering, to associate 
professor; and Hugh Winn, Department 
of Chemical Engineering, to assistant 
professor. 

The former University of Newark 
is now merged with the State University 
of New Jersey, maintained by the 
Trustees of Rutgers University. Herbert 
P. Woodward, formerly professor of 
geology and acting dean, University of 
Newark, is now dean, Newark College 
of Arts and Sciences, Rutgers University; 
Carl A. Olson, formerly professor of 
chemistry, is director, Division of Natural 
Sciences; and John Kcosian, formerly 
associate professor of biology, has been 
promoted to professor of biology, Newark 
College of and Sciences. 

The University of Chicago has be¬ 
gun construction of a $1,250,000 ion 
accelerator building to house a 
100,000,000-volt betatron, the Univer¬ 
sity's cyclotron, and a new cydotxon of 
the most modern construction. The 
laboratory will be used primarily for 
researches in nuclear physics and nuUo- 
chemistry conducted by the Institute 
for Nuclear Studies. FaciHfiea for medical 


research with high-energy positive ions 
and gamma rays will be included and 
used by the Institute of Radiobiology 
and Biophysics and the Division of 
Roentgenology of the Department of 
Medicine in their programs. In this new 
building, which will be ready for occu¬ 
pancy in the spring, 98 University 
scientists will conduct basic researches. 

Washington Square College, New 
Tork University, has announced the 
following promotions in the Department 
of Biology: Morris H. Hamly and Doug¬ 
las A. Marsland to full professor; Albert 
S. Gordon, Milan J. Kopac, and Alex¬ 
ander Sandow to associate professor; 
and Savino D’Angelo to assistant pro¬ 
fessor. 

Newly appointed faculty members 
of the University of Utah School of 
Medldne include: Emil G. Holmstroni, 
formerly associate professor in the De¬ 
partment of Obstetrics and Gynecology, 
as professor and bead of the Department 
to succeed C. £. McLennan, who will be¬ 
come chairman of the Department of Ob¬ 
stetrics and Gynecology at Stanford Uni¬ 
versity; Thomas Dougherty, formerly of 
Yale University, as professor in the De¬ 
partment of Anatomy; and William Mor- 
cU, formerly of Rochester University, as 
assistant professor in the Departnaent of 
Surgery, to replace Randolph Shields, who 
recently left for China. 

Swarthmore College has announced 
the following appointments in the De¬ 
partment of Zoology: Launce J, Flemia- 
ter, research associate, Sharp A; Dohmei 
Inc., as assistant professor; Joe L, 
LittrcU and Norman A. Mrinkoth, 

Department of Zoology, University of 
niinois, as instructors; and Harold 
Erikson and Valentine Furst, University 
of Oslo, as research associates. 

The Ohio State University Re- 

aearch Foundation has announced the 
signing ol 15 new contracts totaling 

$428,171 for scientific studies to be con¬ 
ducted at the University for government 
agencies and industrial firms. Ten of the 
projects will be carried out for the Army 
Air Force's Air Materiel Command, the 
Ofifice of Naval Research, the Cleveland 
Ordinance District, and the Army Eiqp- 
new Board, Fort Bclvoir, Virj^nia. 

Research contracts for the five industrial 
firms total $107,830. Research for the 
projects will be conducted in the fields Q$ 
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fuels, antibiotics, low-temperature re¬ 
search, ceramics and photogrammetry, 
radio antennae, infrared radiation, air¬ 
craft structure design, fungicides and 
herbicides, poultry husbandry, and cri¬ 
teria for the selection of personnel for 
}>ositions of responsibility. 

Industrial Laboratories 

The Sterling^Winthrop Research 
Institute, a division of Sterling Drug, 
Inc,, will have within a year a new 
$3,000,000 chemical and biological re¬ 
search laboratory at East Greenbush, 
New York, near Rensselaer, as the 
r^ult of an agreement, announced July 
12, betw'een Sterling and the Mutual 
Life Insurance Company of New York. 
The latter will buy the tract of land from 
Sterling, /inan<;:e the construction, and 
lease the development to Sterling for a 
3(byear term. Research in the new labora¬ 
tory will he extended to include “peni¬ 
cillin-like compounds and derivatives, 
antibiotics, organometallic compounds, 
sulfa drugs, antimalarials, veterinary 
products, barbiturates, amino acids, 
diagnostic agents, streptomycin, and 
other therapeutic preparations/' In the 
field of tropical medicine, special em¬ 
phasis will be placed on diseases prevalent 
in Latin America and the Near East. 
In addition, research will be undertaken 
in packaged medicines, fine chemicals, 
pigments, and dyes. 

£11 Lilly and Company announces 
the appointment to its staff of Joseph 
Peter Gibbons, Jr., ^and Darrel O. 
Neidigh, Jr., lx>th recent graduates of 
Purdue University. 

The Carpenter Steel Company, 

Reading, Pennsylvania, has announced 
the appointment of Berton H. Dcl-ong 
as vice-president and technical director. 
George H. Luerssen. assistant chief 
metallurgist, will become chief nicUilIur- 
gist. 

Meetings 

Brookhaven National Laboratory 

has arranged several informal conferences 
on nonrestricU'd material for August 
and early Septen^ber. The dales have 
been selected to coincide with the visits 
at Brookhaven of scientists actively 
interested in the general topics which 
follow; 1. Theory of Nuclear Forces: 
August 25-29, ‘‘Ilietvomenological De- 

82 


scripUon of Nuclear Structure”; Sep¬ 
tember 2-5, “Nuclear Energy Levels”; 
September 8-12, “Meson Theory of 
Nuclear Forces,” “Production of Mesons 
and Protons”; II. Particle Physics: 
Throughout August, “Cosmic Rays: 
Composition of Cosmic Ray.s; Interaction 
of Mesons With Nuclei; Experimental 
Techniques”; and ''Nuclear Spins and 
Moments; Interactions Between Nuclear 
Particles”; III. Instruments of Nuclear 
Science: August ll-Septeitber 12, “Super 
High-Voltage Accelerators, Theory of 
Accelerators, Analysis of Pow»er Re¬ 
quirements, Detailed Design Considera¬ 
tions, U.ws of High-Energy Particles”; 
and August 14-lS, “Short Pulse Tech¬ 
niques and High-Speed Counters, Crys¬ 
tal Counters, Multipliers and Secondary 
Emission Phenomena, Cerenkov Coun¬ 
ters, Broad Hand Amplifiers, High- 
Speed Coincidence Techniques, Fast 
Geiger Counters.” Information concern¬ 
ing transportation facilities and accom¬ 
modations may be obtained from Mis.s 
Ellen Matteson. Brookhaven National 
Laboratory, P. O. Box ISO, Patchogue, 
Long Island, New York. 

The American OH Chemists’ So¬ 
ciety w'ill hold its annual fall meeting at 
the Edgew’alcr Beach Hotel, Chicago, 
October 20-22. G. A. Crapple, Wilson 
and C ompany, Chicago, is general chair¬ 
man, and Howard C. Black, Swdft and 
Company, Chicago, is program chairman 
in charge of technical papers. 

Recent Deaths 

Grinnell Jones, 63, professor of 
chemistry, Harvard University, died 
June 23 at Cambridge Hospital. 

Franklin Sherman, 69, head, De- 
jmrtmenl of Entomology and Zoology, 
Clemson College, since 1925, died of a 
heart attack June 23. 

Frank Clifford Whitmore, 59, re¬ 
search professor of organic chemistry, and 
dean, SchfM)l of Chemistry and Physics, 
Pennsylvania State College, died sud¬ 
denly, June 24, at his hetme in State 
College. 


The South African Council for 
Scientific and Industrial Research 

has appointed a committee headed by 
S. H. Haughton, director, South African 


Geological Survey, to consider how best 
to organize a marine expedition which 
would seek to find more living Cocla- 
canthid Fish like that found in the South 
African waters off East London at the 
end of 1938, and also to explore and * 
accumulate data in various^ fields of 
science in the relatively poorly-known 
region of the Mozambique Channel, 
All societies, institutions, and individuals 
interested in this project are requested 
to communicate with J. L. B. Smith, 
Rhodes University College, Grahams- 
town, South Africa. 

The Veterans Administration ref-' 
erence exhibit of prosthetic devices, 
completed after more than a year’s 
work, was n])ened to the public on July 
16. Ilie exhibit contains approximately 
1,(KKJ items, including practically every 
available known type of device which 
may aid the physically hanclicappcd. 
The permanent exhibit may be seen in 
Room 890, Veterans Administration 
Building, Vermont and H Streets, 

N. W., Washingto^j, D. C., 10 A.M. 
to 4 P.M. Mondays through Fridays, 

According to the Swedlsh-In- 
teraatlonal Press Bureau, the unusual 
village of Vallhagar, which dates from 
the middle of the Iron Age and which is 
located on Gotland Island in the Baltic 
Sea, will be excavated this summer by 
about 70 archaeologists from Sweden, 
Norway, Denmark, Finland, Iceland, 
and England, who will be aided by 
geologists, botanists, osteologists, Swed¬ 
ish Air Force photographers, and mine- * 
clearance troops. The object of the ex¬ 
cavations is to make a detailed investi¬ 
gation of the settlement in order to 
determine its design and character. 
Excavations are exf>crtcd to be corr pletcd 
by the end of September, and the results 
will be published jointly by the partici¬ 
pating scientists. 

The American Society for Research 
in Psychosomatic Problems has an¬ 
nounced the appointment of a new 
Hoard of Editors for its journal, Psycho- 
som(^ic Medicine, Carl Binger, psy¬ 
chiatrist, and formerly associate pro¬ 
fessor, Columlna University, is editor-in- 
chief. He will be assisted by Franz Alex¬ 
ander, Dana W. Atchley, Walter Bauer, 
George E, Daniels, Hallowell Davds, 
David M. Levy, Howard S. Liddell, 
Milton J. E. Senn, John C. Whitehbm, 
and Harold G. Wolff. 
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Th« n. S. Civil Service Commission 
has annnunced an examination for filling 
Geolo^st positions at salaries ranging 
from $4,149 to $7,102 a year. Vacancies 
are located in Washington, D. C., and 
vicinity in various Federal agencies, 
and throughout the United States in the 
Departments of Agriculture and ln< 
tenor. Competitors for these positions 
will not be required to take a written 
test. To qualify, they must have com¬ 
pleted either a four-year college course 
leading to a Bachelor's degree in geology, 
or a time-equivalent combination of 
study in geology and technical experience. 
In addition, they must have had pro¬ 
fessional experience in geology. Graduate 
study may be substituted for a part of the 
required experience. 

Further information and application 
forma may be obtained at moat post 
ofEces, from Civil Service regional 
offices, and from the U. S. Civil Service 
Commission, Washington 25, D. C. 
Applications will be accepted in the 
Commission's Washington Office until 
further notice, but persons interested 
in being considered for positions which 
will be blled immediately should apply 
by August 15, 1947. 

Make Plans for— 

American Mathematical Society, 
First Annual Symposium in Applied 
Mathematics, August 2-4, Brown Uni¬ 
versity, Providence, Rhode Island. 

American Veterinary Medical As¬ 
sociation, August 18-21, Cincinnati, 
Ohio. 

New England Association of Chem¬ 
istry Teachers, 9th Summer Conference, 
August 18-23, Wellesley College, Welles¬ 
ley, Massachusetts. 

American Pharmaceutical Asso¬ 
ciation, August 24, Milwaukee, Wis¬ 
consin. 

American Society of Mammalo- 
glsts, August 24-27, Higgins Lake, 
Michigan. 

Atnerlcal Institute of Electrical 
Engineers, Pacific General Meeting, 
August 26-29, San Diego, California. 


American Association 
for the Advancement of 
Sdence, 114th Meeting, 
December 26-31, Chicago, 
Illinois. 


COMMENTS 


by Readers 


So much valuable material Is 
Included In Robert M. Salter's paper 
on “World Soil and Fertilizer Resources" 
{Scitfice^ May 23, p 533) that criticism 
would seem carping were it not that the 
treatment of the problem is dangerously 
misleading. It manages to pile up on both 
the Scylla and Charybdis what the genera! 
semnnticists cal) cicmentalism and identi¬ 
fication (Alfred Korzybski. Science and 
sanity, 1933). 

It is elcmentalistic in its isolated dis¬ 
cussion of soils, and of fertilizers, which 
arc without meaning, in the world food 
complex, except as components of the 
total environment. It overlooks our pro¬ 
found scientific ignorance of how to 
cope with tropical environments, where 
only an insignificant amount of research 
has been carried on. It disregards the 
illiteracy rate (often 100 per cent) of 
tropical peoples—and what might be 
called the ecological illiteracy everywhere 
of leaders, including legalistic- and 
‘^economy"-minded legislative bodies. It 
begs the question of whether terror- 
ridden bureaucracies will be aide to cope 
w'ith wind erosion on the chernozem soils 
of Central Asia. It ignores the instability 
and corruption of many governments, 
which seem to exist primarily to line 
their own pockets. 

What of disturbed hydrologic regimes, 
with their sequelae of floods, drought, 
falling water-tables, erosion, that have 
effectively removed from potential circu¬ 
lation millions of acres in Asia, Africa, and 
South America? What of the burning, 
overgrazing, overcropping, and deforesta¬ 
tion that have made Africa moribund 
(Jcan-Paul Harroy. Aftique, terre qui 
fMUri. Brussels: Marcel Hayez, 1944)? 
What of the folkways of Asiatic and 
African primitives and American pressure 
groups that measure their wealth in 
destructive numl)crs of cattle rather than 
long-time yields? What of the plague of 
shifting agriculture that, under Increased 
population pressures, every year sends 
Hiorc millions of tons of soil down the 
world's rivers, especially those of the 
tropics? What of the need to resettle 


hundreds of millions of people already 
on the land, to give them a decent living 
standard, and halt erosion? Of what use 
are millions of tons cf fertilizer to India, 
where 60 per cent of the population has an 
annual per-capita income of $9.30 (S. 
Chandrasekhar. Indians PaPidtUion^ 
1946)? How available are the soils of 
the tropics, when those who work them 
face almost certain early death from 
malaria, dysentery, schistosomiasis, sleep¬ 
ing sickness, and a number of other ills, 
the control of w'hich is inordinately 
ex|)cnsive? What of land tenure systems, 
tenantry, the colonial and American 
industrial attitude toward the land, which 
operates in terms of this year's profits? 
All these factors, it should be borne in 
mind, arc interrelated in a dynamic 
complex in which it is rare that one docs 
not have an influence on all, or m^st of> 
the others, 

The paper further suffers from identifi¬ 
cation of U. S. conditions with those of 
the rest of the world —it has been done in 
Iowa; therefore, it can be done in Albania. 
I have never been in Albania, but I have 
traveled in many other countries; most 
of them are decades, perhaps centuries, 
behind the United Slates in land-use 
techniques. Not, of course, that we are 
sitting pretty. We are still losing the 
battle of soil conservation. Wc continue 
to go into the red, from the forest point 
of view. It is touch-and-go whether our 
western ranges can be saved from the 
sheep and cattle men. Many ot our rivers 
have been turned into open sewers. Even 
80 , there are few countries outside western 
Europe that are not far worse off than 
wc. 

Meanwhile, the world population is 
daily increasing at the rate of 50,000 
empty stomachs. According to our 
notions, they should be filled three times 
a day. It is pleasant to think of 1,300,000,- 
000 available acres and xr million tons of 
fertilizer with which to do It. U*ifortu- 
nately, for practical purposes, these are Os 
unavailable to hundreds of millions of 
the earth'h people as the gold at the end 
of the rainbow. And because of man’s 
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unfotelligent waste of the soil he is usirtg, 
and his irres{}Oi)Bib]e breeding, the 
maripnal lands rrtnaining every year 
become more marginal. 

The problem can be solved, but not by 
resting on a downy bed of false optimism. 
(U^iLLiAU VocT, 2WI New Hantpshire 
Wa^ktHgion^ D. C.) 

I agree entirely with Br. Yerkea 
(Sefence, May 2, p. 461) in his defense 
of the scientific status of psychology and 
the social studies and in his statement that 
**the scientific method can be applied 
to all naturai phenomena** (italics mine); 
but 1 think his attack on the Endeavour 
article, as quoted, somewhat confuses 
the issue. That science can, with sufilcient 
knowledge of the data, predict ‘‘whether 
a picture wilt have an aesthetic appeal'’ 
as a matter of psychological fact to this 
or that type of observer 1 do not doubt 
lor a moment; but as to whether the 
picture ought to call forth a favorable 
aesthetic reaponae, whether it is deserving 
of such a response, science can say 
nothing; and I thixik this is really what 
the author of the Endeavour article is 
chiefly concerned in conveying to his 
readets. Science is limited to a considera¬ 
tion of what phenomena are, but, regard- 
what ought to be, it can say nothing. 
In other words, all phenomena have a 
nonphenomenal aspect which scientific 
method cannot touch, and the values of 
goodness and beauty to which the author 
of the article under consideration refers 
belong to this eztrasdentific realm. 
(}aK£p S« Mooks, Western JUserve 
University, Cievdnnd, Ohio) 

Alfred B. Smerson has recently 
pointed out (5ri. Ifoit., 1947, 64, 343) 
that human society is largely governed, 
not by physiological processes (such as 
are the Inherited detemuDants of activity 
in a termite society), but by a symbolism 
that has to be learned. Mathematics, 
which Bridgman has said is a human 
invention, is the most significant element 
in this learning. It can be said to have 
created science and its results in the 
industrial revolution that has pyramided 
the human papulation of the earth. (See 
Karl Sax. Sa. Mon., 1944, 58, 66-71.) 

Mpdem society is therefore mathe- 
matioUly conditioned from top to 
bottom. Nothing that is not mechanical, 
f.s. nothing that does not conform to 
Lmd Kelvin’s definitioa of sdenoe as a 


knowledge arising from Mng able to 
"measure what you are speaking about 
and express it in numl)ers,*' can have any 
bearing on solving social problems. In 
none of its forms is life mechanistic. 
Bui. human society, because it is tiol a 
"living structure," is mechanistic in the 
character of what Yerkes (Science, May 
2, p. 462) notes as "this vast array of 
recent discovery and of technical applica¬ 
tions in various branches of human 
engineering." 

Our social problems are therefore 
coldly intellectual in the detached maimer 
of science. They belong, 1 suspect, to the 
cerebrospinal system which is ti^ 
directive, not the impulsive, autonomic 
system, with hormones conthtioning its 
reactioru. They deal with, but are not 
themselves," natural phenomena. They 
are ethical in character, f.«. they concern 
right and wrong as affected by truth and 
falsehood in what Northrop (The meeting 
of East and West. New York: Macmillan, 
1946. P. 442 ff.) calls "eplstemic correla¬ 
tions." They are problems, not in observ¬ 
ing behavior as if it were conditioned 
by Inherited "ecto-hormones" (Emerson), 
but in conditioning behavior by institu¬ 
tions which are the locus of the "free wilt" 
thus taken over from the individual as 
he is constrained, by their logic or illogic, 
into rational or irrational behavior. It is 
thus not true that (Emerson, op. eit., 
p. 344) "the problems of human society 
are much closer to those being solved 
by the biologists than they are to those 
of astronomy or nuclear physics." 

Whatever psychology may have ac¬ 
complished or failed to accomplish is 
irrelevant socially If It is dealing with 
natural phenomena under hereditary 
stimuli, llierclore, a **lack of faith in the 
ai^licability of scientific procedures to 
psychological and social phenomena" is 
warranted (csnlro Yerkes, cit., p. 462), 
because social phenomena are not natural, 
i.e. they are not psychological, but are 
intellectual And intellectua] controls are 
not real, natural phenomena but are 
ideal, purposive inventions, with sodal 
objectives, which may or may not be 
rational,«.«. suited to their purpose. 

Any organism can make a bad, even a 
fatal, choice. But when "all we like sheep 
have gone astray," have dope it by 
thinhing blindly hgfiffs acting blindly, 
in concert. So, human cooperation is not 
necessarily bcneficentr as is implied by 
current diplomatic pidaver. An irra¬ 
tionally conditioni^ aodety cannot pro¬ 


mote beneficent coc^ratlon merely be¬ 
cause its individuals or leaders wish to do 
so. Their logical, not their psychological, 
directives determine the nature of events; 
and the events do not contain their own 
causation as in natural phenomena. If 
they did, prayerful thinking would be 
quite in order and would be correctly 
fatalistic. 

The historical materialism that b 
shaping the irrationale of the current 
institutional dcvelopmeitts of ^'socialism" 
is irrational in its interpretations because 
it believes, as docs Dr. Yerkes (op. cit., 
p. 461) that ‘^the scientific method can be 
applied to all natural phenomena" and 
that social phenomena are natural in their 
sequences. That this is not true is the 
central theme presented by Northrop 
(op. ci/., p. 255 fif.) in protesting against 
the culturaiistlc fallacy of trying to 
derive a normative theory from the 
factual theory of social "science." 

Thus, the "hosts of us who are now 
classified as scientists" may welt be "self- 
deceived workers who, unlike our physacal 
science colleagues, ar4 denied access to 
the truth concerning the natural 
phenomena which particularly Interest 
us" (Yerkes, op. ci/., p, 462)—because 
they simply are not natural phenomenal 
The social psychologist, arbitrarily ptac- 
ing all events in the natural field, destroys 
the realistic epistemologica) dualism in 
philosophy upon which an effectively in¬ 
tegrated science dqiends. 

"Culturology" (see L. White. 7. 
Wash. Acad. ScL, 1947, 37, 181-210) 
may weH serve as on escape from the 
egocentric predicament of the personal, 
psychol<^cal approach to sodai prob¬ 
lems; but it seems certain that its 
rationale can only be, not that of a new 
empiricism, but simply the timeless 
metaphysical disciplines of philosophy 
and logic. We shall come to see ipathe- 
matics as a cultural aitifact or "human 
invention." As such, it represents a sodai 
device for choosing, not ends, but meant; 
nor is it an "illusion of omnipotenoo’^ 
to recognise it as the ultimate in soda) 
recourses. Its logic is, Indeed, compelling; 
but who would say that the lAws ol 
reasofD are as unbreakable In human sect- 
ety as are the laws of motion in the "in¬ 
finite meadows of heaven”? Truth is not 
a robot I (Alden A. A. Pomtu, R.FJ^. 
S, B^kesda, Maryhnd.) 

JkrvAgr 
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TECHNICAL PAPERS 


Reproduaive Cycles of Five Species of 
Texas Centrarchids‘ 

CLARENCX L. SCHLOEICER 

Basic QoUcgt^ Michigan State College^ 
East Lansing^ Michigan 

During 1941 and early 1942 data were taken from approxi¬ 
mately 2,350 centrarchidft from a group of S artificial lakes 
located in eastern Texas. The lakes, owned by a private hunt¬ 
ing and fishing club, ranged in size from 75 to 650 acres. The 
species studied were the largemouthed black bass, Huro 
salmoides (Lac6pdde); the white crappie, Pomoxis annularis 
Rafinesque; the black crappie, Pomoxis nigro-maculaius 
(LeSueur); the bluegill, Lepomis macrockirus Rafineaque; 
and the redear sunfish, Lepomis microhphus (GUnther). 
In this report attention is given to the reproductive cycles of 
the 5 species between March 1941 and March 1942'. Restric¬ 
tions on travel caused by the war terminated the research 
program at that time. 

TABLE I 

OvAiY Wkiost/Body Weicbt Ratios X 10* (OxAiis) fo» 5 
Spxcxss or CxKTftAaciims in Texas ButiKo 19H and 
Basly 1943 


Date 

Species 

Large- 

mouthsd 

bass 

White 

crappie 

Black 

crappie 

! 

Bluegill 

1 

Redear 

M»r.23. 

32.9 (9)* 

56.2 (33) 

61.0 (1!) 

— 

27.5 (4) 

Apr. 6. 

33.8 (13) 

29.3 (7) 

44.3 (4) 

30.3 (3) 

62.6 (15) 

20. 

30.3 (4) 

25.2 (5) 

14.3 (3) 

41.0 (3) 

69.t (13) 

Msy 10. 

9.7 (13) 

5.9 (15) 

5,5 (8) 

23.3 (3) 

26.8 (9) 

31. 

3.8 (4) 

— — 

4.3 (7) 

130.9 (8) 

21.3 (7) 

June It. 

4.2 (9) 

2,8 (10) 

3.3 (4) 

22.4 (S) 

n.9 (18) 

July W. 

3.3 (4) 

3.0 (!) 

2.6 (3) 

19.7 (13) 

5.8 (13) 

Aug. 29. 

2.4 (16) 

2,5 (5) 

2.S (20) 

14.6 (20) 

5,0 (U) 

Oct. 5.. 

3.6 (7) 

4,5 (9) 

4.2 (21) 

_ — 

. _ 

31. 

1.9 (2) 



^ — 

_ 

Nov. 18.! 

2.4(11) 

— — i 

— 

— — 


Jan. 24. 

11.3 (26) 

17,3 fU) 

25.5 (15) ; 

9.0 (2) : 

11.1 (11) 

Mar. 1.... ... 

*.3 (2) 



14,4 (3) , 

14.4 (4) 

** 18. 

21.3 (2) 

28.1 ^2) 

4f.7 (t) ; 

5.6 (2) ; 

11.6 (4) 

28., 

38.6 (12) 


— — 

22.8 (4) 

49.5 (H) 


* Fixttres in psrentheaet indicate {requencics. 

All the data upon which this study is based were taken 
from fish caught by the chib members and included material 
essential to the study of food habits and age and rate-of- 
growth determinations^ as well as the reproductive organs. 
The viscera were preserved in a 5 per cent solution of formal¬ 
dehyde. At a later time the ovaries were weighed to the 

* Contributioa Ko. 14, Depsrtmeatof BloJotlcsl Science, Midbtgeti State 
Coltegit, The firitcry proarSn of which this etudy i* ■ pirt wu raede 
pocilble by tiw CDOperetlon of the Koon Kreek Klub end North Texae 
Sute Cblleie. Hie aathor alto aeluiowledffeB the Mtlatance of R. Bevvell 
sad J, M. Bantard^ 


nearest .1 gram, and the ratio of ovary weight/body w*eight 
multiplied by 10* was determined for 525 individuals. These 
ratios and the frequencies arranged according to the date of 
collection are presented in Table 1. 

When presented graphically, as in Fig. 1, several interesting 
points are brought out with respect to the reproductive cycles 
of the species considered. If it is assumed that the period 
covered by the decline in the slope of the curve represents 
the spawning period (or each species, considerable variation 
in the length of the spawning periods is evident. The bluegill 
population, for example, spawned well into September after 
reaching a peak of gonadal development around April 20. 
The largemouthed black bass, on the other hand, spawned 
from the middle of April until the end of May. The white 
and black crappie populations spawned from the latter part 
of March until the early part of May, while the redear sun- 
fish held an intermediate position among the populations^ 
the spawning period extending from around April 20 to the 
end of July. Expressed in terms of spawning intensity, it is 
also evident that in 1911 the maximum decline in the value of 
the ovary weight/body weight ratio for the bast, redear 
sunfish, and bluegill populations occurred approximately 
cne month alter the crappie populations showed their maxi¬ 



mum decline in the value of the ratio. The mean air tempera¬ 
tures during the months of March and April in this locality 
were Sy and 67®F., respectively. 

Fig. 1 also indicates that the ovary weight/body weight 
ratio remains at a low level for several months, followed by a 
gradual and then al>rupt increase in value. For example, in 
the largemouthed black baas population the ratio dropped 
from 30.8 in late April to 3.8 in the latter part of May and 
remained approximately at this level until the middle of 
November, beyond which point no data were available for 
194L The next collection, however, showed an increase In 
the ratio from the November low of 2.4 to the January level 
of 11.5, and an abrupt increase occurred daring the month of 
March, when a hi^ of 38.6 was attained. This abruptness 
in gonadal development was also evident in the redear sun- 
Bak population in both 1941 and 1942. The colloctions of 
January and March in 1942 also show the crappie populations 
to be ahead of the other spedes in ovary devekipinciit* The 
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mean monthly air tempcratuies for the first three months of 
VH2 were 49^ and F., respectively. 

Studies such as this, if carried on over an extended period 
of time to delcmiine the degree of variation which undoubtedly 
exists in the length of the spawning periods, the periods of 
maximum decline in the ovary weight/body weight ratios, and 
the causes of such variation, would assiu materially in pro¬ 
viding a more scientific basis for the establishment of “closed 
seast)ns” if the evidence justified restricti\'e fishing measures. 


Intercellular Surface Phagocytosis' 

W. Barry \Vonr>. Jr,, and Mary Ruth Smitu 

■ Departme*tJ of Medicine and Oscar Johnson 
Insiitiiic for Medical Research. Washington 
Univers^ity School of Medicine, Si. Louis 

Pathogenic microorganisms with protective capsules arc 
ordinarily considered resistant to phagocytosis unless pre¬ 
viously opsoniaed, by specific antibody (/j. Evidence has 
recently been presented that both encapsulated pneumococci 
4) and l^'riedlandcr’s bacilli (2) are readily phagocyted in 
the absence of antibody by a mechanism referred to as surface 
phagocytosis. Direct visualization of this nonantibody form of 
phagocytosis in the lung has shown that the leucocytes phago¬ 
cyte the encapsulated bacteria by trapping them against the 
surface of the tissue. Once taken into tlie cytoplasm of the 
phagocytic cells, the bacteria arc rapidly killed (^, 4). 

During experiments in which surface jihagocytosis of Kricd- 
iandeFs Uicilli in lung sections was being observed directly, 
phagocytosis u'as occasional 1}' noted at some distance from the 
alveolar walls. The phagocytosis occurred whenever bacilli 


1. InUirccllular surface pliftKOcytosis: (A) heucocyteti surroundintt 
a aroup of encapsuIal^JiJ Fricdlander's hacilU (n a medium devoid of anti- 
body (time, 2:10 P.M,); (B) Leucocytes have closed in on the bacilli 3o 
that they arc iTaplwd Iwtwcen the surfaces of the phagocytic cell* (time, 
2:23 P.M.); (C) The trapped bacilli have >>cen pbagocylcd and can beaecn 
in the cytoplasm of three of the leucocytes (lime, 2:41) P.M.). 

hapfiened to get caught between the surfaces of tw'o or more 
colliding leucocytes. On such occasions the surface of the ad^ 
jacent leucocyte aprxrarod to act in the same capacity as did the 
alveolar w^aJI in the previously described form of surface phago¬ 
cytosis. When the number of leucocytes in the phagocytic mix¬ 
ture was increased, the intercellular surface phagocytosis was 
noted frequently (see Fig. 1). 

From these direct observations it appeared likely that inter- 
» These studies were supported by the Cpmmonwealth Fund. 
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cellular surface phagocytosis wrould result whenever the con¬ 
centration of leucocytes became such that the enc:ipiulated 
bacteria could Ije readily trapped between tw'o or more cells. 
To test this hypothesis, the following experiment was per¬ 
formed: 

Friedlandcr’s bacilli harvested from 2 ml. of a 4-hour broth 
culture (^) were suspended in gelatin-Locke's solution along 
with washed Icucoc^lcs obtained from the jieritoneal cavities of 
4 rats previously injected with starch aleuronat (2). The leu¬ 
cocyte-I)aciilus mixture was then concentrated by centrifuga¬ 
tion (2,000 T,p.m. for 5 minutes), and as much supernatant 
fluid possible was removed with a pipette and discarded. 
The concentrated mixture, wliich now contained a minimum of 
free fluid, was incubated for M) minutes at 37^ C., and smears of 
the mixture wore stained with methylene blue. Examination 
of the smears revealed marked phagocytosis of the Fried 
lander's bacilli, whereas in a)ntrol experiments, in which the 
leucocyte-bacillus mixture was not concentrated, little or no 
pliagocylosis resulted. 

Similar results W'erc obtained with Pneumococcus Type I 
(A5 strain), Pneumococcus Type III (.466 strain)*, and a 
mouse-virulent, strain of Staphylococcus tiureus (strain 235). 
Young cultures of each of these organisms resisted phagocytosis 
whtn incubated with leucocytes in dilute solution. 

Intercellular surface phagocytosis of a number of pathogenic 
encapsulated organi3m.s was thus brought about merely by 
diminishing the amount of fluid in tho ibacteria-leucocytc 
mixtures. Although the capsules protect the organisms against 
phagocytosis when the bacteria are floating freely in a fluid 
medium, tliey tail to protect them against surface phagocytosis 
when the latter occurs on a tissue surface or as a result of the 
intercellular mechanism just descril>cd. As previously stated, 
bacteria ingested by tlte nonantibody mechanism of surface 
phagocytosis are prom[»tly killed by the phagocytic cells 

The significance of intercellular surface phagocytosis in the 
mechanism of recovery^ in pneumococcal and Friedlander's 
bacillus pneumonias is indicated by the following considera 
tions; 

Although the earliest reaction of the lung to acute Ijacterial 
infection is the outpouring of edema fluid into the infected 
alveoli, this first stage is promptly followed by a rapid accumu¬ 
lation of leucocytes at the site of infection. The amount of 
edema fluid in the alveoli and bronchi diminishes, and the num¬ 
ber of leucocytes present increases until the phagocytes are so 
numerous that they form the solid mass of cells characteristic 
of the advanced stages of pulmonary consolidation. Such a 
concentration of phagocytic cells eventually makes it virtuaJi)- 
impossible for bacteria in the consolidated areas to escape 
surface phagocytosis. Those organisms that are not trapped 
against the tissue surfaces of the alveoli and bronchi arc even¬ 
tually phagocyted by being pinned between the surfaces of two 
or more of the crowded leucocytes. Thus, leucocytes in the 
lung may, through these two forms of surface phagocytosis, 
bring about destruction of even the most virulent encapsulated 
•organisms, in the complete aljsencc of immune bodies. 

Conclusions: Encapsulatetl bacteria are phag(Kyted by 
leucocytes in the absence of opsonins, not only by being 
trapped against tissue surfaces but also by being caught be¬ 
tween the surfaces of the phagocytic cells. Because large num- 

* Kindly supplied by Colin M. MacLeod, of New York Uaivertity, 
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bcf s of leucocytes accumulate in the lung during acute bacterial 
pneumonia, it is concluded that intercellular surface phago¬ 
cytosis causes the destruction of many of the invading organ¬ 
isms, particularly during chemotherapy in the early stages of 
the disease when specific antil>odies are not present to opsonizr 
the bacteria. 
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Use of 2,4-D Weed Killers on Woody 
Weeds in Cuba 

KkVNKTH V. 'I lUMAKN 
The Biolog^ical Laboralorirs. Harvard I 'niversUy 

I'he proi)lcm of tTudicalion of woocl>^ lierennial weeds is 
much more serious in the tropics than in temperate zones. In 
('ul>a the most serious wecrl is the legume Dichrostacitys nutavs, 
known as Aroma marabu. Since this i>lant rcgenenitcs vigtir- 
ously from cut stumps, its eradication by continued cutting is 
almost impoasilile. In exfierimcnts carried out at the Atkins 
Garden and Research l.aliorator>' of Har\ard University, at 
Soledad, Cuba, several prejiaratumfi and methods of spra\ing 
of 2,4-D have been tested on jtluls of large, well-established 
plants from cut slumps. Although delayed regeneration is still 
not entirely excluded, the following approximate figures for 
api>arent kills in 4 weeks have lx;en obtained: 

TABLE 1 

Per rent Per rent 
TreutmeiU apjutrently probably 

killal alive 

1. 2,4-D sodium suit, 0.2%,. 18 21 

2. The same applied twice, 5 days apart. 76 « 

3. Tbe same, 0.3%, applied once. ... 62 F 

4. The same, 0.3%, plus Carbowas 1500, 0.5%, 

applied once 87 1 

5. 2.4-D ester, 0.3%, applied once. 4 


Since the plants die slowly, the pt^rcentage kill increases 
steadily with time, and a number of jilants have to be classed 
as doubtful for a month or more after treatment. On balance, 
treatment No. 4 was considered the most effective, although 
No. 5 gave the most rapid defoliation. The volumes usetl w'Cre 
atxiut 100 gallons/acrc. 

Plants in the shade were only aligbtl)' less affected than 
those in the sun. Spraying on the underside of the leaves di<I 
not increase the tt>xicity. 

Another troublesome plant, Comochdia dt’niaki (Ouao), 
having a toxic action on the skin like that of poison ivy, was 
also studied* In this case the ester preparation (*'Weedonc’0 
ivas definitely more effective than either the salt or the free 
add, probably because of its better adherence to the vertical 
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glossy leaves, from w’hich aqueous sprays ran off rapidly. A 
concentration of 0.3 per cent gave about a 75 per cent kill as 
determined 6 weeks after spiaying. 

These experiments, whicli give promise of possible reclama^ 
tion of land up to now considered virtually unavailable, are 
being continued. 

Note on the Theory'of Radiation-induced 
Lethals in Drosophila 

U. Fano 

NtUional Bureau of Standards, Washinpioftj D. C. 

A rather complete theory of induced leliials in Drosophila 
which was proposed by Lea and (!atchesidc (5) iias met with 
objections in j^rivuti? discussions. As this theory is now embod¬ 
ied in a comprehensive l>ook {4) (reviewed in Science, April 
25, p. 454), it may be advisalile to publish some cxiniments 
on the matter, 

The frcfjuency of x-ray-inducerl, scx-linked reettssive lethals 
in Drosophila is experinienUilly known to be accurately pro¬ 
portional to the x-ray dose, at least uj) to about 5,000 r. The 
presence among these lethals of a large number which are 
located at points affected by chromosomal rearrangements 
creates a well-knovrn difficulty for the inlcrprctation of the 
dcf)en<!ence of frequency on dose {2), If it is simply assumed 
that this fraction of Irlhals is a by-product of the rearrange¬ 
ments, the total frc{)uency of recessive letluils should increase 
faster than in proportion to the dose. Lea and (.'atchesidc made 
the alternate assumption that the recessive lethals and the rc- 
arrangement.s result independently from a single type of 
primary effect. This primary lesion, the frequency of which i& 
assumed to };c proportional to the dose, may or may not, acr 
cording to chance, lead to a recessive lethal and/or to a rear- 
rangtmenl. Such a common ancestry accounts for the observed 
coincidence of recessive JeihaLs with rearrangements, U must 
also aiusc, however, n iiarallcl frequent coincidence between 
the recessive leDials ami those rearrangements (e.g. dicentrics) 
which are unvialile ("dominant lethals") and thus escape de¬ 
tection, The latter rearrangements thus make an inroail in the 
obficrvablc recessive lethals, which should become increasingly 
important with increasing dosage; consotiuently, the frequency 
of rccessives should increase slower tlian in prftptjrlion to the 
dose. 

This nonlinear effect, embodied in Lcfi and Catdteaidc's 
detailed Dieory, leads U. a very significant discrepancy between 
this theory and the experimental data. I'he authors merely 
discount the discrejianry beaiuse they reckon on having over¬ 
estimated it by an undetermined amount (.^), It is proposed 
here to give a minimum estimate of the importance of this 
discrepancy, using gtjneral arguments. 

Lea and Catcheside classify the recessive lethals as class A 
(associated with no rearrangement), claas B (as.S(Kialed with 
a minute rearrangement), and class C (associated with a viable 
gross rearrangement). This latter kind of rearrangement will 
Irj called VGB, We shall also consider class D lethals, Le, those 
associated with an unviable gross rearrangement (LGH). 

The various symlwls will be u.scd to indicate the corre- 
sponrling frequencies, but it should be noted that the fre- 
quoncieia of C’s and amon^ viable sperms are, respcc- 
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ti\Tly, C/(l - tC/?) and VGR/(\ - LGR). TheLea Catcheride 
attumpiion means that A^B-^C-^Dh proportional to 
the x-ray dose; the frequency of recessive lethals among viable 
■perms is A ^ B -{■ C/{i — ICR). The departureof thesetivo 
expressions frem one another, which Is a measure of the non< 
linear e0ccr, can he expressed as: 

a^b-i-c + d ^ ^ 

A + B + C/(l - LGR) 

„ ^ " CLGR/(\ - LGR) 

“ A +B^C/il-LGR) ^ 

« C/(l - LGR) 

" il + ^ 4- C/(l - LGR) 

l(P/C)(i - LGR) - LGRl 

Hie first factor in the last expression is the fraction of C% 
among the observable lethals. The bracketed factor can be re> 
duced by algeliraic manipulation to a form involving only the 
experimentally known frequency VCR/{\ ~ LGR) and factors 
on which predictions can be made. These arc ^ • LGR/VGR 
afid 

D C 

■■ 77 ^/ 777 ^* quantity (1) can then be written as 
LGR VGR 


" and recombination In DfozophUa has thus far defied not only a 
c)Uantitat[ve but even any comprehensive qualitative analysis 
(2, J). This difficulty may well prevent for the time being any 
satisfactory account of the relattonship between recessive 
lethals and rearrangements and of their dose frequency rcla- ^ 
tionships. This same difficulty, incidentally, seems to put the 
Lea-Catcheside detailed calculation of tlic do*e-fref|Ucncy 
telationship for dominant lethals [4, S) on a very doubtful 
ground, although there seems to be no difficulty with the 
qualitative understanding of this relationship. 

A final remark may be added concerning the recessive lethals 
(B) amociated with minute rearrangements. Lea suggests that 
the d^ciencies involving several salivary chromosome bands 
are due to separate breakage processes caused by a single 
ionixing particle, in analogy to the mechanism which he suc¬ 
cessfully projiosed for Trad^cantia. However, the frequent 
occurrence of spontaneous lethals involving deficiency of 
seveml bands (/) suggests that such defidendes are the out¬ 
come of a single primary, probably much more closely localised, 
lesion. The larger deficiencies up to about 50 bands, and the 
corresponding minute inversions, are generally accepted to be 
due to the same mechanism as the VGR\ (^. Accordingly, a 
substantial fraction of the class B recessive lethals should have 
been transferred to class C for the purpose of the calculation 
carried out in this paper; this would have made the nonlinear 
efifect appear even more important. 


q - VGR/[\ - LGR) C/(l - LGR) 

VCH/ii - LGR) A + B + C/(l ~ LGR)' 


^ a T bTc/ T T l^) 

ore observable quantities which, at 3,000 r, amount to about 
1/3 and 1/5, respectively (4). The factor p - IGR/VCR would 
be I if every rearrangement involved only two breaks; since 
this is not so, p will in general be larger than 1 (Z) and might be 


even as large as 2 at 3,000 r. The factor 7 
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LGR/VGR 


also be 1 if VGR *9 and LCR*3 had the same chance of being 
asBociated with a aez-Unked recessive lethal; actually, > 1, 
since the LGR*i are expected to have more breaks, on the 
average, than the VCjR's. The quantity (2) is thus certainly 
larger than the value found by taking ^ y = 1, which at 
3,000 r would be about 2/9. For « 2, ^ « 1, it would be 
8 / 21 . 

Therefore, it can be stated that the nonlinear effect amounts 
to at least 20*25 per cent at 3,000 r. On the assumption that 
the C lethals arc by-products of FGfS's the nonlinear effect is 
(A + B)/{A + B -h C) - 1 - C/(.4 +B 4- Q - l/3-*-that 
te, possibly a somewhat larger one. The Lea-Catcheside theory 
Eiay thus reduce the nonlinear effect by a factor which amounts 
to 1.5 at must. The remaining nonlinear effect is probably 
significantly at variance with the set of experimental data 
discussed by them. At any rate, it seems quite unlikely that 
an effect of such quantitative importance could have failed 
to be detected in all the extensive studies on this subject by so 
many different workers. 

It may well be that the Lea-Catcheside concept of the 
reces^ve lethals, as manifestations of the same type of primary 
lesion which leads to the observable chromosomal breaks, ia 
es se nt i al ly correct. But the proceu of i-my-liiduced breakage 
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Cosmic Radiocarbon and Natural 
Radioactivity of Living Matter 

A. V. G 1 O 8 SB 

Boudry Procpu Corporation of Pmnsyioania^ Maraa Book 


W. F. LniBT ^ 

InsiUuio for FiucUar Studios, Unioorsisy of Ckkap/o 

Id view of the discovery of radiocarbon produced by cosmic 
radiation (/), it becomes of interest to compare its effect in 
living matter with that due to the older sources of activity, 
such as radium and its decay products^ or potassium, and to 
the action of cosmic rays. Since data on humans ate most 
readily available to us, we will limit ourselves here to a com¬ 
parison in man. 

This comparison can be made on various bases, sudx as 
range, ionizing power, or total energy of the particles. The 
range varies from the extremely small range of a-parttcles up 
to the whole length of the human body for oosmic rays. The 
ionising power per unit length varies In reverse order and 
decreases from the hi^er value for o-partides to ooaimc rays. 

As radiochemista, it seems to us that the simplest basis of 
oomparbon would be the number tl disLotegrating atoms (or 


8 CiBK< 9 . jfl^ as« \m 



f myi) p«r human being and per unit time. Table 1 ahon-a a of the low sfnific icifviry of carbon has it rsraped dctcrtfcne 
preliminary comparlBon baaed on on estimated average body so far. We believe that the biological significance of tht 
weight ol 60 kg. radioactivity of carbon in living mattci cannot be evaluated* 

TABLE I 


Element 

*991.% in humen 
boOy 

Total element in ^ 
body (grama) I 

Literature tource 

Specific act. 
di&./min and 

1 gram element 

Nature of 
emitted 
pnrticle 

Dts./min. 
and man 

pDtouium.. 

0.35 

280 

Rhcrman (.?) 

1,340 


380.000 

Carbon. 

18.0 

14,400 


10.5 


130,000 

Om/I liivM 


~8 10"» 

Verrtiulaky (J) 

2,22-loa 


«18.000 

Mrauim. ... . 

5 l(ra 

^4 10-* 

Evmns* 


■■ 

«9,000 


*Privtte communicatloii from Robley D. Evajis, MaisachuMttfl fjittUute of Technology 


The inleniuty of cosmic radiation at sea level corresponds 
to approximately 1 meson per minute and per cm * There* 
fore, depending on whether the human being Is in a standing 
or lying portion, t.e. on his *'cross section.” the number of 
penetrating partteJes ranges approximatciy bctw'een 1|500 and 
7,500 per man and per minute. 

Thus, comparing these data, we see that cosmic radio¬ 
carbon occupies second place. Based on number of disinte¬ 
grations, it is a little below half of potassium, but very much 
above radium and other natural radioelements. Only l^ecause 


in pb>’sical terms alone; spcciiic biological and biochemical 
factors may also play a role. It will be up to future research 
to establish these. 
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Bioassty by Direa Potency Estimation' 

5. Loews 

DepartmenI of Pharmacology, 
UnimrsUy of Uiah School of Medicine, Sail Lake CPy 

Two main approaches are used to determine the potency 
(Py) of a drug, t.a. the ratio between threshold equipotent doses 
of the stands^ (S) and the unknown drug (U) (Py » S/U). 
One procedure uses the median effective doses (EDa^ of stand¬ 
ard and unknown as expressions for S and U, respectively, and 
operates by determining these two values in separate popula¬ 
tions of test animals. Another assay method compares the 
standard and the unknown drug on the same test object or 
onimaL Usually the aim is 5nt to find in each of various test 
individuals a pair of equipotent doses of the standard and the 
unknown (•■, u*; s*, u*; s*, u*; etc.), each such dose level comply- 
bg with a set end-point in a critical range of effect, and then 
to obtain from these dose pairs a number (N) uf equality state¬ 
ments (£), each £ representing an estimate of the intraindivid' 
oal potency in the respective test object (E* >■ s>/u^ £* 

V/u?; etc.). Py is then defined as the average of 

( ZE\ 

» I. Thus, in the latter method, 

4 XipBiiMBto oadiHyhig tbit poptr wert in part mppovttd by ttantt- 
ftMld ef Miiaicb hem tbt TJ.S. PebUe Bealtb Servlet sad tkt Abbott 
Ub e mt o ri tt. 


potency is evaluated directly on the basis of intraindividual 
potency statements and not by a preceding detertnination of S 
and U which is characteristic of the former method. The former 
may therefore be called an indirect, and the latter a direct, 
method of potency evaluation. 

The indirect method does not need any special biostatistica^ 
basis. Determinations of EDu have long been placed upon an 
elaborate mathrmaiiral basis, and their adoption has satisfied 
all blostatistical requirements of such a method. On the other 
hand, the direct method has two major shortcomings: It lacks* 
a rigorous biostatistical means for defining the significance of 
the result, and its purpose is accomplished in an uneconomical 
trial-and-error procedure. Prior to arriving at the respective 
doses $ and u, one has to perform tests with a varying number 
of doses either higher (h) or lower (I) than s or u, respectively, 
f .e. with doses h. and J« of the standard and doses b. and )a of 
the unknown. The data from all these preliminary tests are 
iiltiroaUdy discarded as being “aberrant.” 

Only b one variant of direct procedure, the "method of a|>- 
proximaUon” (Z), are these aberrant doses utilised for obtam- 
ing a rough estimation of the significance of the result They 
axe paired, both mutually and with the respective s and u 
values, to form oddltiona] statements pertinent to potency, 
noinely, statemeuts H of maximum potency (signifying Py< 
H), expressed by the ratios bi/U, s/1, and hju, and statenwnu 
lof msnuaum potency (Py>L), exprened by the ratios yii«, 
s/lb and It/u. AU thesa H and L v^es are then arranged in 

















numerical progression; they approximate the true Py value 
from opposite directions, and the range of overlap indicates the 
deviation from the true Py. For example, the aeries of experi- 


TABLE 1 

Fotxncy EarmATxoN or the 3-(l'METirvL*OcTVL) Analog of 
Synthetic Tetrahydrocannabinol* 


1 

2 

3 

4 

5 

6 

7 


9 

10 







MPy 




H 

E 

L 

"h 

“e 

"t 

of 

group 

B E 

K 

Probil 

60 










60 



3 

0 

0 





60 






56.0 

6 

5.5/6 

6.37 

52 

52 


2 

1 

0 





52 










SO. 

50 









50 

50 


2 

2 

0 





48 










48 




0 

0 





48 





i 

46.8 : 

13 

9/13 

5.50 

4C 

46 




0 1 


j 




46 


'■ 1 

2 




] 



42 

' 42 
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1 





42 


0 


1 





40 

40 

40 

1 

■ 

1 

2 

r ■' 






40 









36.4 


0 

J 

1 0 





54 


34 

1 

, 0 

2 



t 




34 






( 


53.6 



1 

! 0 

' 0 

.32.9 

17 

9/17 

5.15 

35.4 

33.4 


1 

; 1 

0 







i 33.2 

! 0 

1 0 

1 





32 

32 

32 

1 2 

i 

1 



1 


32 

i 









30.8 

1 


* 1 

0 

0 






' 30 

1 30 

0 

2 

r"'i” 






30 










27 

27 

0 

1 

1 

! 






2S.2 

0 

i) 

j 

26.2 

10 

2/10 

4.J6 


24 

24 

0 

1 

1 







23,4 

0 

0 

1 







21.2 

0 

0 

1 






20 

20 




1 





20 

20 




1 

1 






2(f 

0 

2 
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1 
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20 




18.4 

11 

1/n j 

3.51 
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IS 

0 

0 

2 
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IB 





i 

i 




16 

0 

0 

2 

i 

! 

i 




J6 




, 1_1 

__..J 



N ~ 57 


2s' 50.8 23.r. « 27,2 

V2N' - JU.6H 


?y « 35,0 
la' 

a.e. - * :fc2.54 

v^2N' 

* Test tuticli«n: Htusia activity in caliUratcil dngs. 

SUndard: synibclic lutrshydrocannabinol. 


imental II, L, and E data in columns 1 to 3 of Table 1 would 
indicate a mean Py of 27.2 and a deviation of dblC.5 (or ±45 
per cent) from a mid value of 36.5. 

Even in this variant, the direct bioassay procedure is malhc- 
xxmllcally unsatisfactory, and preference is given whenever 
^ssible to the indirect method. Yet, of necessity, the direct 


piethod is employed whenever the test objects (e.g. isolated 
organs, monkeys, dogs) are from populations with excessive 
interindividual variation or whenever intraindividual com¬ 
parison is the procedure of choice. This signifies a wide field of 
actual use of, and too great a need for, procedures for direct* 
Py estimation to dismiss them summarily as devoid of mathe¬ 
matical background (7) rather than to furnish constructive 
assistance for their improvement. 

Obviously, conventional biostatistical methods can readily 
be applied to the data from such intraindividual dose compari¬ 
sons. The totality of data on maximum, intraindividual, and 
mirii^um potency, collected for the above procedure of approx¬ 
imation, furnislies useful information, and the alignment of 
such data in a series of approximation (compare Table 1, 
columns 1 to 3) offers an appropriate starting point for a 
stalistiail likelihood solution. 

The likelihood Xn that any of the tentative potencies ex¬ 
pressed by H or L values or both is greater than the true Py 
varies along the approximation series. If the total range is sub- 
divirlecl into appropriate groups of tentative potenc y, the like¬ 
lihood that the mean Py of the individual group (M Py 
^Hd“EF'4'' 

...—) is greater than the true potency value Pv' is 

niifnE+m. 

cxt)ressed by the protX)rtion betw'ccn the number of H state-, 
ments (nn) and the total number of potency statements 
(nH+OK-hnL) available for the group. The ambiguous E 
values must 1)C assumed to express an casual likelihood that 
the median Py value cf the group is too high and that it is loo 
low'. Accordingly, tlie final likelihood for a group is Ah *“ 

values coordinated to each M Py are 

im-fnE+nL 

calculated and converted into probits by reference to a probit 
table or (o a table of integral of the normal probability curve. 
The probits, when plotted against the logarithm of their M Py, 
approximate a straight line, The abscis.<«i value of the inter¬ 
section of this line with the jjrobit ordinate of 5 is an estimate 
of the true potency Py ha\dng a Ah of 0.5. The standard error 
(s.e.) may also be determined from the same graph according 
2s' 

to the formulation s.e. “ -- -,—, where 2s' is Uie difference 
\/2N' 

betw'een the abscissa values of the intersections of the experi- 
mental line wdth the f jrobil ordinates of 4 and 6, and where M' 
is the number of fwtency statements wdthin the range of 
probits 3.5 and 6.5. 

TJje total procedure is illustrated by the example in Table 1, 
in which tlic Ifiostatistical evaluation is shown applied, in 
l>arallel with the “method of approximation,” to the same 
experimental data. Fisher's probit table and a graphical inter- 
pidation procedure comparable to that of Miller and Tain ter 
(3) were employed after calculation of the M ?y and Ah values. 
The Py value obtained <!iffcrs greatly from tliat computed 
by the “method cf approximation," and the s.e. is much 
smaller than the range of deviation in the series of approxima¬ 
tion. It should also he mentioned that the good agreement 
between the roughly computed midvaluc of Py and the mathe¬ 
matically estimated Py value is merely accidental and that 
frequently there is considerable divergence between the result? 
of the approximation method and those of the methodi herein 
outlined, 

, The suggested procedure for direct potency estimatbn haf 
l)ecn found expedient in numerous bioassay problems, c,g. Jn 
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assaying spasmolytic and antihistaminic druga in isolaU^d 
strips of surviving gut; laxatives in terms of stool softening in 
rhenis monkeys; marihuana-active substances in terms of 
ataxia in dogs; and symyiathomimetic agents in terms of 
ability to elevate the cat^s blood pressure. The task of assaying 
biological activity by intmindividual comparison is not limited 
to drugs, but arises in many cases in which Uie |>(jtency of com¬ 
mensurable stimuli—agents, factors, etc, — has to ])c correlated 
numerically on the basis of a common rcsixjnse. Ft is believed 
tliat the principles of this procedure rnay be aervic,cable in 
various disciplines other than pharmacf)]ogy. 
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Identification and Chromatography of 
Androgens as Their 2,4- 
Dinitrophenylhydrazones 

Oktku D, Johnston^ 

Division of Piuimacolotiy, food and Drup, AdwinisiratUmy 
federal SeettrUy A^ency^ \Va.%JtitjfiUm, D. (\ 

Frc(iucnt use is made of 2,4-dinitrophenyIhydrazuic 
(DNPH) for the characterization of aldehydes and ketones, 
and the chromatographic adsorption of a number of the 
hydrazoncs of I>NPH s desrrilwd l)y Strain (Z). However, 
the reagent does not appear to have Innin n\ idciy used in the 
study of steroid ketones, Witch and Milone (J) have pub¬ 
lished a mcthcKi for the estimation of estrone as the 2,4- 
dinilrophcnylhydrazone, but their procedures seem not to 
have been applied ti7 androgens. These studies suggested the 
possibility of using DNPH for tlie isolation and characteriza¬ 
tion of the constituents of commercial androgen preparations. 
In 1941 Coffman (J) reported the preparation of several 
androgen esters of p-phenylazobenzoic acid and was able to 
resolve mixtures of several of these colored esters chromato- 
graphically. In dealing with commercial prrxiucts, however, 
this of derivative could not he expected to distinguish 
between free and estcrified androgenic steroids. 

This jiapcr constitutes a preliminary report of the prepaia- 
tion and proi^)crties of the DNP-hydrazones of testosterone, 
testosterone propionate, methyl testosterone, androstcrone, 
and dehydroisoand roster one. hirst atlemirU to prepare the 
hydrosonc of one of these androgens (testosterone (iropionaie) 
directly in an oil solution in.iicale that such a procedure is 
possible and may be developed into a useful analytical method. 
Over-all yields of about 60 fier cent have been obtained to 
date. Details will be published as soon as the techniques are 
perfected. 

The chromatographic separation of mixtures of some of 
these hydrazones has been accomplished, which indicates the 
possible ap[)lication of the reagent to urinary extracts of 
ketoeteroids for investigations in androgen metabolism, 

^ ore due Mrs. Doris C. Chambers, of the Bureau of Agrlculfural 

«&d IhdustriSI Chemistry, U. S, Department of Agriculture, for carrying 
eat the nitrogen analyses reported. 

Sa&NGS, July ^5, 1947 


A 10-,lo 15-mg. sample of tiach androgen, dissolved in 
1-2 cc. of ethanol, was allowed to react with a 10 per cent 
excess of reagent (prepared Ijy adding 2 or drops of con¬ 
centrated hydrochloric acid t{> the calculated amount of the 
free base dissolved in a minimum of hot alcohol), and the 
mixture Uiiled for about 2 minutes. Fre<|Mently the hydra- 
zone precipitated immediately frnn) the hot solution, but if 
it did not, water was added to the i:>oint (»f cloudiness. On 
cooling, precif)ita<ion occurred. 7'he precipitate w^as filtered 
off, washed with water to remove hydr^Khloric acid, and drieri 
in vacuo over phospliorus pentoxide. After solution in !>enzcne, 
it was adsorlwd on activate*! alumina (Aluminum Ore Com¬ 
pany, tirade I' 20, minus 80 mesh), and the chromatogram 
developed with 10-15 ))er cent chloroi(»rrn in benzene. On 
this adsorbent the bands formed may be brown, orange, or 
yellow, depending ui-ion tlie individual compound and to 
some extent on tlic developing mixture. Kollow'ing develop¬ 
ment, cither the column was extruded and cut or, if extrusion 
proved difficult, the colored zones w^ re dug out with a spatula. 
The hydrazones of the androgens prepared to date are all 
readily soluble in benzene and chloroform, mi>deralely so in 
hot alcohol, but only slightly soluble in ligroin. 

-'Vfter elution with chloroform and filtration, the solvent 
was icmoverl by distillation under reduced pressure and the 
hydraz^^ne recrystallizcd from hot ariueous ethanol to con¬ 
stant melting point. Oystallization from ))enzenC'ligroin 
pairs produced no change in melting point, but the color of the 
crystals was usually different from that seen when alcohol was 
emi>loped. Yields of 95-100 per cent of theory arc readily 
obtained. 


TABLE 1 


Androgen 

M.P.* 

Crystalline 
form and color 

N 

found 

(%) 

N 

calcu¬ 

lated 

(%) 


202.5'’-2()3..^'’ 

Red needles 

11.62 

11.96 

Testosleronc propionate... 

209.9’-2l0.5“ 

10.67 

10.6S 

Methyl testosterone. 

221.5"-223.5" 

Orange 

11.4i 

11.86 

AndroEteronc. 

232..S“-234'’ 

Yellow " 

11.68 

11,91 

X)chydroi.wandro»tcronc... 

24^-242“ 

Vollow micro 


— 



needles in 
thick mat 




* MeltinR poinu* were determined with an aluminum block apparatus 
ralibmted by mean); of the U.S.P. melting-point reference Eiandards, but 
arc not otherwise corrected. 


Table 1 lists the data for the androgen hydnizonos prepared 
to date. 

When a mixture of the hydrazones of testosterone and 
testnsterone profiionatc was subjected to chromatographic 
adsorption, as clescri!)ed above, the constituents were readily 
separated and recovered in yields of 97 per cent and 91 per 
cent respectively, the fractions being identified by melting- 
point determination after recrystallization. The derivative 
of testosterone was ad.sorbed at tlic top of the column and 
that of the propionate liclow. 
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Book Reviews 


Vti97inary baciRtiologym (3rd ed.) Ival Arthur Merchant. 

Aron^ la: Iowa State College Press, 1946. Pp. viii + 683. 

(Illustrated,) $7.00. 

The third edition of Merchant's Vtierinaty bacteriology will 
be ^'clcomed by teachers, students, and practitioners. Practi¬ 
cally all the bacteria which cause diseases in domestic animala 
are discussed. In addition, several which affect only man, such 
as Ebtrihella typhosa, are included. The text is well written, 
thoroughly comprehensive, and most valuable for instructional 
and reference purposes. It should be on the shelf of all prac¬ 
titioners and in the libraries of veterinary students. The ilius* 
trations are w^ell chosen and typography is good. 

Sections on the general biology of microorganisms, infection, 
resistance, and immunity, and discussions on pathogenic 
yeast, molds, and viruses, with chapters on the spirochetes, 
rickettsiae, bacteriophage, and the pleuropneumonia group, 
are welcome additions, as is the chapter on antibiotics. Refer¬ 
ence to Proteus ammoniaet Hemophilus hotat, and Clostridium 
eordeUii is a valuable addition. 

Robekt Gbahak 

College of Veterinary MedicinOt 
Unhersily of IlUnoiSt Vrbana 

RdhabiHtation through bettor nutrition. Tom D. Spies. 

Pblladetphia-London; W. B. Saunders, 1947. Pp. iv + 94. 

(Illustrated.) $4.00. 

Rtporionooe with folic add. Tom D. Spies. Chicago: Year 

Book Publishers, 1947. Pp. HO. (Illustrated.) $3,75. 

Both of these small books are essentially reports of clinical 
tesearches in nutrition conducted at the Hillman Hospital, 
Birmingham, Alabama. The monograph on folic acid is an 
excellent i68um4 of studies of this important element of the 
vitamin B complex and the role which folic acid plays in 
hematopoiesis. Evidence is presented supporting the conten¬ 
tion that folic acid is as effective as is liver extract in stimu¬ 
lating blood regeneration in patients with pernicious anemia, 
nutritional macrocytic anemia, sprue, and pellagra. However, 
folic acid does not protect the patient from the central and 
peripheral changes In the nervous system so commonly pres¬ 
ent in pernicious anemia. Furthermore, large amounts are 
necessary to produce as satisfactory a hematopoietic response 
as that obtained with liver extracts, which contain but 
minute quantities of folic acid. It is highly probable that 
other elements, as yet undiscovered, are involved in primary 
pernicious anemia. The volume contains a carefully selected 
bibliography of some 80 titles. 

RMbiHtaiion through heller nutrition does not live up 
to its overly ambitious title. This 94-page monograph is essen¬ 
tially a report of the studies on the many grossly under¬ 
nourished patients seen in the nutrition clinic: florid peiUgra, 
sprue, scurvy, and deficiency anemias respond brilliantly to ^ 
adequate nutritional therapy. The limitations of vitamin and 
mineral supplemental feeding are clearly stated; when pro¬ 
longed deficiency has existed and the reserves have been 
depleted for aome time, certain irreversible effects result 
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which are not amenable to vitamin or mineral therapy. A « 
thorough discussion of the variability in requirements points 
out the invalidity of the assumption that the minimum food 
requirements are constant Requirements are affected by 
race, age, environment, health, work, and the like. 

Enthusiasm is as necessary for scientific research and the 
adi^ce of knowledge as are the vitamins to normal growth. 
But when enthusiasm leads to such asymmetry of thinking 
that perspective is lost, it ceases to be wholly desirable. The 
glitter of the brilliant discoveries concerning the vitamins, 
trace minerals, hormones, enzymes, and the like has blinded 
too many students of nutritional problems. The recent litera¬ 
ture on nutrition is filled with the erroneous assumption that 
malnutrition means only deficiency in nutrition. Malnutri¬ 
tion is bad nutrition and includes the effects of excesses as 
well. Obesity is just as much a nutritional disease as pellagra 
or rickets or scurvy. As a menace to national health and there¬ 
fore a problem of social medicine, obesity is more significant 
than undernutrition, despite the asymmetric emphasis of 
gross deficiency states in the South. We should not ignore the 
fact that 28 per cent of the population of the United States 
are 10 per cent or more oeer their dptia^4in wdght, whereas 
only 12.8 per cent are 10 per cent or more tender their mean 
normal weight. However, there is no mention whatever of 
rehabilitation of the obese in Dr. Spies's monograph. Nor is 
there mention of the importance of water as a nutritional 
necessity. If the title were “Therapy of Gross Nutritional 
Deficiencies," the reviewer would ^ve nothing but praise 
lor this scholarly, scientific report. As it is, one fears that 
certain uncritical readers will feel that the rules formulated 
therein are the answer to all of mankind’s ills. 

Edwakd J. SiZBOim 
im Eye Street, Washington, D. C. 

Animal nutrition. (2nd ed.) Leonard A. Maynard. New York- 
London: McGraw-HiU, 1947. Pp. zviii -f- 494. (lUiistxatel) 
$5.00. 

The second edition of this text presents the chemistry and 
physiology of nutrition with application to the feeding of farm 
animala in much the same sequence and style as the first 
During the 9 years since the first edition of this book ap¬ 
peared, significant advances have been made. Of particular 
importance have been the advances in the field of the vitamins, 
enzymes, amino acids, and minerals. The author, in bringing 
the work up to date, has extensively revised many sections of 
the text and made deletions of less important material, thereby 
keeping the book close to its original size. 

The book is well written in an interesting, readable, and 
understandable style. The Htemture citations and reference 
lists are exceptionally well chosen and should prove particu¬ 
larly helpful to the student. 

As before, this book fills a niche b the literature fer io^ 
■tructional purposes where suitable tegu are not munenms. 

T. $. Sfnmm 

OUo State VnimsUy, Cehmbus 
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Thfe Detection of Incipient Army Criminals 


T he selective service system in 

operation during the late war delivered selectees 
to the Armed Forces Induction Stations, where 
they were examined to de^^ermine whether they met the 
War Department standards for induction. Failure of a 
selectee to meet prescribed standards resulted in 
rejection. Such action was based essentially on the 
assumption that unqualified selectees could not serve a 
useful purpose in the Armed Force.s^ but that qualified 
selectees could. 

The standards were roughly of three kinds: physical, 
mental, and moral. F.xaminations in all three fields were 
at first made by medical doctors, but as personnel needs 
became more acute and finer discriminations became 
necessary, nonfjsychiatric mental examinations became 
the specific resf)on8ibility of professional psychologists. 
Responsibility for moral examinations, however, was 
never clearly delegated to specialists in this field. 

As the war progressed it appeared that induction 
station screening procedures were, in general, fairly 
satisfactory in the physical and mental fields; but the 
Army prison population increased rapidly. Overcrowding 
in disciplinary barracks and rehabilitation centers be¬ 
came worse and worse, despite the regularly increasing 
number of such installations—a state of affairs indicating 
that screening procedures to prevent the induction of 
these men were not entirely satisfactory. 

The situation was further complicated by a War De¬ 
partment provision that Selective Service registrants 
with other than honorable discharges from the Armed 
Forces, registrants currently undergoing confinement, 
and registrants with prison records might be inducted 
after i^>proval of the Service Commander had been 
secured. In the 7th Service Command the responsibility 
for granting this ^roval was delegated to the Personnel 
Division in the Service Command headquarters. 

The difficulty was most acute in connection with appli¬ 
cations for induction from registrants currently under¬ 
going confinement. At first the short, running case 
histories accompanying these applications were evaluated 
subjectively and applications either approved or disap¬ 
proved accordingly. Those case histories varied widely in 
completeness, and aome were much more persuasive ttian 
others. This element of persuasivertess was one with 
whidi it was particularly difficult to deal. Filially, under 
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special War Department authority, the development of 
improved procedures was undertaken. 

A Pbeliminakv Procedure 

A search of the literature revealed that several studies 
had been made by sociologists in predicting success in the 
probation and parole of civilian prisoners. From pub¬ 
lished data a Case History Check Sheet was constructed 
for preliminary use in evaluating the case histories sub¬ 
mitted with applications from corrective and penal 
institutions. By means of this sheet and the accompany¬ 
ing parole violation expectancy table, a running case 
history could be evaluated quantitatively. It was as¬ 
sumed that a potential parole violator would also be a 
poor Array risk. This device was found to be a great im¬ 
provement over the unaided subjective evaluations made 
previously; but inasmuch as it was based on data from a 
civilian population and its use rested on an unverified 
assumption, and because it was not well adapted to 
routine induction station use, steps were taken to develop 
a still more satisfactory procedure. 

In using the Check Sheet it was noted that half or more 
of the items included pertamed to circumstances and con¬ 
ditions of life prior to imprisonment. Since these items 
had been shown to have a significant predictive value in 
relation to parole violation after a term in prison, a more 
comprehensive list of such items could be employed in the 
contemplated device. Eventually a psychological rather 
than a sociological procedure was decided upon, i.e. judg¬ 
ment was to be based upon the reactions of the selectee 
himself made on the spot. Analysis of the psychological 
principles involved indicated that nothing would be lost 
and much might be gained by using items having a soci¬ 
ological connotation. 

Psychological Principles Involved 

Maladjusted, antisocial behavior in an adult is learned 
behavior, constitutionally permitted but not so caused, 
huch behavior was learned and became habitual through 
the mechanism of trial-and-crror responses to recurrent, 
emotionally charged, stimulus situations. In the 18-20 
years leading mto adulthood, behavior patterns become 
firmly established and cannot be shed at will; they must 
be uttleanfed. Unlearning and relearning may require the 
presence remedial situations as potent and as long 
standing as were the originals. 

With respect to these circumstances of life, \'ariation 
mukt he considered. Furthermore, concomitant variation 
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among the following factors is probable: (a) occurrence 
of unfavorable stimulating situations up to a given date, 
(b) seriousness and extent of maladjustment, (c) chances 
for prompt imprisonment, and (d) chances for prompt 
rehabilitation or spontaneous readjustment. If concomi¬ 
tant variation among these factors is a fact, status in one 
can be estimated when it is known in another. For exam¬ 
ple, a measure of (a) can be used to estimate (c). This 
particular relationship was relied upon in developing the 
improved technique. More specifically stated, it was 
assumed that selectees arriving at an induction station 
with a seif-related history of experiences characteristic of 
Army prisoners, but not of normal operative personnel, 
may be expected to become prisoners promptly. Inas¬ 
much as they would then serve no useful purpose, reiec- 
tk)n would be the indicated action. 

Developmental Technique 

The technique employed to develop and calibrate this 
measuring instrument was relatively simple. From a 
survey of the literature a comprehensive list of descrip¬ 
tive items were assembled and arranged in multiple- 
response, single-choice form. The following examples 
illustrate the form of these items: 

1. The number of members in my family that have been sent 
to a mental hospital, prison, or other institution arc— 

a. none 

b. one 

c. two 

d. three or more 

2. In the past 5 years I have been in trouble from fighting— 

a. not once 

b. once 

c. twice 

d. three or more tiroes 

3. As a child ray parents were— 

a. always very strict with me 

b. usually very strict with me 

c. seldom very strict with me 

d. never very strict with me 

Available evidence indicated that each of the items so 
assembled was significant in relation to social adjustment 
or maladjustment. 

Responses to items in this experimental form, called 
the Biographical Case History, were secured fiom two 
contrasting criterion groups of Array personnel. The 
first consisted of 1,177 general court martial prisoners, 
inmates of the U. S. Disciplinary Barracks at Fort 
Leavenworth, Kansas, and the Rehabilitation Center 
at Camp Phillips, Kansas. The second group consisted of 
1,050 enlisted men from the operative personnel of 
reception centers in the 7th Service Command. 

The number making each response, in each criterion 
group, was determined. These numbers were converted 
to proportions, and, by comparing proportions of each 
criterion group, item by item, the 67 items showing the 
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largest difierences were sdected to constitute th^ final 
form. Among these 67 items the smallest difference be¬ 
tween proportions was .141, The standard error of this 
difference was .020, the critical ratio thus being about 7. 
Each of the remaining 66 items had even greater dis¬ 
criminating power. As usually considered, this is intetnal 
evidence of validity. 

External evidence was also obtained. From the propor¬ 
tion of cases in the two criterion groups making each 


^ TABLE 1 

Mkasuhrugnt Statistics on Atuv pRiaoNSRS 
Sepab\ti:o Iirro Two Diviriomti 


Group 

Cases 

Mean 

score 

S.D. 

No. 

Propor¬ 

tion 

First offenderA. 

580 

.424 

34.45 

8.S3 

Recidivists. 

786 

.576 

28.02 

8.SI 

Total. 

1,366 

1.000 

30,75 

9.37 


reply, a scoring key was so arranged that a credit of one 
point was allowed for each reply characteristic of normal 
soldiers but not of prisoners. A grobp of 1,366 prisoners 
(1,117 general and 249 garrison) was separated into two 
divisions, one consisting of 580 first offenders and the 
other of 786 recidivists. Statistics from these two divi¬ 
sions are given in Table 1. From these statistics the 
difference between the two means and its standard error 
are found to be 6.43 and .48, respective!)^, giving a critical 
ratio of about 13. 

It is BAsumed that maladjustment varies from little or 
none, through an amount causing the first offense, into a 
greater amount causing repeated offenses. The two divi¬ 
sions of prisoners therefore represent two segments on a 
continuum. If it is further assumed that the distribution 
of maladjustment in the prison population approximates 
the normal curve, then obtained measures of maladjust¬ 
ment can be correlated with the criterion, using the 
formula for biserial r. Believing that these two assump¬ 
tions are warranted, such a coefficient was derived from 
the data given above. The correlation is .428, its standard 
error, .029, and the critical ratio, almost 15. 

This is a rigorous test of validity, because the range of 
maladjustment in the prison population is restricted to a 
small fraction of the range existing in the total popula¬ 
tion. Subsequent information indicates that the spread 
between the means in the normal and prison population 
is about equal to the spread in school achievement be¬ 
tween the means of three school grades. Fuithcrmore, the 
instrument must measure (as it does) pvet a total range 
approximately equivalent to an 8- or 9-grade range in 
School achievement. Therefore, if the validity coefficient 
in the restricted range were coirected for the total range 
withm which the instrument must be used, it would be 
unusually high. 
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Caubration 

Several questions had to be answered before standards 
could be constructed with dispatch. One question was: 
Must second and independent samples be drawn for 
calibration purposes? To answer this question, second, 
independent, but smaller samples were actually drawn, 
and means and standard deviations from the two sam¬ 
ples were compaied to see whether they differed signifi¬ 
cantly. The statistics are given in Table 2. Both critical 


TABtE 2 

MKA8trJt£iixKT SrArisTics on Two Saitplxs Each or Nobkai. 

OpKIATIVE &OLU1ERB AND ImPRISONKD SoLOIEBS 


Item 

' Mean 

S.D. 

OprrRtlve soldiers 



Sample 1 (1,050 cases). 

47.65 

6.79 

Sample 2 (116 cases)..- . 

48. SS 

6.86 

Dideretice.. 

‘ O.W 

0.07 

Standard error of difference.. 

i 0.67 

j 0.47 

Critical ratio. 

1.9 

0.1 

Imprisoned soldiers 



•Sample 1 (1,177 cages) .. -.. 

30.24 

9.30 

Sample 2 (130 cases) . 

31.85 

8.85 

Difference..i 

1.61 

0.45 

.Standard error of difference.. i 

.82 ! 

0.58 

Critical ratio.! 

2.0- 

0.8 


ratios pertaining to the means are less than 2.0, and both 
I>ertaming to the standard deviations are less than 1.0. 
Thus, by the usual criterion for the significance of differ¬ 
ences, it appeared unnecessary to draw second independ¬ 
ent samples for standardization purposes. 

The second question to be answered was: Do standards 
based on normal operative personnel in the Army apply 


TABLE 3 

Measurement STAirsncs on Normal Opsratxvx 
S ouJiEBs AND Selectees 


Item 

Mean 

S.D. 


47.65 

46.10 

6.77 

Selecieos (531 cases)... 

6.79 

Difference.... 

1.5S 

0.02 

Standard error of the difference. 

.36 

.25 

Critical ratio...... 

4.3 

.0+ 



sufficiently well to selectees arriving for induction? To 
answer this question, measures were secured from a 
cross-section sample of arriving selectees and comparison 
made, as before, between the means and standard 
deviations in the two groups (Table 3). The difference of 
1,5 points between the means, although statistically 
significant, was considered unimportant operationally in 
relation to the difference of 17.4 points between the means 
of operative and imorisoned personnel The standard 
deviations were almost identical. For calibration pur¬ 
poses the two samples were combined (1,581 cases). 

The third question to be answered was ^in to the 
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second: Do standards based on general court martial 
prisoners apply sufficiently well to garrison prisoners 
also? Measures were secured from a group of garrison 
prisoners, including both the sentenced and the unsen¬ 
tenced, and means and standard deviations were com¬ 
pared as before (Table 4). Since both critical ratios arc 
less than 3, the differences were considered insignificant, 
and the two samples were comlnned for calibration pur¬ 
poses, For the normal group (1,581 cases), the mean was 
47,13 and the standard deviation 6.81; for the im- 

TABLE 4 

Measurement Statistics on General Court Martial 
pRiscNERs and Garrison Prisoners 


Item 

Mean 

S.D. 

funeral prisoners (1,177 case.<i). 

30.24 

9.28 

Garrison prisoners (249 cases). 

31.27 

10.46 

Difference.. .. 

1.03 

1.18 

Standard error of the difference . 

.71 

.51 

Critical ratio —... 

1.5 

2.3 


prisoned group (1,426 cases), the values were 30.42 and 
9.51, respectively. 

In view of the constant military use of the term 
''calculated risk” and in view of the necessity for always 
cither accepting or rejecting a selectee for induction, 
calibration took an unusual form. From the data given 
above, a pair of probabilities was derived for each possi¬ 
ble score: (1) that a selectee would become a normal 
operative soldier and (2) that he would become an Army 
prisoner. Although these probabilities are the i>roporlion 
of cases lying in the tails of the two distributions beyond 
a given score, the proportion in the lower end of the 
operative distribution and in the upper end of the prison 
distribution was taken. Thus, the higher the score, the 
greater the probability that tlie examinee sliould be 
classified as a prospective operative soldier and the less 
that he is an incipient Anny criminal, and conversely. 

Each pair of probabilities was further converted to a 
base of 1.00; that is, if the pair of chances were t6 to 16, 
it was considered equally appropriate to say that this 
represents a .50-.50 chance. Whatever pair is taken in 
this case, the sum is always 1.00. This is the underlying 
procedure followed when one has an equal admixture of 
successes and failures in a single normal distribution of 
such scores that high is predictive of success, and low of 
failure. In such a distribution the chances are .50-.50 at 
the median, .25-.75 at the upj^r quartile point, and 
.75-.25 at the lower quortile point. 

With calibration in the form of paiied probabilities 
related to two contrasting criterion groups, the critical 
score may always be set in accord with the amount of 
risk considered appropriate at the moment. Such a con¬ 
tinuum rests squarely upon the criterion and is not merely 
connected with it loosely through a supplementary 
validity coefficient. With such a continuum the criterion 
bwxttnes functional, not merely descriptive. 
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Utilization 

Records were eacamined concerning the use of the 
Biographical Case History in the 7th Service Command 
during the 18-month period, March 24, 1944-September 
24, 1945. The records indicate that 4,278 selectees with 
previous criminal records were examined. Of these, 57 
per cent, or 2,438 cases, were rejected for failure to meet 
the moral standards for induction. The average raw 
score for these rejects was between 33 and 34. The pair 
of percentages for score 34 is 92 r8. That is, one could 
expect 92 per cent (2,243), had they been inducted, to 
become moral casualties and be imprisoned. 

In addition to these men, 356 made application to the 
Service Commander for a prior moral waiver. Of these 
applicants, 168 were rejected. Their average raw score 
was 28. Reasoning as above, 99.6 per cent probably 
would have become moral casualties had they been 
inducted. Adding these to the previous figure gives a 
total of 2,410 incipient Army prisoners kept by the 7th 
Service Command from entering the Army during this 
IR-month period. 

Case records of moral casualties in Army prisons indi¬ 
cate that most of their stay in the Army represents a loss. 
It has been estimated that the cost of each psychiatric 
casualty, from inception to cure or death, in World War I 
averaged $30,000. Many of the elements of cost in moral 
casualties are the same as in psychiatric casualties* 

Case records of general prisoners show rather uniformly 
a scries of minor offenses leading eventually to a serious 
offense and a general court martial. If these men get into 
theaters of operation, they cannot be depended upon to 
accomplish a mission. Their failure causes the destruction 
and waste of material and equipment and the loss of 
other lives. Thus, the money spent on them routinely for 
induction, transportation, food, clothing, shelter, medical 
care, training, and equipment is sheer loss. An estimate of 
$1,000 each from this source is considered extremely con¬ 
servative. To this must be added the cost of their appre¬ 
hension, transportation, trial, confinement, and all other 
matters incidental to their offenses. A cost estimate of 
$1,000 each from this source is also considered very 
conservative. 

Even so, at $2,000 each, the estimated money saving 
to the Army through the use of the Biographical Case 
History over an 18-month period in only one of the nme 
service areas, is almost $5,000,000. If the average cost of 
a moral casualty turns out to be equal to the cost of a 
psydiiatric casualty ($30,000 instead of $2,000 each), 
thb estimate would rise to over $67,000,000. 

Implications 

Dealing scientifically with the problem of crime re¬ 
sulted in monetary benefits to the Armed Forces. Similar 
benefits may be secured in civil life. Business and indus¬ 
try, for example, would find it equally profitable to avoid 
the employment of incipient criminals. The Biographical 

96 


Case Hi8tor>' used in induction stations can be converted 
to a quantified personal history sheet and used in em¬ 
ployment offices. With it, psychologists can select 
morally qualified personnel for business and industiy', 
taking whatever chances are deemed appropriate under 
the circumstances. Furthermore, through use of appro¬ 
priate criterion groups and statistical procedures an 
instrument may be devised for detecting persons pre¬ 
disposed toward a particular type of crime. Certain 
types of crime are crucial in connection with certain 
job^It is quite undesirable, for example, to hire incipient 
embezilers as cashiers or pilferers as watchmen. 

Selection of all kinds, however, is merely a procedure 
enabling one jx>rtion of society to avoid the cost of crime. 
If crime exists, so does its cost. If a portion of society 
avoids this cost, the burden is increased for the remain¬ 
der. The problem is prevention, not avoidance. But pre¬ 
vention is the negative side of the case. Stated positively, 
the problem is that of promoting moral living. 

The field of morality lies in the twilight area between 
saintliness and crime. In the study here reported certain 
circumstances of living were found to be antecedent to 
crime. If these antecedents are removed, is crime pre¬ 
vented? If the antecedents of saintliness were discovered 
and more abundantly provided, would morality be in¬ 
creased? From present knowledge about cause and effect, 
the answer to both questions appears to be “yes,** An 
effective program of action, therefore, would operate in 
two directions: (1) to eliminate circumstances of living 
that lead to crime and (2) to provide more abundantly 
those circumstances of living that lead to greater moral¬ 
ity. 

Three of the principal agencies concerned are the 
schools, the churches, and the social welfare agencies. 
With a device such as the Biographical Case History, 
schools can detect incipient delinquents and at the same 
time discover the particular patterns of living that are 
causing delinquency in individual coses. In cooperation 
with the churches and social welfare and other agencies, 
steps can be taken to alleviate these circumstances. Of 
the three agencies mentioned, however, the churches 
have the greatest <^portunity. 

The scientific method is universidly applicable. It 
is a problem-solving procedure that may be applied in 
any field where problems exist. In physical science this 
procedure has yielded atomic energy and vastly in¬ 
creased the destructiveness of war. With less funds than 
arc now spent on physical science, social science can 
accomplish equally great things, at greater present 
profit for society. If incipient criminals of lesser grade 
can be detected and the inciting circumstances of living 
removed, it should also be possible to detect incipient 
war crkninals and remove the causes of war, Fqrther- 
mote, in the continuous climate of peace that can be 
provided by social science, physical science can serve 
constructive ends unceasing^, 
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New Horizons in Archaeology 


R. M. Tatum 

5 . Naval Academy, AnnapoliSt Maryland 


T he advancement of science in the 

past century has clearly demonstrated the fact 
that the progress made in any one field is depend- 
ent upon that made in associated fields of study. In no 
instance is this more noticeable than in the field of ar¬ 
chaeology. We all accept the fact that mathematics and 
geology are among the '‘ancients” in science, but wc arc 
apt to forget that archaeology is older than any of these. 
Man, with his interest in the past, has for thousands of 
years manifested an interest in the events and progress of 
those who preceded him. A close study of all of the 
"greats” in ancient science will reveal their interest in old 
remains and the lives of those who lived before them. 
Even among the savage tribes we find this same interest 
in the past. Thus, it is safe, I believe, to list anthropology 
among the first of the sciences to be studied. 

Anthropology is a study which uses ail of the sciences 
as tools. It is difficult to name any field of endeavor which 
has not been studied by the anthropologist in an attempt 
to reconstruct the histoiy of mankind. Then, in turn, 
when the material has been evaluated, it is the chemist 
or metallurgist who takes the early history of his subject 
and uses it as a basis for later development. 

The methods of the early worker in anthiopology were, 
of necessity, crude. Unfortunately, in the case of ar¬ 
chaeology the scientist is given but one chance. The 
story of man’s past is wrHtcn as though upon ancient 
parchment which crumples when exposed to the air. 
One careless excavation, loss of the description of a dis¬ 
covery, and the knowledge of that specific site is lost 
to the world forever. This unique position has fer many 
years made archaeologists a clique of scientists who have 
not invited the eager diggings and examination of un¬ 
educated laymen. Year after year they have seen thou¬ 
sands of pages of history tom to bits for the price of a 
pretty piece of pottery or a shiny bracelet. 

As the brother sciences advanced, so did the study 
of ancient man. The correlation of archaeology with the 
other sciences is now such that, to be an archaeologist, 
one must be, in the most general terminology, a scientist. 
In order to solve the mysteries of the ancient red man, 
for example, it has become necessaty to turn to geology, 
botany, physics, mathematics, and numerous other 

from a paper presented before Section H, AAAS 
SostoA Meetings December 26, 1946. The statisrical 
ahl^rtii deacri ^ by die author was conducted with the 
aid of gmts from the American Philoeophicai Society 
and Vaabington Academy of Science. 


disciplines. All the great archaeological advances made 
in America in the past century are due to the intelligent 
use of methods developed in other sciences, 

A study of the food of the cultures of America has 
occupied many of the best men in that field. The 
association of food areas with migrations was determined 
and aided in the study of the problems of archaeology. 
The study of climates and early man by noted meteoro¬ 
logists has added much to our knowledge of andent 
life. Studies of basketry, dothing, and ceramics have 
enlisted the aid of many persons not otherwise interested 
in archaeology and, in turn, have interested the archaeol¬ 
ogist in subjects previously unknown to him. Art designs 
and early means of writing have led to very involved 
studies and attempts to decipher these early written 
languages. Remains of temples and other ruins have led 
the archaeologist to the architects in order that these 
might be reproduced intelligently and the mystery of 
their use solved. Early work in stone and manufactute 
of paints, glue, cement, maps, poisons, medicine, etc. 
have caused archaeologists to put down the spade and 
begin a study of the above subjects in order to under¬ 
stand their discoveries. The specific knowledge so 
vital to the archaeologist k that which will enable him 
safely to discover and remove for posterity these pages of 
unwritten history. 

In this field more has been done in the past oentury 
than in all of the previous history of the world. Aerial 
photography has revealed to the student the location 
of numerous sites in regions before unmapped. In other 
regions it has revealed terrain features not noticeable 
from the ground. Once located, modem cameras and a 
professional knowledge of the subject have enabled 
accurate recording of the progress of the excavation with 
greater detail than sketching could ever afford. Appli¬ 
cation of tree-ring dating methods have been us<x! to 
date numerous sites in the Southwest by study of the 
timbers used in andent ruins. Mathematical and quali¬ 
tative studies of pottery distribution have ltd to their 
use as a dating device. Geology has been applied to 
settle difficult problems of great age, possible only by 
knowledge of strata relations. 

Following excavation of the site, by use either of the 
spade and brush oi of more modem methods involving 
elaborate machinery for removal of fine sand or large 
quantities of dirt, much remains to be done. It is here 
that the numerous resources now available must be 
applied. Special devices for photographing the interior 
olf pottery vessels have been placed in operation. Methods 

97 



for the removal of layers of paint on walls of dwellings^ 
ufied over a period of years, have been helpful in pre¬ 
serving what would have formerly been destroyed. 
In the laboratory, ancient seeds and fruits have been 
studied, chemicals and paints analyzed, and pottery 
mixtures reproduced. 

Although plans are being formulated for exploration 
of sea floors in search of lost cities and the use of diving 
^paratus has been demonstrated in Mexico, the new 
horizons of archaeology lie neither there nor in the un¬ 
explored countries from which we hear daily of the 
discovery of subhuman links. The new horizons of 
archaeology lie in the development of methods and 
practices fully applicable to all sciences. With but few 
exceptions the problems of archaeology are well known. 
We now know where the missing links should be located, 
the eras for which little has been found, the areas that 
are barren, and the material in the museums that now is 
of little value. As the era of large excavations for the 
purpose of stocking museums passes, the serious student 
of archaeology looks to the small sites and the ancient 
finds, where often little is found. It is his job to make the 
best utilization of the little he does find in order to re¬ 
write as much of the story as j>ossihle. 

One of the best examples of this type of material is 
the petroglyph or the numerous designs known as pic¬ 
ture writing. Throughout the United States, as well as 
throughout the world, Uiese designs are known. From 
Alaska to Mexico and from the Pacific to the Atlantic the 
walls of canyons are covered with the crude or elaborate 
pictures of the ancient American. Many of these are god¬ 
like figures towering 10 or 12 feet above the observer, 
while others are small designs carved on the surface of 
boulders in rivers in the hope of bringing added luck in 
Ashing. Others in caves are painted in red, yellow, and 
blue and depict the scenes of tribal life. On numerous 
canyon walls as many as three or four different designs 
have been superimposed on others, the whole series 
covering a period of a thousand years. For many years, 
when archaeologists had great masses of material to 
excavate, these designs were ignored. For a while the 
early settlers of America thought that the designs were 
made by early explorers from Norway, eastern islands, 
or even Egypt. In some cases hundreds of books were 
written to describe these sites, and even duels were 
fought by those having different theories. As time passed 
and more sites were found where the only evidence of 
man's occupation was these strange ‘'doodles,” the 
archaeologists became more interested in making use of 
these designs as a key to the makers. 

As art, pottery, and foods in different areas vary, so is 
there difference in designs. In some cases the simple 
designs, such as circles, squares, etc., were universal in 
their distribution. Others, however, like the quaint flute 
player of the Southwest, the water monster of Pennsyl¬ 
vania, or the masked dancers of Utah, formed a basis for 
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constructive analysis. The material was so scattered 
and vast in amount that many workers became dis¬ 
couraged and left the task to others. With the general 
introduction of the method of qualitative analysis by 
A. L. Kroeber, of the University of California, the study 
of petroglyphs was approached by one of his fellow pro- • 
fessors, Julian Steward, who in the 1930's began a 
qualitative analysis of the subject in an effort to make 
this vast amount of material available to archaeologists. 
By the use of some 50 typical designs ranging from 
simple lines to complex maps, Dr. Steward began to study 
thelites of California. As he had expected, the typical 
designs varied with geographical location, and in some 
cases his areas, as determined by tlie simple designs on 
canyon walls, agreed completely with those determined 
by the longer' task of excavation and years of research. 
With the publication of his results the archaeologists of 
the United States began to dig froiTi their files the old 
photographs and sketches of the petroglyphs of their 
respective states. Their work soon revealed, however, 
that in certain cases the material at hand must be han<!led 
by more definite means. 

In the hope of testing a new method as well as con¬ 
tinuing a study of petroglyphs, the author applied the 
statistical method in a formal manner to the same ma¬ 
terial first used by Dr. Steward. As was expected, the 
application of this subject proved that the correlation 
suspected and proved by Dr. Steward did exist and could 
be mathematically shown to exist. In addition, the re¬ 
sults served to answer the questions raised by Dr. Stew¬ 
ard's survey and revealed the usefulness of the ap¬ 
plication of statistics. In California and later in other 
states it has been possible to define the limit of cultural 
areas and in some cases to define the most important 
time relations—all by use of the simple designs so similar 
to the "telephone “doodles" of today. 

The application of statistics in this specific instance has 
been of value to the archaeologist in the study of material 
where such evaluation can be made. As many of the finds 
of tlic archaeologist are of this type™ix>ttery, artifacts, 
and cultural traits—use of the method will lead to new 
and better comprehension of old data. In the museums 
and colleges of the United States numerous files of ma¬ 
terial are available for study in the light of new methods. 
When it is possible to make maximum use of all the data 
found at a site, from the smallest picture to the largest 
piece of pottery, we will be able to rewrite the story 
of the early American. 

Although modem devices enable the archaeologist to 
make more comfortable expeditions and simplify the 
task of excavation, it is in the realm of analysis of mate- 
"rial discovered that the new advancements will be 
made. Through proper use of statistical and qualitative 
methods all types of data, formerly discarded, may now 
be studied. increased use of such methoeb has 
caused the scientist to look eagerly toward new horizons, 
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Association Affairs 


Scientific Exhibits 

'rht* A{lvis()ry ComTiiittce for the AAAS 
Chicaj^o Meeting hns announced the 
a vailability of space for scientific exhibits, 
together with appliaition pnicedures. The 
scientific exhibits will be housed with the 
technical exhibits in the Stevens Hotel, 
which will also serve as the main registra- 
tion center for the meetings. 

The Advisory Committee recommends 
tliat there be a wide variety of selected 
exhibits which will (1) i>ortray scientific 
advances in the various fields of science; 
(2) show new techniriucs and ap)mratus 
iisaljlc in the lalKwalory or in classnxnii 
teaching; (3) summarize research in a 
given field. The Committee feels that per- 
sojml demonstration is the most impor¬ 
tant single factor fora successful scientific 
exhibit because of the mutual benefit 
which accrues to the visiting scientists anti 
the demonstrators. Originality in planning 
the exhibit is encouraged. Cliarts, draw¬ 
ings, transparencies, specimens, and other 
materials can be shown in a variety of 
ways, using light and color judiciously. 
A large expenditure of money is not 
necessary. 

In general, the space allocated for sci¬ 
entific exhibits will be 6 feet deep and 10 
feet wide. The Committee may at its 
discretion allocate a greater width than 10 
feet. The exhibitors pay the expenses of 
preparation, transportation, and installa¬ 
tion of tlicir exhibits. Special construction 
in the booth, extra tables, chairs, or other 
furniture can be obtained at regular rates 
from the decorating firm. Application 
forms for scientific exhibit space may be 
obtained from; Thco. J. Christensen, Di¬ 
rector of the International Science Exhibi¬ 
tion, AAAS, 1515 Massachusetts Avenue, 
N.W., Washington 5, D. C. 

Members of the Advisory Committee 
for the exhibition are: Robert Coghill, 
Abbott Research Laboratories; Gustav 
Egloff, Universal Oil Products Company; 
Ovid Eschbach, Northwestern Techno¬ 
logical Institute; Lyman W. Higgins, 
Gacrtner Scientific Corporation; J. E. 
Hobson, Armour Research Foundation; 
Paul E. Klopstog, Northwestern Techno¬ 
logical Institute; Ilarvey B. Lemon, Mu¬ 


seum of Science and Industry; and M. W. 
Welch, W. M. Welch Manufacturing 
('ompany. 

AAAS-George Westinghouse 
Science Writing Awards 

7'hc Managing C^)mlIlittec of the 
AAAS-Gcorge Westinghouse Science 
Writing Awards has announced the names 
of the judges for the current year. The 
Judging Committee will select one news- 
I>apermfin and one magazine writer to 
receive a$1,000prize each for superior sci ¬ 
ence writing for the lay public during the 
l)eriod October 1, PHfi-September 30, 
1947. Members of the Committee arc: 
Morris Mcislcr, principal, Bronx High 
School of Science; H. T^. Mencken, Baltt- 
more Stm papers; Benjamin McKelway, 
editor, Washington Star\ Rudolf Flesch, 
author and writer; Kenneth Olson, dean, 
Northwestern University School of Jour¬ 
nalism; Dcticv Bronk, chairman, Na¬ 
tional Research Council; Edward W'cid- 
Icin, director, Mellon Institute, Pitts¬ 
burgh; Edward Weeks, editor, Atlantic 
Mofithly\ and Clifton Fadiman, literary 
critic. 

The prizes will be awarded at a dinner 
at the Stevens Hotel on December 27, 
during the 114th meeting of the Asso¬ 
ciation. 

IHiotography in Science 
Competition and Salon 

Information and entry blanks for the 
Photography in Science Exhibition are 
now availal)le for distribution to profes¬ 
sional scientists who wish to participate. 
The exhibition, sj>onsorcd jointly by the 
Division of Graphic Arts of the Smith¬ 
sonian Institution mid the Scientific 
Montidy, is designed to bring together the 
various techniques of photography used 
by scientists in nil fields of science, 
thereby extending its possibilities for de¬ 
velopment as a basic tool in research and 
teaching. Entries will be received in 
Washington from September 25 to Octo¬ 
ber 15. Accepted entries will be hung in 
the Smithsonian Institution November 


1-30 and will then be shipped to Chi¬ 
cago for dis[)lay at the International Sci¬ 
ence Exhiliition of the AAAS, Decemlier 
26-31, The two divisions of the exhibition 
will be (1) black-and-white and (2) color. 
No entry fee is rerjuired, nor is member¬ 
ship in the AAAS a requisite. Members of 
the Judging Committee are; T.t, Alexan¬ 
der J. Wedderljuni, associate curator, Di¬ 
vision of Grapliic Arts, Smithsonian Insti¬ 
tution; Ralph I). Bennett, technical 
director of the Navy's new ordnance labo¬ 
ratory at White Oak, Maryland; K, M. 
Endicott, U. S. Public Health Service; 
Flttinor Parke Custis, intcmationally 
known photographer and salon exhibitor; 
and A. Aubrey Bodine, associate editor of 
Caviera magazine. 

After tlie exhibition closes at Chicago) 
it will make a tour of museums through¬ 
out the country. Arrangements have I)een 
made to ship the exhibit to the Buell Plan¬ 
etarium in Pittsburgh immediately after 
the showing in (’’hicago. The next stop on 
the tour will l)c the Cranbrook Institute 
of Science, IBoomficld Hills, Michigan, 

Science Theater 

Reviving a prewar custom, there will 
he in the general exhibition area at the 
Chicago Meeting a Scacnce Theater with 
seating capacity for approximately S()-75 
persons at a time. The Advisory Com¬ 
mittee believes that many recent research 
projects have l)ecn recorded on films or 
slides. It is felt that visitors to the meet¬ 
ings and the exhibition will want to have 
an opportunity not only to see the specific 
research films but also to learn more about 
the techniques of tliis mcthotl of recording 
research. 

Advance solicitation of films and slides 
indicates that enough material should be 
avail aide to last during the entire period 
of the meetings. Scientists who have or 
know about films that could be used are 
asked to send the information to Theo. J. 
Christensen, AAAS, 1515 Massachusetts 
Avenue, N.W., Washington 5, D. C. A 
complete schedule of the films to be showm 
will be published in Science and the 
general program. 
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NEWS 

and Notes 

The n. S, Zoological Park, Wash- 
ington^ D. C., has recently placed on 
exhibit four rare species of mammals 
from a collection made in the Philip- 
pine Islands by Charles WTiarton. One 
of the most interesting species is 
Tar sins carbonmnnSy from Mindanao. 
Although there an; 9 kno^vn species 
raging from the PhiJi[)pines to the 
East Indies, the 24 tarsiers of this 
S|>ecies are the first to be exhibited in 
the United States. Some of the re¬ 
markable charactenstics of this primi ¬ 
tive primate, placed ]>hylogenctically 
between the lemurs and the New 
World monkc)^, arc: expanded discs 
on fingers; folding cars; elongated 
tarsus, for jumping; and tail for 
propping the animal. The three other 
rare species of mammals in this ci)llec¬ 
tion are: the tree shrew {Vrogale 
cvereitii); ShadenbergV giant bush¬ 
tailed cloud rat (Craicrontys sltadm- 
her git) from the mountain forests of 
Luzon; and Cuming’s giant cloud rat 
from the same locale. The first flying 
lemur to be brought successfully to 
the United States died in New York 
soon after arrival. The collection also 
includes 3 monkey-eating eagles, 1 
white-breasted sea eagle, 1 serpent 
eagle, pythons, and lizards. 

Section I (Psychology), will hold 
sessions Monday and Tuesday, De¬ 
cember 29-30, at Chicago. Members 
wishing to present papers should 
send abstracts to the secretary, 
Harold E. liurtt, Dey^artment of 
Psychology, Ohio State University, 
Columbus 10, Ohio, Abstracts should 
be in triplicate (not over 200 words) 
and must be received by September 
15 if they are to be considered. A 
program committee will decide which 
abstracts are acceptable and will 
prepare the detailed program. If 
slides, charts, or blackboard are 
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necessary, a statenwnt to that effect 
should be made at the end of the 
abstract. The time required should 
also be specified (maximum, 15 
minutes). In the case of slides, it 
should be specified whether they arc 
2 X 2 or X 4 inches. Moving pic¬ 
tures will not be shown in conjunc¬ 
tion with any paper. 

About People 

Viktor Hamburger, j^fesaor of zool¬ 
ogy, and chairman, Department of Zool¬ 
ogy, Washington University, is visiting 
professor of zoology, University of Chi¬ 
cago, during the current summer session. 

George H. Hardl&g, formerly co¬ 
director of the engineering firm, Coulson 
and Harding, and president and general 
manager, National Air Surveys, Cincin¬ 
nati, Ohio, has been appointed professor 
in the Department of Civil Engineering. 
Ohio State University, effective October 1, 

W. H. C. Rueggeberg, Chemical Divi¬ 
sion, Chemical Corps Technical Com¬ 
mand, Army Chemical Center, Maryland, 
is visiting England, Switzerland, and Swe¬ 
den on matters of interest to the Chemical 
Corps. 

Paul B, Sawin, associate professor of 
biology, Brown University, has been ap¬ 
pointed research associate of the Roscoe 
B, Jackson Memorial Lalwratory, Bar 
Harbor, Maine, where he will continue his 
studies on the genetics of norma! growth 
processes in the rabbit. 

C. Richard Soderbergh deputy head, 
Department of Mechanical Engineering, 
Massachusetts Institute of Technology, 
has been appointed head of the De¬ 
partment. 

A. £. Alexander* director, Gem Trade 
Laboratory, Inc., New York City, has 
just returned from Bahrain Island, Per¬ 
sian Gulf, where, at the invitation of C. 
Dalrymplc Belgrave, C. B. E., adviser to 
the Bahrain Government, he investigated 
the genuine pearl fishing industry of the 
Gulf area. On his return. Dr. Alexander 
stopped in London to work with Basil W. 
Anderson, director, Precious Stone Labo¬ 
ratory, London Chamber of Commerce. 

Pol Duwez. whoiias been doing re¬ 
search ot California Institute of Tech¬ 
nology since 1941, when he arrived from 
Belgium as a special Belgian-American 
Education Foundation student, has been 


appointed assodate professor of mechani¬ 
cal engineering at the Institute. 

Douglas F. Miner, formerly George 
Westinghouse professor of engineering, 
and assistant director. College of Engi¬ 
neering and Science, Carnegie Institute of 
Technology, has been appointed director, 
Division of Student Personnel and 
Welfare. 

Thomas Hope Johnson, formerly as¬ 
sodate director, Ballistics Research Labo¬ 
ratory, Aberdeen Proving Grounds, has 
been appointed head, Department of 
Physics, Brookhaven National Labora¬ 
tory, and Letand J. Haworth, professor; 
of physics, University of Illinois, has liecn 
appointed assistant director In cliarge of 
Research Prejects at the Laboratory. 

Henry Plenk, formerly of the Uni¬ 
versity of Chicago Clinics and the Evans¬ 
ton Hospital Association, has been np- 
t>ointe<i assistant professor, Department 
of Radiology, University of Utah Medical 
School, 

W. C. Coker, Kenan professor and 
emeritus head, Defkrtment of Botany, 
University of North Carolina, and Ivey 
Foreman Lewis, dean, College of Arts 
and Sciences, University of Virginia, were 
awarded honorary D. Sc. degrees at the 
June commencement of the University of 
North Carolina. 

Julian F. Smith, formerly editor, In¬ 
stitute of Textile Technology, Charlottes¬ 
ville, Virginia, is now a sdentist on the 
staff of the Office of Naval Research, 
Washington, D. C. 

Grants and Awards 

Laoii 8. Stone. Bronson professor of 

comparative anatomy, Yale University, 
received the Doync Memorial Medal at 
the recent annual meeting of the Oxford 
C^hthalmologicat Society, Klebe College, 
Oxford, England. The award is in recog¬ 
nition of his work on retinal regeneration 
and vision cxfjcrimcnts in tran^knted 
eyes. 

Percy L. Julian, formerly head, De¬ 
partment of Chemistry, Howard Uni- 
verrity, received the Spbigam Medal 
for his work in chemistry at the confer¬ 
ence session of the National Association 
for the Advancement of Colored People. 
The presentation was made by Harold C. 
Urey, Nobel Prize winner, University of 
Chicago. 
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Mary Lura Sharrill, head, Depart¬ 
ment of Chemistry, Mount Holyoke 
College, will be the recipient of the 
Francis P. Garvan Modal, honoring 
women in chemistry, at the il2th na¬ 
tional meeting of the American Chemical 
Society, to be held in New York, Septem- 
l)cr 15-19. 

The Committee on Scientific Re* 
search of the American Medical Associa¬ 
tion has recently made granU to Otto 
Saphir, Michael Reese Hospital, Chicago; 
Roger M. Rcinecke, Department of 
Physiology, University of Minnesota; 
I. Davidsohn, Mount Sinai Hospital, 
Chicago; L* R. Cerccedo, Department of 
Chemistry, Fordham University; James 
H. Leathern, Rutgers University; H. Q. 
Burdick, Alfred University, Alfred, New 
York; Ernest A. Spiegel, Temple Univer¬ 
sity School of Medicine; Ben Vidgoff, 
Department of Pharmacology, University 
of Oregon Medical School; Ruth Silber- 
berg, Barnard Free Skin and Cancer 
Hospital, SL Louis; and Harold J. Harris, 
New York City. 

The first prize-winning thesis in 
the 1946 Scherlng Award, sponsored by 
the Schering Corporation, Bloomfield and 
Union, New Jersey, has been published 
in its entirety in an attractive booklet 
which is available upon reciuest. The 
booklet is entitled “The Role of Hor¬ 
mones in Sterility,” subject of the award, 
which was won 1^ Bent Boving, Jefferson 
Medical School. The topic for the current 
1947 Schering Award contest, which 
closed July 31, is “The Clinical Use of 
Androgens in the Female.” 

S. B. Pexiiok & Company, New York 
City, manufacturers of botanical products 
and fiiie chemicals, have recently estab¬ 
lished five research grants and extended 
a sixth- The University of Illinois is the 
recipient of a fellowship grant for the 
study of compounds from vegetable 
sources or of therapeutic agents, to be 
under the direction of Roger Adxims, 
Department of Chemistry, Similar fellow¬ 
ships in the Departments of Chemistry 
at the University of Wisconwn, under 
the direction of S. M. McElvain, and at 
tlie Univcrwty of California at Los 
Angeles, under the direction of William 
G. Young and T. A* GeisBonan, have also 
been established. Grants were also made 
to the Department of Pharmacology, 
Harvard University School of Medicine, 
whew Otto Krayer wiU study the phar- 
tDOcoio^lcal action of certain botanical 
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specimetta of South American origin, 
and to E. M, MacKay and William G. 
Clark, Research Department, Scripps 
Metabolic Clinic, La Jolla, California, 
for the study of vitamin P-like substances 
and their effect upon animal organisms. 
A grant to the University of Michigan 
for the study of the therapeutic value of 
mixed estrogens from natural sources 
administered to tlic intact skin as an 
inunction, under the direction of E. C. 
PUske, has been (‘^tended to January 
1, 1948. 

Meetings 

Applications for admission to the 
Statistical Summer Session nt Vir¬ 
ginia Polytechnic Institute, August 5- 
September 5 (Scienct^ May 16, p. 519). 
have been receivetl from individuals in 
26 states from New York to C'aliforniM, 
and Minnesota to Louisiana, and now 
number well over 100, according to Boyd 
Harshl)arger, statistician at the Institute 
and chairman of the Session. 

Prof. Harshbarger lists the tentative 
dates of attendance fur outstanding statis 
ticians, some of whom will be in Blhcks- 
burg for only a few days. Maurice G. 
Kendall, Royal Statistical Society, United 
Kingdom, has indicated he will in 
Blacksburg tlie week of Augu.st 25, and 
Maurice Hansen, probably for the week 
of August 18. Daniel B. DeLury, until 
recently a statistician at VJM., and 
Gertrude Cox, University of North 
Carolina, are listed as seminar sjieakcrs 
for the statistical session. 

Commenting on tlie widespread inter¬ 
est m the statistics school, Prof. Harsh- 
barger states that the professions repre¬ 
sented include people with such titles 
as wood technologists, meteorologists, 
sociologists, physicists, psychologiste, 
analysts, experiment station directors, 
engineers, and biologists, to name only 
a few. In addition to USDA agencies and 
public health organizations, he has 
reservations from individuals associated 
with photograph companies, aircraft 
builders, life insurance agencies, weather 
bureaus, and publishers. Colleges and 
universities which are sending representa¬ 
tives are scatteretl throughout the 
United States. 

The American College of Physl* 
cions will hold its annual meeting in the 
Civic Auditorium, San Francisco, April 
19-23, 1948. William J. Kerr and Ernest 
H. Falconer, both of Sm Frandsco, are 
co-chairmen for local anangementa and 


the program of clinics and panel discus¬ 
sions- Hugh J. Morgan, president of the 
College of Physicians, and professor of 
medicine, Vanderbilt University School of 
Medicine, is in charge of the program of 
morning lectures and afternoon general 
sessions. Secretaries of medical societies 
are especially asked to note these dates in 
order to avoid scheduling their own so¬ 
ciety meetings at this time. 

The Executive Committee of the 
13th International Congress of Zool* 
ogy has announceti that the Congress will 
be held in Paris, July 21-27, 1948. M. 
Caullery, chairman of the Permanent 
Committee of the Congress, will preside. 
The 10 sections with their presiding offi¬ 
cers will be General Zoology (M. V^andel); 
Evolution and Genetics (M. Teissier); 
I Cytology and Protistology (M. Faur^- 
Frtmiel); Comparative and Experimental 
Embryology (M. Wolff); Vertebrates: 
Comparative Anatomy (M, Prenant); 
SyBlematicft and Ideology (M. Bourdelle); 
Invertebrafes, excluding insects (M. 
FageJ; Entomology (M. Jeannelj: Applied 
Zoology and Parasitology (M. Vayssidre); 
Zoogeography and Paleontology (M. 
AramlM>urg); and Nomenclature (M. 
Fischer-Pictle), Correspondence udative 
to the Congress should l>e directed to the 
Si^rretary General, M, Fischer-Pielte, 55 
rue dc Buflon, Paris, France. 

In spite of efforts of the ICxecutive 
Committee, it was not possible to arrange 
for the C'ongress to be held either just 
before or just after the two Congresses to 
be held in Stockholm (Genetics anti Ento¬ 
mology), and the dates have therefore 
l>een set between the two. 

A circular containing materml on the 
Congress is Iniing sent to academies, uni¬ 
versities, museums, and societies. If any 
organization or institution docs not re¬ 
ceive a copy, the Secretary General should 
be informed. 

The Pittsburgh Conference on X- 
Ray and Electron Diffraction will be 
held this year on November 7-^ at Uic 
Mellon Institute of Industrial Research, 
under the sponsorship of local members of 
ASXRED, the Univerrity of Pittsburgh; 
and the Institute. A program for the meet¬ 
ings is DOW being planned, The program 
chairman, Earl Guibransen, has ap¬ 
pointed William Kirkpatrick to organize 
a session ou interstitial compounds; a ses¬ 
sion on electron diffraction studies at high 
temperatures will be organized by J, Hick¬ 
man. Two other seasions will consist of 

m 



contributed papers of not more than 30 
minutes each. Information and sugges¬ 
tions concerning the Conference should be 
directed to Harold Klug, Mellon Institute 
of Industrial Research, 4400 Fifth Ave¬ 
nue, Pittsburgh, while titles and abstracts 
of papers to be presented should sent 
to Earl A. Gulbrausen, Westinghouse Re¬ 
search Laboratories, East Pittsburgh. 
Titles should be submitted on or before 
September 1; short abstracts, on or before 
October 1. 


The Yearbook of Agriculture 1943- 
1947, entitled Science in /arming^ which 
has been pre^wed in the U. S. Depart¬ 
ment of Agriculture, is currently being 
distributed. Copies may be obtained from 
the Superintendent of Documents, Gov¬ 
ernment Printing Office, Washington 25, 
D. C. The price is $2.00. This new book, 
which contains 1,094 pages and includes 
135 reports and 136 pages of illustrations, 
embraces research on the breeding and 
feeding of livestock, animal diseases, 
poultry, genetics, plant growth, vege¬ 
tables, Odd crops, plant diseases, trees 
and farm forestry, fertilizers, conserva¬ 
tion, iusectiddes, and a wide variety of 
other relevant topics. 

The TSth anniversary of the found¬ 
ing of the Anderson School of Natural 
History on Penikese Island is to be com¬ 
memorated this year at the Marine 
Biological Laboratory, Woods Hole, 
Massachusetts, both by a biological 
survey of Penikese Island and by an 
exhibition of Agassiziana in the Library 
of the Laboratory. 

The survey of the weatemmost of the 
Elizabeth Islands wUl be undertaken on 
Sunday, August 3, by interested workers 
from the Woods Hole Oceanographic In¬ 
stitution, the Woods Hole Laboratory of 
the U. S. Fish and Wildlife Service, the 
Marine Biological I-aboratory, and otlicrs 
who have been invited. Participants will 
be divided into botanical, ecological, and 
zoological groups which will be under the 
direction of John S. Rankin, Jr., of the 
University of Connecticut, and Donald J. 
Zinu, of the Marine Biological Laboratory. 

The exhibit, during the week of August 
10, will consist primarily of letters, manu¬ 
scripts, papers, and books of Louis 
Agassiz, former director of the Museum 
of Cohiparative 2k>ology, Harvard Uni¬ 
versity. Various individuals and institu¬ 
tions are lending valuable items for the 


occasion. Alfred S. Romer, present direc¬ 
tor of the Museum at Harvard, and others 
have been invited to speak during the 
week of the exhibit. 

Sir Isaac Newton’s 
Correspondence 

The Royal Society of London reached 
another climax in its long and distin¬ 
guished history with the outstanding ter¬ 
centenary celebration, during July 1946 
in I^ndon and CambridgSl of the birth of 
its noblest member and president, Sir 
Isaac Ncwtoix. The complete record of the 
commemoration will be preserved as a 
valuable and definite contribution to tlie 
whole history and philosofihy of science. 
'J'his commemoration will be rcmembcrcti 
not alone for the great assenil)ly of dis¬ 
tinguished schoUira from tlic world over, 
but also for the opportunity for a revalua¬ 
tion of Newton's works in terms of today's 
accomplishments. The respect for New'- 
lon’s memory siiown by such a cosmopoli¬ 
tan group of 148 delegates from almost all 
of Europe, Asia, South Africa, USSR, 
South America, and the United States— 
and even Germany (the venerable 88* 
year-old Max Planck representing, pre 
sumably, no country)—^is long to l)e re¬ 
membered. 

The Royal Society jiow has in view an 
even greater and longer-lasting ajm- 
memoration, namely, the publication of 
the complete collection of Isaac Newton's 
correspondence and the replies thereto. 
The announcement of this undertaking 
was first made in The Times (London, 
April 25, 1947) by E. N. da C. Andrade, 
F.R.S., professor of physics in the Uni¬ 
versity of London: 

“Although Isaac Newton is acclaimed 
as the greatest leader of scientific thought 
that the world has known, there exists no 
satisfactory collected edition of his work, 
for that in five volumes which Horsley 
issued from 1779 to 1785 under the title 
Opera Quae ExstarU Omnia, U woefully in¬ 
complete. The difficulties in the way of 
producing a definitive collected edition 
are many and consWerable, one of them 
being the great mass of unpublished pa- 
piers which would have to be sifterl by 
scholars of expert experience before those 
of significance could be extracted and put 
in order. The task*is not likely to be 
achieved in the immediate future. 

“The Council of the Royal Society has 
decided, however, to make a first step in 
the direction of producing a worthy edi¬ 


tion of Newton's works by publishing the 
letters which Newton wrote and the re¬ 
plies to them. Some of these letters have 
been already published in, for instance, 
the two volumes of correspondence of sci¬ 
entific men of the seventeenth centuVy 
edited by S. J. Rigaud, but a larger num-* 
ber, including many in the possession of 
the Royal Society, exist only in manu¬ 
script. 

‘^The Council of the Royal Society has 
entrusted the immediate organization of 
the matter to a Subcommittee of the So¬ 
ciety. It is as chairman of this Subcommit¬ 
tee that I request, with all courtesy, 
owners of letters to and from Newton 
be kind enough to notify tlie Assistant 
Secretary of the Royal Society, Burling 
ton House, as to wliat they possess, in 
order that, with their permission and co¬ 
operation, arrangements may be made 
either for the temporary loan of the pieces 
in question or for the supply of photo¬ 
graphs. Curators of libraries, museunus, 
and collections are also asked to cooperate 
in this matter.” 

It is both appropriate and fortunate 
that the Council hai placed in cliarge of 
this undertaking two of its wcll-know'jt 
members and Newtonian scholars: U. W. 
Turnbull, F.R.S., Regis j)rofessor of 
mathematics. United C<»llege, University 
of St. Arulrewa, as general editor, and 
Prof. Andrade as chairman of the Sub¬ 
committee 

It is self-evident that a comprehensive 
and critical edition of Newton's corre- 
sfMjndencc is the iirst desideratum before a 
complete, national, collected edition of all 
of Newton’s writing can be attempted 
and, in fact, also before a new life story 
of Newton can be written. His letters 
must all be available. There are two par¬ 
tially collected volumes of letters, Edles- 
ton's Correspondence of Sir L Newton and 
Prof. Cotes, including letters from other 
eminent men, from the originals in Trinity 
College (Cambridge, 1850), and Rigaud's 
Correspondence of scientific men of the 
XV11 cefilury, including letters of Barrow, 
Flamsteed, Wallis, etc. (Oxford, 1841). 
MaJiy other sources contain letters, such 
as Brewster's Life of Newton (1855) and 
More’s Life of Newton (1934). In additbn, 
there are collected works of Huygens and 
Leibnitz. The largest collections of New 
ton’s letters are In the libraries of the 
Royal Society, Cambridge University, 
Trinity College, Kings College, Christ’s 
College, Oxford, and the British Museum. 
There are also such private coUectkms as 
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the Macclesfield. Of late, a number of 
^N’ewton letters have come on the open 
market from the Viscount l.ymington 
Library, recently dispersed by Sotheby, 
Ixindon. These were quickly disposed of. 
It. is the letters that have been dispersed 
for wliich search must be made. 

A more interesting and historicall>’ 
impctrtant publication could not be antici- 
|iated, for Ncwlon^s correspondence cov- 
crod a period of nearly 60 years and was, 
in fact, enormous for a single individual 
of his perioil. The greatest array of late 
17th-centurj''- and early 18th-century 
names in the history of science arc among 
Newton's cenrespondents, e.g. Isaac Bar- 
row, Richard Bently, Joh, Bcrnouilli, 
Robert Hoyle, J. Collins, Roger Cotes, 
John Idanistced, B. de loutenclle, James 
Gregory, Edmund Halley, Robert Ho(>kc, 
C. Huygens, John Kcill, G, W. Leibnitz, 
John l/jckc, C. Maclaurcn, Henry Pem- 
l)ertun, Samuel Pepys, Abb6 Varignon, 
John Wallis, and Christopher Wren. It is 
doubtful if there ever was a single indi¬ 
vidual in the history of science who had so 
large and distinguished a list of corre- 
stKindents. It was natural that this should 
be so, because Newton laid the foundation 
in Uiree important fields: modern mathe¬ 
matics, optics, and dynamics. It is not 
known tluit Newton was interested in 
music; however, in the Portsmouth Col¬ 
lection arc several manuscripts bearing 
upon tlic theory of music as related to 
sound, but no correspondence seems to Ije 
known in connection with this. As Fellow 
of Trinity College, Member of Parlia¬ 
ment, Director of the Mint, and President 
of tlie Royal Society with the longest term 
known, his correspondence concerned all 
sorts of phases of science and was with all 
sorts of individuals. These letters will un¬ 
doubtedly reveal unknown history of botli 
Newton the man and the scientific spirit 
of his time. Each of his biographers, from 
Brewster, his first, to More, liis last, has 
selected and read only a fraction of these 
letters for his particular need. 

As an example of tlie need of a collected 
edition of Newtonletters, a more valu¬ 
able and significant group of letters could 
never be found in the history of mathe¬ 
matics and astronomy than Uic corre¬ 
spondence between Newton and Halley 
relating to the preparation of the PnWi- 
piti during the period between 1686 and 
1687, and between Newton and Cotes 
during the preparation of the second edi¬ 
tion in 1713. The letters exchanged by 
Newton and Pemberton relating to the 
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editing of the third edition, and the corre¬ 
spondence between Newton and Flam¬ 
steed, Newton and Oldenburg, and New¬ 
ton and Huygens, arc also of the greatest 
importance and interest. 

Tlie increasingly keen interest in New¬ 
ton and his influence through the ages has 
ijecn demonstrated quite abundantly, par¬ 
ticularly in the past 50 years, through the 
literature from philosophic and scientific 
journals. Further and larger commen¬ 
taries have been published in book form, 
including a number of recent biographies 
in English, German, and Spanish. There 
have also appeared two reprinted editions 
of the Principia and Optics^ b<jth in the 
United States and Russia. I'he publica¬ 
tion of Newton’s correspondence will 
stimulate further research. 

The next desideratum in the agenda of 
Newton’s revaluation is a more com¬ 
prehensive and complete bibliography 
brought up to dale. Here again, commem¬ 
oration of Newton’s death (Bicentenary, 
1927) and birth (Tercentenary, 1942, but 
commemorated in 1946), a great celelira- 
tion by the Academy of Sciences of the 
USSR in 1942, and the commemoration of 
the 250Ui anniversary of the publication 
of the Prwcifjia have produced several 
hundred new' titles in books and jicriodical 
literature. A record of all this literature 
would seem to lie imticrative. luich of the 
two bibliograjdiies ikw in print (Gray’s, 
1907 and Zeitlingcr’s, 1927) is Jinuted; 
the first contains 412 titles, and the latter 
is a critical annotated list of Newton’s 
own publications. The undersigned hopes 
to complete within one year a new bildiog- 
rapliy of Newton which now' comprises 
more than 2,000 titles. It is intended to 
extend this bil^liography to include all 
titles (ns, for instance, Celestial Me¬ 
chanics) having a direct bearing ujKjn 
Newton’s laws. 

Clearly, before tlie greater project 
which the Royal Society has in view can 
he undertaken, it is necessary that all of 
Newton’s letters be made available and in 
print. Likewise, a critical annotated bibli¬ 
ography of Newton’s writings and com¬ 
mentaries should l;c encouraged for the 
identical purpose, since both projects 
would aid Uie editors of the national e<li- 
tion to secure further critical and histori¬ 
cal data. 

Newton’s influence in America began 
early in the cultural progress of the colo¬ 
nics. Scholars and teachers at Harvard 
College, Yale College, and the College of 
William and Mary ((’otton Mather, John 


VVinthrop, David Kittenhouse, James Lo¬ 
gan, James Madison, and many others) 
helped greatly to establish our first defi¬ 
nite scientific epoch in the colony, New¬ 
ton’s first correspondent in the colonies 
was Arthur Storer, of Patuxent I^vcr, 
Maryland. Storer sent Newton fairly 
respectable observations of the comet of 
1680. Thomas Brattle, of Harvard Col¬ 
lege, sent similar notes to Flamsteed, the 
first Astronomer Royal at Greenwich. 
Both seta of observations were used by 
NewTon and Halley to facilitate the deter¬ 
mination of the first complete set of or¬ 
bital elements of a comet and thereby 
established the law of gravitation as re¬ 
lated to celestial bodies and made possible 
the beginning of the Principia. 

The Ro>'al Society desires to advise 
Lliose Collectors and scholars, as well as 
liljraries, here in America who arc in pos¬ 
session of letters wTitlen by Newton and 
replies to him that it would greatly appre¬ 
ciate their cooperation in the loan of the 
letters or a photographic copy of tliem. 
The undersigned, who is a member of the 
Subcommittee rei)rcsculmg the Royal So¬ 
ciety in this project, would therefore be 
grateful for notification of the where¬ 
abouts of these letters in order lo facili¬ 
tate their transmission to the editors of 
the proposed work. (I'kisokrick K. 
Brasch, Honorary Consultant in the Uis- 
tory of ^Sciencey Library of Congressy U'«.yA- 
iftgtOUy I). C.) 

Make Plana for— 

American Veterinary Medical As¬ 
sociation, August 18-21, Cincinnati, 
Ohio. 

New England Association of Chem¬ 
istry Teachers, 9th Summer Confer¬ 
ence, August 18-23, Wellesley College, 
Wellesley, Massachusetts. 

American Pharmaceutical Associa¬ 
tion, August 24, Milwaukee, Wisconsin. 

American Society of Mammalo- 
gists, August 24-27, Higgins Lake, 
Michigan. 

American Institute of Electrical 
Engineers, Pacific General Meeting, 
August 26-29, San Diego, California. 


American Association for the 
Advancement of Science, 114th 
Meeting, December 26-31, Chi¬ 
cago, Illinois. 
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Preparation of Formaldehyde-inactivated 
Poliomyelitis Virus and Its Use as an 
Immunizing Agent in Cotton Rats^ 

Hubert S. Lorino, C. E. Schwerdt, Nancy Lawrence, and 

Jane Coluer Anderson 

Department of Chemistry and School o] Mediciney 
Stanford VnioerslXy^ Califomia 

The inactivation of relatively crude preparations of polio¬ 
myelitis virus by formaldehyde treatment and by ultraviolet 
irradiation has resulted in samples capable of producing a 
significant immunity against an intracerebral challenge of 
active virus. The extent to which such immunity has depended 
on the presence of humoral antibodies or of virus-resistant 
nervous tissue is not known, but the presence of neutralizing 
antibodies in the blood after immunization has been demon¬ 
strated (f). The vaccines used in such experiments have con¬ 
sisted of extracts of finely-ground brain and ^inal cord of 
infected monkeys or mice and contained relatively small 
quantities of virus and large quantities of normal tissue com- 
ponoits. 

The use of such crude vaccines is objectionable for several 
reasons. It is likely tlmt higher concentrations of formaldehyde 
would be required to produce complete inactivation because 
of the protective colloid action of the normal proteins on 
virus and because of competitive reactions between the two 
for formalddiyde. As formaldehyde concentration is increased, 
it is also likely that not only virus activity but antigenicity 
would Ih: lost. A further objection to the use of crude prepara¬ 
tions is the large mass of tissue proteins which must be in¬ 
jected in order to provide a sufficient quantity of inactive 
virus to stimulate an appreciable antibody response, If an 
inactive-virus antigen free from the normal tissue components 
were available, it is possible that a much greater response 
could be elicited and a higher degree of immunity achieved. 

The development of a method of preparation of concen¬ 
trated Lansing virus in moderate quantities {2) has made 
posuble the study of the inactivation of virus relatively free 
from normal tissue constituents and the use of such a material 
for immunization against active virus. Lansing virus produced 
in cotton rats and purified by two cycles of differential ultra- 
centrifugation was treated with formaldehyde in concentra¬ 
tions from 0.02 to 0.1 per cent by volume. The concentration 
of virus used varied from 3 X ICM to 4 X 10^ grams of nitro¬ 
gen/ml. The mixture of virus and formaldehyde in M/15 
phosphate buffer at pH 7 was stored in the refrigerator and 
its infectivity in comparison with the original untreated virus 
determined after different time intervals. Infectivity of each 
preparation was measured by the intracerebral injection of 
six 10-fold dilutions in tax groups of five young cotton rats 

1 Aided by a grant /tom the National Foundatinti lor Infantile Paraly- 
aifl, New York City. 


each. A volume of 0.05 ml. was used for each animal, and the 
specific infectivity was calculated as the 50 per cent infective 
dose, or I Du in grams of virus nitrogen/ml. (^, 3). The results 
of five experiments with three differeut formaldehyde concen¬ 
trations are shown in Table 1. 

ite results show that at refrigerator temperatures the 
Lansing virus is completely inactivated by formaldehyde 


TABLE 1 

Acnvm£S or Original VxRua and of Virus Formaldzhvls 
Mixtures After Standing in Kefugeeator for Varving 
Lenotbs or Tnex 


Conccn- 


Specitic activity as grams nitrogcn/ml.* after: 

50 (lays 


Expt. 

No. 

tration of 
formal¬ 
dehyde 
(%j 

4 days 

12 days 1 
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virus 

Treated 

virus 

Original 

virus 

Treated 

virus 

S6 

U.U2 

10*.7 

10-1.7 

lO"*.* 

10 '*•* 

M 

0.05 

U)-*.* 

nr»-» 



«9-W 

87 

0.05 

0.10 

l 0 -*.s 

('ompletcly 

inactive 

10 *.» , 

10 




at 10>-» 



91-2-4 

o.to 



10 «.» 

10 


Trcutc<i 

virus 


Complclcly 

inactive 

at 


* Culcuiatud by Ibemctbod of Reed and Muench (JJ. 
t At the highest concentration used, lO"*-’ grams nitrogcn/ml., two out 
of three rats developed poliomyelitis. No animals showed poshivv signs 
at lower concentrations- 


only when a concentration of 0.1 per cent is used and the virus 
and formaldehyde mixtures are allowed to stand for some¬ 
what longer than 12 days. After four days of contact with 
0.1 per cent formaldehyde, one treated virus sample was com¬ 
pletely inactive, and after 12 days another showed only a 
trace of activity (less than 0.0002 of one per cent). In the 
latter experiment no activity could be detected when the mix¬ 
ture bad stood for an additional 38 days. In contrast to con¬ 
centrated influenza virus, the Lansing virus shows an appreci¬ 
ably greater resistance to inactivation by formakiebyde (f), 
a result in agreement with its recognized greater stability. 

In the early experimenls on the ability of the formaldehyde- 
inactivated virus to immunize cotton rata, the intraperitoneal 
route of injection was used. In one such experiment, in which 
32 young cotton rats were immunized by two intraperitoneal 
injections containing a total of 3 X !(!-• grams of completely 
inactive virus nitrogen (Experiment 87,0.1 per cent formalde¬ 
hyde after 4 days), 18 per cent of the test animals survived a 
challenge of 100 IBm doses given four days after the last 
injection. When 9 control animals were challenged with tiie 
same dose of virus, 1 was found dead after four days without 
previously recognized signs of the disease and 8 deveipped 
typical poliomyelitis^ 

More slgnifi^t results were found when the rats were im- 


Bcnncs, AwgiiBt 1, im 


104 






munixed by three injections given at weekly intervals by a 
'combiimtion oi the intradennal, intramuscular, and suIh 
cutaneous routes. A total of 10*^ grams of formalized virus 
nitrogen (Experiment 91-2-4 after 12 da>^) was administered 
to each of 30 rats in three doses as follows: KT* * grams of 
nitrogen Intradermally, 10"‘‘> grams of nitrogen intramuscu¬ 
larly a week later, and 10"*'* grams of nitrogen subcutaneously 
at the end of another week. A similar group of animals was 
immunized by the same method with 10^ grams of nitrogen 
of the same vaccine in a petroleum oil suspension. 

The degree of immunity present in the two groups was es¬ 
timated by finding the titer of active virus in each in com¬ 
parison with that of normal control animals of the same age. 
Concentrations of virus were prepared in steps of 10 from 
2 X 10“*® to 2 X 10^ grams of nitrogen/ml. Each concen¬ 
tration was then injected intracerebnilly in a volume of 0.05 
ml. into each of five animals from the two immunized groups 
one week after the last vaccine injection. The control animals 
were testeil similarly with concentrations of virus ranging from 
2 X 10“** to 2 X 10“’ grams of nitrogen/ml. The titer of 
virus used was calculated from tlie control animals arid, ex¬ 
pressed 08 the IDm dose, was found to be * grams of 
nitrogcn/ml Similar titers calculated for the two immune 
groups were 10“* * for the first mentioned and 10for the 
group injected wttii vaccine in oil emulsion. 

It is evident from these titers that over 300,OCX) times as 
much virus was required to infect 50 per cent of the first 
group of vaccinated animals as was found necessary for the 
normal controls. Similarly, in the second group, 150,000 times 
as much virus was required. 

The survivors from Ijotb group.s were pooled and rcchal- 
lenged by the same method lOi weeks after the first challenge. 
The titer found with the immunizcrl animals as compared 
with that of their normal controls showed that alxiut 500 
times as much virus was now required to infect 50 per cent of 
the immunized group. 

It is possible that the high degree of immunity produce<i 
in the experiment cited alwve was due to the presence of the 
trace of active virus found in this preparation. Further im¬ 
munization ext>eriment8 with the vaccine which showed no 
virus activity were carried out to test this question. Twenty- 
four rats immunized with the Same amount of completely 
inactive vaccine by the three routes previously used were 
each challenged intracerebrally one week after the last in¬ 
jection with about 1,000 IDw doses of active virus. One of the 
group developed paralysis but recovered, while the remaining 
23 showed no signs of the disease. In a similar numl>er of nor¬ 
mal control animals receiving the same dose of virus 83 per 
cent developed poliomyelitis. It is likely, therefore, that the 
extent of immunity produced by the vaccine after 12 days of 
exposure to formaldehyde was due to the inactive virus rather 
than to the traces of activity present. 

The 24 survivors from the IaBt>mendoned experiment were 
rechalienged with 10,000 ID** doses of virus three weeks after 
the first challenge. A high degree of immunity was still present, 
as lihown by the fact that 67 per cent of the animals survived 
without showing signs of poliomyelitis as comyiared to 92 per 
cent of a rimllar group of normal controls which developed 
the diseaBe when injected with the same amount of virus. 

The results presented show that cocenntrated Lansing virus 
from cotton rats can be completely inactivated by formalde- 
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fayde and that such inactive virus can be used to produce a 
high degree of immunity toward the homologous vims. The 
data show that infectivity as such is not a prerequisite for a 
vaccine which, in amounts of ICF* grams of concentrated virus 
nitrogen, produces a highly significant protection against the 
intracerebral injection of active virus. Whether protection 
is obtained by neutralization of virus at the site of injection 
by humoral antibodies or by some other mechanism is not 
known. The presence of neutralizing antibodies in high titers 
in the blood of the immunized rats has been demonstrated 
both by neutralization tests and by the complement fixation 
lest. These results will be presented in an early publication. 
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Filaricidal Activity of Substituted 
Phenyl Arsenoxides' 

G, F. Otto and T. H. Mawkn* 

Departmmi of ParasUoloRyt 
School of Hyfiime and Public BeaHk^ 
The Johns Hopkins University^ BalUmoret Maryland 

Jn the treatment of both canine and human filarlasis anti¬ 
mony-containing compounds have been used to the exclusion 
of almost all other types of therapy. Accordingly, early in our 
search for an Improved form of therapy considerable attention 
was given to new' or hitherto unexplored antimony compounds. 
The results were disappointing in that w'c failed to obtain 
evidence that antimony in therapeutically feasible doses would 
ever regularly kill the adult filaria, LUomosoides carinii^ of cot¬ 
ton rats or IHrofilaria immiUs of dogs. We therefore inten¬ 
sified our search for an entirely different tyj^e of therapeutic 
agent. Consideration was given to the possible advantages of 
nonmetallic compounds, but in so far as our investigations 
were carried no such compound was found which appeared to 
offer any advantages over the antimonials * However, prelimi¬ 
nary screening revealed that Mapharsen had an in vUro micro- 
filaricidal activity far greater than anything hitherto reported. 
This led to a study not only of Mapharsen itself but of the 
whole group of available substituted phenyl arsenoxides. 

The attempt to use arsenic in the treatment of filariasis is 
not new. Among the more recent advocates of its possible 
value in the therapy of filariasis are King (4) and Van dcr Sar 
and Hartz (8), who obtained evidence of clinical improvement 
without destruction of the microfilaria following the use of 

* This work wm esrHed on inltUlly under a contmet recommeaded by 
the Commute* on Medical Kesesreb between the Office of SciendSc Re¬ 
search end Development end The Johns Hopkins University; It wu con¬ 
tinued under a contract between the Office of the Surgeon General, U.S.A., 
and the some oniveviity. 

*Kow in the Department of Pharmacology and Experimental Therspeu- 
tics. School of Medicine, The Johns Hopkins University. 

* Wdeb. ft at, (P) have since repdrted favorable results with cytaiaes in 
laboratory ulmaU. 
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Maphar$cn. It is of interest that in Hawking's study (J) of 
the in vitro killing of microfilaria of Wuchereria bancroftit 6 of 
the 7 trivalent arscnicals killed the microfilaria at greater 
dilution than did any of the 28 other compounds used, includ¬ 
ing two antimonials (tartar emetic and fuadin). Apparently 
Goodman and Gilman's statement (2) that *'micro-filaria can 
be killed by organic arscnicals^* results from Hawking's re^^rt, 
although that w^orker and Chopra and Rao (J) were unable to 
obtain evidence of in vivo killing of microfilaria by these 
arsenicals. 


We have conducted both in vitro and in vivo studies on the 
effect of various compounds on microfilaria and adult filaria as 
well as a study of the toxicity, absorj^tion, and excretion of 
those ofTering promise of therapeutic value. However, discus¬ 
sion will be confined here to tlie filaricidal activity of the sub¬ 
stituted jihcnyl arsenoxides with imrticular reference to 
p-Ibis-(carboxymethylmercapto)-arsino]“benzflmidc (Trofucal 
Disease Center ^^^970). 


The group of phenyl arsenoxides was shown to have an in 
vitro activity against the microfilaria of D. itttmiUs 10-30() 
times that of the most active of the antimony compounds 
tested. Thus, within the group of phenyl arsenoxides there v\'as 
approximately a ^0-fold difference between the least active ainl 
the most active, whereas there was scarcely more than a 3-fold 
difference in the acute toxicities for mice. The amide substi¬ 
tuted compounds, such as those with the p-CONR* or p- 
SONRs substitution, killed the microfilaria at the highest 
dilutions. Despite previous reports of the failure of Mnpharsen 
to reduce the microfilaria blood levels in man, this seemed to 
warrant further study. Accordingly, it was administered to 
cotton rats infected with L. carinii in doses of 0.0 mg. As (3.0 
mg. Maphar8eii)/kg. b.i.d. intraperltoneally for 45 days and to 
a clog, infected with D. immitis, in doses of 0.6 mg. As (2.0 mg. 
Mapharsen)/kg. intravenously daily for 35 days. The results 
were completely negative. 

Six other phenyl arsenoxides, kindly supplied by Harry 
Eagle, of the U, S, Pu)>lic Health Service, were administered 
intraperitoneally to cotton rats in doses of 0.9 mg, AsAg- h i d- 
for 25 and 45 days. All showed some activity, and all four of 
the amide substituted ajmi^ounds reduced the microfilaria 
blood levels 70-90 per cent during the course of treatment; 
three of them killed 90-100 i)cr cent o f the adult worms. 


Only p-arsenosobenzamide (OAs' 


CONH:), amo!ig 


these compounds, killed all the adult worms in half the above 
daily dose (0.45 mg. As/kg. b.i.d.) for the same length of time 
and reduced the microfilaria blood level 50-80 per cent. In lower 
doses and for shorter periods of time there was some lethal action 
upon the adult worms but little or no reduction in the microfi¬ 
laria level. Indogswitbdaily intravenous doses of 0.45 mg. AsAg- 
it failed to produce any reduction in the microfilaria count, but 
in each of the two animals killed at the end of treatment 6 
dead, but no living, worms were found in the pulmonary 
arteries. The microfilaria blood level of the remaining dog was 
followed for one year and dropped in that time to about one- 
fifth of its pretreatment level, while the microfilaria count 
actually rose in the untreated animal. When the animal was 
necropsied, one living adult was found in the heart. Since this 
compound is so insoluble (about 1:800 in water), work wdth it 
was discontinued and consideration given to the syntliesis of a 
more soluble analogue. 


A number of compounds were studied in w^hich organic 
radicals were substituted for oxygen in the p-arsenosobenz- 
amide. The dithioglycoUatc substituted compound which w^as 
made in our lal>oratory (5)* seemed to offer promise of both 
solubility (2 per cent solutions are practical) and a favorable 
therapeutic index. This compound, p-(biB-(carboxymethyl-" 
mcrcapto)-arKino]-benzamide, killed all the adult worms in 
cotton rats receiving 0.9 mg. As (4.5 mg. drug)Ag- b.i.d. 
intraperitoneally for 6 w eeks but failed to effect any reduction 
in the microfilaria level; various shorter courses of treatments 
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killed some of the adult worms. The administration of the drug 
intravenously to dogs infected with D. immitis likewise failed 
to reduce the microfilaria level during the course of treatment. 
On the other hand, the drug seems to be consistently effective 
against Uic adult worms in daily doses of 0.23 mg. As (1.15 mg. 
drug) Ag* or more for two weeks or longer. It apf>ears also that 
effectiveness of the drug may not be measured in terms of the 
total dose aU)nc, since a total of 9.0 mg. AsAk* given in 5 
daily doses of 1,8 mg. AsAg- (dog 11) and 13.5 mg. As/kg. 
given as 0.9 mg. As/kg, every other day (dog 9) did not kill 
all the adult worms, whereas smaller total doses, 3.4 mg. and 
^.8 mg. As/kg. (dogs 32 and 29), given in doses of 0.23 and 

< We are Indebted to C, K. Banks, of Parke, Davis ft Company, Detroit, 
who later supplied the main stock and iu precursor (#622) from which we 
made much of our supply, and to PiUecrnld Dunn in# and J, H. Brewer, of 
Hynson, Westcott, and Dunning, Baltimore, who ampouled the compound 
in 2 per cent solution for use. 
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0.45 mg. As/kg. daily for 15 days were effective (Table 1). 
The comparative aeries is admittedly small, but it is supported 
by fiimlkr experience with the same drug in cotton rate in¬ 
fected with carinii. More work is needed to determine 
whether or not the effective dose is lower than 0.23 mg. As 
(1.15 mg. drug)/kg. daily for 15 days or even to state with 
certainty that this dose would always be effective. However, 
0.23 mg. As/kg. doses of this drug for 15 days appear to be 
feasible for man. Thus, for the first time, so far as we know, a 
chemical compound has been shown to kill all the adults of D. 
immiHs in doses which appear to be feasible for man. 

As pointed out in out brief summaries (d, 7), this compound 
has approximately the same toxicity for laboratory animals as 
Maphorsen; it is tolerated by monkeys in doses of 0.9 mg. As/kg. 
for 20 days. It contains 20 per cent arsenic and is stable either 
as a i>owder or ns a 2 per rent solution (5). Studies are ac¬ 
cordingly now in jjrogrcss to determine its possible value when 
used against both canine and human filariasis under conditions 
of routine practice with these infections. 
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The Development of Visual Perception 
in Mao and Chimpanzee 

ArsTtN H. Rieskn 

Verkes Ijibonitories of Primate Biology^ Oranf^e Park, Plorida, 
and Yale C/nivenfUy, Haven, ConnecOcul 

The study of innate visual organization in man is not open 
to direct observation duiing early infancy, since a young baby 
is loo helpless to respond differentially to visual excitation. A 
first attack on this problem has t^een made by investigating the 
visual responsiveness of persons born blind and later made able 
to see by cataract removal. To evaluate the apparent contra¬ 
dictions between these clinical reports and experimental find¬ 
ings with low'er mammals and birds, chimpanzees were reared 
in darkness until sufficiently mature for the testing of visual 
reat>onsivcnesa. The results, which corroborate and extend 
data refHwted for man by Senden (3), may require changes in 
current theories of learning and perception. 

Two chimpanzees were reared in darkness to the age of 16 
months.^ The animals were then brought f»eriodicalJy into the 
light for a regularly repeated scries of observations. By tlie 
time of the first ob^rvations the animals had developed pos¬ 
tural and locomotor skills roughly comparable to normally 
reared chimpanzees of the same age or approximating in a 
general way tlwjae of a l.wo-year-old human child. At this time 

VTh« Mriy rearing in the darkroom was arranged by H. G. Birch, whoee 
part in ihia experiment h gratefully acknowledged. 
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the total light exF>erience, received in half a dozen brief (45- 
second) episodes daily, as required by the routine care of the 
animals, was approximately 40 hours. At 21 months of age the 
female was brought permanently into normal indoor illumina¬ 
tion. At the present writing the animals are 26 months of age. 
A full account of their behavior will appear in future publica¬ 
tions. 

The first tests of visual reactions with both subjects demon¬ 
strated the presence of good pupillary responses to changes in 
light intensity, pronounced startle reactions to sudden in¬ 
creases of illumination, and a turning of the eyes and head 
toward sources of light. In the darkroom there was jruisuit of 
a moving light with both eye and head movements. The eyes, 
however, did not fixate steadily on a light. During all tests epi¬ 
sodes of a resilient spontaneous*' nystagmus occurred, the 
quick phase usually toward, and the slow phase away from, 
the light source. With the suliject sitting stationary at the 
center of a rotating drum marked in alternating black and 
white stripes, tests tor optokinetic responses were made. Char¬ 
acteristic pursuit eye movements with quick jerks in the oppo¬ 
site direction were obtained. 

Aside from the reflexes just descrilrcd, and the pursuit of a 
moving light, the two animals were, in effect, blind. The ac- 
(tuisition of visually mediated resjwnses proceeded very grad¬ 
ually, with no evidence of any sudden increased responsiveness 
such as might be exj^ected if. for example, the failure to respond 
was at first due to a general lack of attention to visual stimula¬ 
tion. No fixation of any oI)ject, still or moving, could be elicited 
in any of the early tests. For a long time there was no eye blink 
when an object w as brought rapidly tow'ard the eyes. An object 
l)n)ught slowly toward the face produced no response until 
contact was made, when the animal reacted with a quick jerit 
in the t3^pical startle pattern. With the female this w'as ob¬ 
served for the last time on the 30th day at ter she was moved 
into the daylight room. Her first blink to a threatened blow in 
the face occurred on the 5th day, l>ut occurred consistently 
only after 4h da>’s, at w’hich time she had been in the light for a 
total of S70 houis, was 22i months old, and had for a month 
received some pushing around daily in short play periods with 
a younger but visually sophisticated chimpanzee. 

Many rf:f)etition8 of experience wdth objects presented 
visually were necessary before any recognition of such objecte 
appeared in either subject. The feeding bottle, for example, was 
thoroughly familial tactually and kinesthetically. If the bottle 
or ni|>f>lc touched the liand, arm, or face, either animal 
promptly seized the nipple in its mouth. First signs of visual 
recognition occurred in the female when she protruded her lips 
toward tlie bottle on the 33rd meal, or the 11th day, following 
her shift into the daylight room. The first reaching for the bot¬ 
tle witli the hand (done before 12 months of age by normally 
reared animals) appeared on the 48th meal, or Ifith day in the 
light. With the male, whose visual experience w'as limited to 
mealtime, many more feedings were required before these re- 
.sponscs appeared. The first reaching resjwnscs of both animals 
were grossly inaccurate. 

A training procedure employing electric shock showed that 
the learning of avoidance responses was also an extremely slow 
and gradual process. 

These results can IxrSt be interpreted in conjunction with the 
data of Senden. Lacunae in each set of findings^ clinical and 
experimental, are in many respects filled by the other. 


107 



In the first ]^ce, there is no question thst the chimpansee 
subjects were well motivated. Sufficient hunger to prodttce 
whimpering, and shock severe enough to bring vocal protests* 
did not alter the fact of failure to^*see." T) c similar slowness 
of teaming of the human patients therefore cannot be 
accounted for merely by a defect of motivation. The emotional 
disturbances would seem to have been the result of slow learn¬ 
ing, just as Senden concluded, rather than its cause; that is to 
say, the patient lost some of his enthusiasm w hen he found how 
difficult it was to make effective use of the new and at first 
interesting sensations. 

Secon ly, the verlial assistance given the human patients 
make it clear that the difficulty is not simply a failure to attend 
to visual sensations. With attention successfully directed to a 
newly-introduced stimulation, as attested to by the patient’s 
partial success in describing it, learning to identify remained a 
tediously slow process, with the notable exception of color 
haming. Since color names were learned easily, it cannot be 
said that^* visual attention” was absent. 

The prompt visual learning so characteristic of the normal ‘ 
adult primate is thus not an innate capacity, independent of 
visual experience, but requires a long apprenticeship in the 
use ot the eyes. At lower phylogenetic levels the period of ap¬ 
prenticeship is much shorter. The chick makes effective use of 
vision immediately upon hatching; and shows further improve¬ 


ment of efficiency ith the practice afforded by a dosen pe^ 
(i). Rats reared in darkness, w hen first exposed to fight, show 
no dear utilisation of virion but learn to jump in response to 
visual cues within 15 minutes and after an hour or two may be 
indistinguishaMe from the normally reared anlmsl (2). The 
chimpansees of the present study teccived 50 hours of exposure 
before the first visually mediated learning was evident; and 
man, to judge by some of Senden’s cases, may require an even 
longer exposure. 

The comparative data conform to the generally recognised 
prindple that organisms vhose potential adaptations to the 
en^ronment are most complex, i.e. those that show the 
greatest intelligence at maturity, also require the longest period 
of development. 7'his has generally been regarded as a period 
of maturation. The clinical and e3q>erimental data discussed 
here, however, show that this long period is also essential for 
the organizatbn of perceptual processes through leaming4 

References 

1. CIVIE, W. W. J. amp. Psychol., J93S, If, 371-W9. 

2. 0. J. gomt. Psychol., 1937, SI, 101-126; 7. comp. Psychol., 1937, 
2ft, 277-299; LASHtay, K. S., and Ruasxu., J. T. J. gonot. Psychol., 
1934,45, 136-144, 

3. Senden, M. v. Xoimi- iwd GosU^twffasssmg hoi oporiortm Bliisit^ 

horenen vor und uack dor Oporation. Lriptlg; Barth, 1932. 


i 


IN THE LABORATORY 


Intestinal Perfusion in the Treatment 
of Uremia 

J. W. Rogers, E. A. Sellers, and A. G. Gornaix^ 

DepertmetUs of Pharmacology and Paikological Chemistry, 
UniPersUy of Toronto, Canada 

Interest in the removal of nonprotein nitrogenous constitu¬ 
ents of the blood by “artifidal” means in cases of renal failure 
has been stimulated greatly by the recent work of Kolff (/), 
Fine and his associates (J), Murray (2), and others. It has been 
suggested (/) that p)erfusion of a loop of bowel, isolated sur¬ 
gically, might prove superior in some lespects to other methods 
presently used. It occurred to one of us (J. W. R.) that a 
spedally designed intestinal tube with three iumina might 
make it possible to perfuse the intestine in situ, thus rendering 
surgical intervention unnecessary. Furthermore, aseptic tech¬ 
nique would not be required. 

By using a thin, triple-lxire rubber tube, with a small balloon 
on the tip, it has been possible experimentally to perfuse any 

> Our thauks arc due to C. H. Boat, o< the Department of Medical 
March, and to John Mana, of the Department of Obstetrict and Cyoaeool- 
ogy, for much appreciated help and athaolation. 
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desirSd length of intestine without resorting to surgery of the 
bowel. Hoa'ever, in the dog it is ruxessary to manipulate the 
tube into position through an abdominal indrion. This would 
be unnecessary in the human. Warmed perfusion fluid of 
physiological type has been introduced above the inflated bal¬ 
loon and viithdrawn through another lumen of the same tube 
several feel higher up. 

In experiments to date the blood nonprotdn nitrogen of 
ncphrectomixed dogs has been reduced consistently and materi¬ 
ally. For example, a lowering of the axotemia from X9S to 126, 
198 to 112, and 231 to 145 mg./lOO ml. of blood was observed 
in successive tt iaU using 12-*181. of pei fusion fluid over a period 
of about 6 hours. The rinsing fluid after perfusion contained 
4.5-*5.4 grams of nonprotein nitiogen. 

A more detailed experimental study of the method is now 
in progress and investigation of its clinical application is being 
undertaken. 

References 

1. XoiTE. W. J. AclaMod. Scemd., 1944, tI7,121. 

3. Muuav, D. W. G. Amor. J. Svrg., la preu. 
a, A. U., Frank, E. A„ «ad Fine, J. H 

til. 

SCMHtS. AnfWtL 1^ 





Simple Method for Crosff>iodexiag a 
Reference File 

J. G. Axdous 

DtpaHment pf Pharmacology^ 
Dallumsie University, Balifax, N. 5. 

In attempting to keq> a reference file of current research one 
sooD« finds oneself in the perplexing situation of having several 
hundred cords on hand without an adequate cross-indexing 
system in operation. If, during the early stages of collecting 
reference material, one utilises a multiple-card system, a 
separate card for each subject under which one particular 
reference can be filed, the number of cards needed soon makes 
space a limiting factor. 

The Ideal system, of course, is that in which only one card 
per reference is employed and which permits that reference to 
be selected from the file under any of several different subject 
headings. This ideal has been achieved in the punch-card 
system. However, to the average scientific worker this system 
presents two senous disadvantages*. Cl) Since special cards are 
used, the initial cost is fairly high; (2) having obtained these 
cards, transfer of the references from the original cards to the 
new ones necessitates an enormous amount of secretarial work. 

The present communication describes a method for cross¬ 
indexing a file which is already in existence. The chief aims 
have liecn to obviate extra secretarial work and to achieve 
some advantages of the punch-card system. 

In essence, the operation lor cross-indexing involves notch¬ 
ing the reference card along its top or side edges at positions 
corresponding to each of several different subject headings in* 
dicated on a master card. 

Compilation of the master card is the most important task, 
since its deiugn determines the ultimate efficiency of the system. 
Several features of the design deserve consideration: (1) One 
must decide at the outset which subject headings are likely to 
be most \isetul; the indexing system will do anything required 
of it, provided the subject headings are properly chosen. (2) 
The various headings are then divided into two classes, the 
general and the specific; i.e for the general heading Metabolism 
there may be the specific headings carbohydrate, fat, nitrogen, 
phosphaUt etc. (3) The importance of arranging these headings 
along the edges of the master card becomes apparent when one 
realises that only the top edges of the cards are immediately 
visible in the file drawer. Since a reference is more commonly 
sought under a specific rather than a general subject heading, 
the former are made more readily available by arranging them 
along the top edge of the master card. 

The master card itself is made from an ordinary blank card 
of the sixe used in the file, holes 2 mm. in diameter and about 
2 mm. apart being punched dong each of its top and two side 
edges. Subject headings ore then listed opposite the holes. 

In the author*s file, general headings such as Biochemistry, 
MeUdfcUsm, Eaatymelogy, Pharmacodynamics, are listed along 
the left-hand margin and spedfic headings along the top edge. 
Shxce It is also useful to know the tissue or organism used in a 
phydologlcd 8tu4y, the rii^*hand margin contains such 
spedfic headings «| mpMiat yeast, Imr, brain, etc. 

To ihdmc a refetenoe, the master card is superinoposed over 
the caf4 contalidng the refetenoe, pencil marks being made 
ask latter through the holes in the master card opposite the 


appropriate headings. The reference card is then notched by 
punching semidretes opposite the marks. If the master card 
has been properly designed, each card should have at least one 
notch on each of its two side edges. (There may not be a notch 
along the top edge il the subject is of a general nature.) 

The notched cards are finally filed alphabetically, by 
authors, under sections corresponding to the general 
b'sted on the left-hand margin of the master card. 

The availability of data under this system is readily ap¬ 
parent General information is obtainable at once, since the 
file is arranged in general sections. As each card in the general 
section has been punched in the same position along its left- 
hand margin, the section as a whole now exhibits a groove, 
alpng its side. Any card out of place shows up as a break in the 
groove. 

To find a spedfic reference in a general section, the cards 
are first brought into alignment by moving them against one 
side of the drawer. The master card is then held in position in 
front of the section, or moved horisontally over the section if 
it is a long one, and the desired cards selected. Subjects listed 
along the right-hand margin are discovered by removing the 
section in whole or in part and bringing the cards into align¬ 
ment both side and bottom; the master card is then used in the 
some manner to find a specific reference. 

By this method it is possible to select one or two spedfic 
references out of several hundred cards in a matter of seconds* 
Furthermore, within a given section (e.g. Metabolism) all the 
references relating to one specific heading (e.g. phosphate) may 
be selected, or within the same section all the references per¬ 
taining to a spedfic tissue may be found with equal ease. 

A Culture Medium for the Prlmaiy 
IsoladoQ of Fungi 

M.L.LITT1UM 

Department of Pathology and Bacteridofy, 
Tulane University School of Medicine, 
New Orleans, Louisiana 

Although Sabouraud’s dextrose agar is widely employed for 
the cultivation of fungi, it has many shortcomings, particularly 
when used for the primary isolation of pathogenic fungi from 
material contmning a mixed flora including bacteria, yeasts, 
actinomycetes, or saprophytic fungi. Gram-positive and gram- 
negative bacteria grow luxuriantly and rapidly on the medium, 
making it difficult to isolate pathogenic fungi from specimens 
such as feces, sputum, or exudates. Many clinical specimens 
must be treated with 70 per cent alcohol or other agents to 
destroy surface bacteria i! dermatophytes are to be successfully 
isolated on Sabouraud agar. The add reaction of the medium 
may prevent or retard the development ol those pnithagenic 
fungi for which the optimum pH is in the neutral oi aUcailne 
range. Furthermore, the utility of Sabouraud agar is seriously 
hindered by the rapid spreading growth of saprophytic fungi, 
which are invariably present in pathological spectmeas and in 
laboratory air. Since most pathogenic fungi grow more slowly 
than saprophytic spedes, they are isolated with difficulty in 
mao^ cases or not at all in others. A new medium for the 
primary ist^ation of fungi was therefore thought to be very 
madi needed. Studies were commenced along three separate 
Hues aH endeavor wit|i that spedfic aim in mind. 



The problem of lefltricting the spreading of fungi on agar 
media was first examined. After many different formulas had 
been tested, the following was found to support growth of 34 
strains of pathogenic and saprophytic fungi in our collection 
as small, but well myceliated, discrete, nonspreading colonies 
at a rate comparable to that of Sabouraud agar: X per cent 
dextrose, 1 per cent granular i>eptone, 1.5 per cent dehydrated 
oxgall, and 2 per cent agar in water (no pH adjustment re¬ 
quired).^ 

It was at first erroneously believed that oxgall in the con¬ 
centration used above would inhibit gram-positive bacteria. 


TABLE 1 

Fukoi Capable of Gbowing on Oxoall-Ckvgtal Violet Aoak 
C omAiNiNo 30 Units of Strkptoicycin/oc. 


Pathc^eoic species 


Blastomyces dermatitidis* 

iiicrosporum audauini 

" firastiiensis 

** eanis 

CoccidMdei immitis 

gypseum 

Eistffphsma capstUatum 

TrichophyUm Sekaenleinii 

Spora/riehim seAenAH 

tiolaceum 

Bofmodendrum Ptdrasoi 

** rubrum 

compactum 

mentagrophytes 

Phialopkora verrucosa 

suljureum 

Cryptococcus neojormans 

Epidermophyiou fioccosum 

Candida albicans 

Manosporium apiospermtm 

Torula (E)ton)t 

Ctotrichum sp. 

Nonpatbogenic species 


BJtitapus niericans (4*) 

Candida Candida 

“ “ (-) 

Fusofium 

Aspergillus herbariorum 

Altemaria 

Fenicitlium expansum 

Cladesporium 

'* naiatum 

Mucor muetdo 

Neurospota sUophUa 

Scopulariapsis brevicavUs 

• Two strains. 


t Isolsted from a fatal case of meningitis. 

particularly staphylococci. When this was proven not to be the 
case, other antibacterial agents known to be active against 
gram-positive Imcteria were studied with a view to their in¬ 
corporation into the medium. After a number of trials with 
different compounds, crystal violet* in final dilution of 
1/100,000 was found to inhibit staphylococci and other gram¬ 
positive bacteria but not to hinder the growth of 34 known 
species of saprophytic and i^athogenic molds, yeasts, and 
actinomycetes, as well as numerous strains of fungi isolated 
from laboratory ait. 

Many chemical agents known to exert selective bacterio¬ 
static activity versus gram-negative bacteria were investi¬ 
gated for addition to Uie oxgall-crystal violet agar; these 
included brilliant green, sodium azide and potassium tellurite. 
In no instance was it found possible to inhibit simultaneously 
all members ot the Knterobacteriaceae family and the Fseu^- 
dom<mas genus without retarding or inhibiting some species of 
pathogenic fungi. Because of the wide range of activity of 
streptomycin against gram-negative bacteria and an observed 

1 All elements of this formula are Bacto grade. Bifeo Laboratories, 
Detroit. Michigan. 

* Crystal violet (indicator); dye content, 91 per cent; National Aniline 
Blvisioo, 40 Rector Street, New Yort City. Suick solution: 1,2.5 grams dis- 
tsAvad in 25 cc. of 95 ptr cent ethyl alcohol and kept in a tightly stopi'tered 
bottle. use: 0.2 cc. odded/Utar of medium. 
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high tolerance of one pathogenic fungus, Blastomyces dermali- 
tidist to streptomycin (/), this antibiotic was selected for 
trial. The hope that other species of fungi would .show similar 
tolerance to streptomycin was fulfilled. 

Oxgall-crystal violet agar was sterilized at 10-12 pounds 
pressure for 15 minutes* (115-117.7° C.) and then cooled to 
approximately 46°C. Sufficient streptomycin sulfate* in S cc. 
of sterile saline was then added and w'ell mixed, immediately 
piior to flouring, to provide a final concentration of 30 units of 
the antihiolic/cc. of agar. All fungi in our collection were un¬ 
affected by the concentration of streptomycin used and grew 
unr^trictedly, with the exception of Nocardia asleroides 
(Table 1). Numerous lalmratory aerial fungi, developing at 
approximately the same rate of growth in the streptomycin- 
containing oxgall-crystal \nolet agar as in Sabouraud agar, 
grew' as small, well-isolated, nonspreading ailonics (Fig. 1). 

Tlic degree of inact ivation of streptomycin by brief exfxisure 
to 46°C. was not measured, hut this was assumed to be negli¬ 
gible, since solutions of strqjtomycin can be heated to 100°C. 

■ for 10 minutes with loss of less than 50 (>er cent (2). Tn order to 
ascertain the stability of the antibiotic in the medium, strepto¬ 
mycin-containing oxgall-crystal violet agar was incubated at 
room temperature and 37°C, for varying periods and tested 
daily with pure cultures of Escherichia coli and fecal suspen¬ 
sions. Not only freshly prepared medium but also plates of 
medium inculjated beforehand at l)Oth temperatures for a 
period of several weeks showed continue^ and undiminiahed, 
selective, inhibitory activity tow'ard E. coli as w'cll as most of 
the gram-negative bactet ia present in normal and i>athological 
feces. This attested to considerable stability of streptomycin 
in the poured medium. 

A medium containing dextrose, peptone, oxgall, agar, and 
30 units ot streptomydn/cc. (excluding crystal violet) was 
streaked heavily with 10 different specimenB of sputum. Since 
it w'as ol>served that a considerable numl)cr of gram-positive 
bacteria were able to form colonies on the medium, the presence 
of crystal violet as well as streptomycin w'as considered neces¬ 
sary in the formula. 

The. completed medium, containing, in distilled w ater, 1 per 
cent dextrose, 1 per cent peptone, 1.5 per cent oxgall, 2 |x;r cent 
agar, 1/100,000 crystal violet, and 30 units of streptomycin/ 
cc. of agar was tested in parallel with Salwuraud agar by 
heavy inoculation w'ith specimens of feces and sputum ob¬ 
tained from the Clinical Diagnostic Lalx>raU)ry, Charity 
Hospital, New Orleans. Approximately three times as many 
colonies of fungi and twice as many different fungal species 
could be recovered in pure culture from the new medium as 
from Sabouraud agar. Many specimens producing only a 
heavy bacterial overgrowth on Sabouraud agar developed 30- 
100 well-isolated mold and yeast colonies on the new medium 
(Fig. 2). 

When used together in oxgall agar, crystal violet and strep¬ 
tomycin inhibited the growth of Ijoih gram-positive and gram- 
negative bacteria from heavy inocula of feces, sputum, and 
other grossly contaminated specimens. Molds and yeasts were 
permitted to grow^ as nonspreading, well-separated colonies 
which W'cre easy to isolate in pure culture. 

* Heating in excess of this pressure and temperature may Cause the for¬ 
mation of an Insoluble precipitate on the surface of the agar dut to heat tfi- 
stability of the oxgall. 

4 Two commercial brands found satisfactory. 
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, Present stipes incUcate that the new niedium holds con* fzj^erator until needed, at \ihich time the agar is rcmelted and 
siderable promise as a diagnostic tool for the primary isolation cooled to a|>proxtmateJy 46°C. Slrq^tomydn in sterile saline is 
of fungi from Sf>ecimen5 possessing a mixed bacterial and fungal then added and mixed thoroughly, and tlie agai is poured, 



Fir,. 1. Comjx&rative AppcarAnne of media rx}>oiied to air for 4 hour*, incubated 4 dayi at 30** C, Lejt: Sahouraud agar-~marWcd spreading activttjr 
uf aerial saprophytic fungi. RHhl: New medium—spreading activity reduced; note discrete, small colonies of fungi. 


flora. It might also he employed (1) for an easiei estimation of 27-30 cc./platc. Plates of agar are left at room temperature 6-8 

the normal fungal flora of fcccs, sputum, and other human hours and then stored in the refrigerator. The poured agar 

discharges; (2) for a more accurate evaluation of human dis* appears transparent and light blue. In inoculating the medium, 

orders of the upf)cr and lower respiratory ami gastrointestinal a generous quantity of sputum or fecal suspension in saline is 

tracts caused by fungi; (3) as a simpler method of single-cell vigorously spread over the surface of the agar using a sterile 

isolation of fungi; (4) for an accurate quantitative estimation swab. Streaking by means of a wire loop is not required. Skin 



Fro, 2. Comparative apiMAraoce o( media inoculated with heavy fecal Auspanaion, IncabAled 4 days at 30* C. Uft* Sabouraud agar-abundant 
batterial growth which blodared fungal development. Rifht: New m^um -mbimal bacieriil growth; note numerous, discrete, Bmal) colonies of (ungU 


of viable saprophytic fungi in foodstuffs by plating techniques; 
(5) for an easier estimatioii of the fungal flora and content of 
the alrj and (6) as a more rapid and proficient method for the 
exaroioation of feces and sputum in incipient infections of the 
CiVH ipoptilation Vrith fungal agents of disease. These possible 
applications iirfll, of course, require confirmation by experi¬ 
mentation. 

Addendum: Jt is our practice to disUibute the medium in 
50D*cc. quantkito in flasks^ sterilise, and store in the xt- 


and nail scrapings and infected hairs are planted directly on 
the surface of the agar without preliminary treatment Plates 
are incubated at room temperature, preferably at 30®C,, but, 
notat37‘'C. \ 
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Ths Trematoda pf British fishes* Ben Dawes, London; Ray 

Society, mi. 1^. 364. (Ilhistrated.) 45/-. 

The authoT’s aim was to describe tbe txematodee of British 
Ibihses more tuUy than waa possible in his book The Trmatoda 
(Seiekesr March 7, p. 268), but not to presume to treat the 
subject exhaustively. The author is to be credited with a 
laborious task weU done. 

Ninety species of monogenetic and 101 species of digenetic 
trSfiiatodes are listed by taxonomic groups. Some of the species 
ais not known to occur in fish from British waters but are in- 
chided because they occur In those from adjacent waters. In 
most cases the information for each spedes includes synonypay, 
a Hst of hosts, the location in the host, notes on geographical 
distribution, and a brief description of the spedes. Keys to 16 
families in the Monogenea and to 17 families in the Digenea 
are provided, There is a bibliography of over 650 titles which 
leflects a thoroujd^ coverage of the pertinent literature, an ah 
pbabetical list of hosts, a list of hosts with their trematode 
parasites, and a general and systematic index. 

This book may be considered as essentially a compilation 
of information from other sources, supplemented from first¬ 
hand experieniire with many of the spedes mentioned. Although 
rile book is not a critical reference work on the subject, it will 
be of considerable value as a handbook and as a guide to the 
extensive literature on the subject. 

L, J. OuviEit 

9412 Bimhirst Drise, Bsikerda, Marylafid 


Ths rare-earth elements and their compounds, Don M. 

Yost, Horace Russell^ Jr., and Clifford S. Gamer. New 

York: John Wiley(London: Chapman & Hall, 15>47. Pp. viii 

+ 92. $2.50. 

By monotonously laborious procedures of fractionation, the 
diemist achieved the separation and discovery of the rare- 
earth elements. Related chemically so closely, these puzzling 
elements did not fit into tbe then^xisting periodic system. 
Their nature as well as tbe reason for their existence was hazy 
and confusing, and interest in them graduaUy waned almost 
to the vaniahhig point. 

With the discovery and investigation of dectrons, X-rays, 
and spectral lines, and the introduction of tbe quantum theory 
of atomic structure, combined with thermodynamlos and 
statistical mechanics, the interesting magnetic and spectro¬ 
scopic properties of the rare earths were explained, and the 
simiiar chemical behavior of these elemrats was clarified. 
A second shot of new life was recently injected into the rare 
earths through finding some of them as fission {Hoducts of 
thorium and uranium, while nuclear research brought forward 
the con^t of a second lare-eartb^iike series, begmning with 
Element 89 (actinium) and termed the actinide series. 

The Subject matter of the present monograph is divided into 
sU diapters which discuss the electronic structures and oxida- 
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tion states of the rare-earth elements, the pammagneric 
properties and absorption spectra of rara-earth oompoutids, 
evidence for the existence of Element 61, separation of the 
rare earths, and their chemical and physical pt^H^ertiea Nuclear 
piopprties of the rare-earth elements, general physical oon- 
atants, and the periodic system of the elements are given in 
three appendices. 

Tbe material of tbe book, carefully and critically chosen, ^ 
constitutes reliable, modem information. 

Ralkioh Gzuhqkist 

National Bt$r$au of Standords^ Washington D. C. 


The nature and prevsniion of the ceraal rusts as exem¬ 
plified in the leaf' rust of wheaU (Armales Crpptoga- 
mid et Phyiopathototficif Vol IV. Frans Verdoom, Ed.) 
K. Starr Chester. Waltham, Mass.; Chronica Botanica; New 
York: Stechert-Hafner, 1946. Pp. xvi + 269. (Illustrated.) 
$5.00. I 

This book represents the first attempt to bring together 
and summarize in English the literature on tbe rusts of cereal 
crops in general and the leaf rust of wheat in particular. Hie 
author not only presents complete published information on 
various phases under discusrion, but also makes a commend¬ 
able effort to analyze, interpret, and coordinate matiei of In¬ 
formation, some of which is in tnlmeogrkphed form nr In 
reports and similar material seldom cited. Those interested In 
rust research will be particularly grateful for rise cgRxJlent 
summary of the Russian rust literature which, due to the 
language difficulties and appearance in obscure journals, often 
Is not accessible and therefore is not well known in the Western 
Hiemiqihefe. 

The book is primarily a treatise on the leaf rust of wheat, 
although.the other cereal rusts sometimes are discussed as 
illustrations of similar phenomena in leaf rust. In 15 chapters 
the history, origin, distributkm, host range, effect on host 
f^t and yields, symptomatology, etiotogy, physiolojdc 
^>ecia)izatiau, survival and development, disseminatigst, epi- 
phytology, and control of leaf rust are cUscussad at length. 
Investigatoini wiU find the chapters on physkdoi^ speciaU* 
zation and control by rust resistance pardcularly interesUag. 
The author*s suggestUm that the number of differential host 
varieties be reduced, thereby reducing the number of physio¬ 
logic races by grouping similar races, presents a concept often 
discussed by uredinologists but seldom mentioned in literature. 
This suggestion wiU be favored by some inveitigStors and 
condemned by others. 

- A list of 423 articles on rust appears at the end, and epedal 
ptilae is due for an excdlent job of summarising and hrbgifig 
rust literature up to date in a sini^ publioatlon readily wo 
cessftde to students and bvestigatort. 

C. 0. JdimgiOH 

Kansas State CoUep, Manhattan 




Operational Analysis in Relation to Administration of 
Government-sponsored Research 

John R. Loofbourow 

Massacbusefts Institute of Technology, Cambridge 


A ccording to the bush report (j), 

government ex})enditure for scientific research 
increa5cd from approximately $50,000,000 in 
10^8 to $720,000,000 in 1944. An appreciable projjottion 
i>f this increase was achie\'ed by contracts with academic 
institutions through such agencies as the OSRD and the 
Engineer Corps, U. S. Army (Manhattan Engineering 
District). Since tht; war, govern me nt-s[)onsored research 
in academic institutions has l>een continued at an unprec 
edented rate, as compared with prewar practice, through 
the Army, the Navy, and the Atomic Energy Commis¬ 
sion, and there is a [)os3ibility of further supjxirt through 
IX National Science Foundation. 

This trend has had its impact both on acadetnic insti¬ 
tutions and on government agencies. 'I'he (ormvv have had 
to learn that scientific research sup^xirted by government 
funds often involves considerably greater formality and 
detail in accounting, pro|>crly control, and other adminis 
trative proa^durcs than is cliaractcTistic of research su[) 
ported, for example, by foundations. The latter have had 
to learn that restraint must he used in afiplying stand¬ 
ard government practices to administration of research 
contracts, if the individual re.search scientist is to be per¬ 
mitted sufficient freedom to do effective creative work. 

Although much progress has been made in evolving sat 
isfactory relationships between government agencies aixl 
academic institutions for the sponsorship of research, the 
attempt to moke adjustments that wdll enable such or¬ 
ganizations to work together smoothly has r<?suJted in 
certain difficulties. These appear to be due, in large ijart, 
to lack of understanding of the real problems involved. 

Wc shall a)nBi<]er here some of these difficulties in the 
light of a method which may be used to discover and 
clkrify the nature of the problems involved. 1’hc method 
may be called “oi)erational analysis”--the examination 
of the relationships of abstract concepts, pritfciples, or 
policies to operations, manipulations, or acts. Through 
this process, “operational definitions” are derived, and 
the abstract concepts, principles, or policies acquire 
‘"operational meaning.” The latter is frequently different 
from the connotation which has been assumed by those 
concerned with administration of the policy or procedure. 
When this is made clear, difficulties can usually be re¬ 
solved with comfKirative case. 

My own inclination to use this method for solving ad¬ 
ministrative problems related to wartime research con¬ 
tracts was the result of training in physics. Physicists 
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are familiar with the operational definition of simulta¬ 
neity as the basis of Einstein’s special theory of relativity, 
and with the general method of developing operational 
definitions of concepts in physics, as discussed so ably by 
Bridgman (2), among others. The method is not confined 
to physics, however. I’he relating of abstract verbal or 
written language symbols to concrete acts or things has 
been devclofx'd l>y Korzybski and others (5) as “semantic 
anal3T5is,” and the investigation of the operational mean¬ 
ing of administrative and executive proces-ses has been 
discussed by Barnard (/). 

To illustrate the application of oijerational analysis, 
it will be instructive to consider some examples jp^olvfng 
determination of the operational meaning of such expres¬ 
sions as “protecting the Go\'ernmeiit*s interest” and 
“pajHrr work.” Govemment representatives frcqt^ntly 
state that certain jKijides and procedures arc necessary as 
a means of “protecting the Government’s interest.” 
Representatives of academic institutions may argue that 
the same jxjlicics and procedures merely increase “[>aper 
work” or “red tape.”^ 

Such phrases have affective or emotional connotations- 
A loyal government representative might resent any im¬ 
plication that he is not trying to “protect the Govern- 
ment’s interest.” A self-respecting contractor’s repre¬ 
sentative might, likewise, resent any implication that he 
is not trying to prevent increase of noncssential “paper 
work.” Discussions involving abstract phrases having 
affective connotations are apt to eml in illogical disagree¬ 
ments, unreasoned conclusions, and f>urposeIess actions, 
unless both jxirtjes make a real effort to relate these 
phrases to the actual operations involved in the particu¬ 
lar situation under discussion (4, S). 

As a specific case, let us consider a contract for wartime 
research between X agency and A university. In order to 
“protect the Government’s interest,” Smith of X agency 
requests Jones of A university to mark outgoing ship¬ 
ments to Army bases in accordance with formal Army 
shipping instructions. Jones ignores the request on the 
grounds that it represents more “paper work” and “red 
tape.” Imix>rtant gear is shipped prior to the receipt of 
formal instructions, marked in accordance with informa¬ 
tion informally available to Jones. The gear remains at 
dockside for want of instructions intelligible to the load- 

» According to th<i Century dicti^ry, **nd U aii ejcpreasion de¬ 
rived the once nivtomary use of tape dyed red or crimaoD for tying 
of pftpen u»<fd in tiublic or private business. 


113 



img crews until, after long cMay, the shipment is traced 
and appropriate information forwarded. In this case, cer^ 
tain **paper work” was essential for effective handling. 
This would have been dear to Jones, as well as to Smith, 
had they both investigated the operations involved in 
handling shipments instead of concluding their discus¬ 
sion in the realm of abstract terms. 

As a second case, consider a peacetime research 
contract between Y agency and B university. Green of 
Y agency insists to Brown of B university that records be 
kept of the location and di5fK)sition of all proi^crty items 
valued at more than $10, No agreement can be reached 
while the discussion remains in the realm of “protecting 
the government’s interest” and “paper work.” Study of 
the agency operation reveals that Green has been in¬ 
structed to apply certain property-manual rules to etjn- 
tracts under his jurisdiction, Stud}'^ of the university 
oi%ration reveals that the work involves design and fab¬ 
rication of elaborate equipment into which hundreds of 
items are incorporated, often after considerable modifica¬ 
tion. Tile facts developeti sliow that the operations re¬ 
quested would involve diversion of scientists and engi¬ 
neers from research to record keeping, that the i>ossibility 
of identifying many of the items in the end product would 
be questionable in any event, and that there is no clear 
use to which elaborate records of the kind requested could 
be put. In this case, it apixjared that the operations re¬ 
quested would not protect the Government’s interest but 
would be detrimental to it. The remedy was to modify 
the requirements so that the actual operations involved 
were reasonable, woulrl serve a useful purpose, and were 
mutually agreeable to the parties concerned. 

These two examples, one applying and one not apply¬ 
ing operational analysis, are based on actual situations. 

Operational analysis often reveals that common proce¬ 
dures fail to acu>mplish the purfiose implied by the ab¬ 
stract principle or policy which gives rise to them. In some 
instances, the reverse of the implied purpose is accom¬ 
plished, as shown by the operations involved in obtaining 
reimbursement from the Government for exj>enditures 
under certain cost-reimbursement research contracts. 

Such contracts are customarily written on a Jio profit- 
no loss basis. 'I'he university is not expected to be out-of- 
j)Ockct f<»r any ex}x.‘nse other than those resulting from 
fraud on the j>art of one of its principal officers. As expend¬ 
itures occur, the university submits vouchers to the 
Government, together with various “supfKirting papers.” 
To “j)rolt'Ct the Ciovernment’s interest,” the vouchers 
must be certified as to correctness and propriety by a 
government technical representative and a government 
fiscal representative. If, however, one of these officers 
fails to certify^ and the voucher is disallowed, the univer¬ 
sity can collect payment by charging the expenditure to 
a sjwial account which covers various indirect charges, 
such as “overhead” and other items not reimbursable 
under the usual vouchering procedure. 


^ A typical netks of reimbursement procediuref for no 
loss research contract is Olustmted as follows: 

(1) Z uni varsity pr^res and submits voucher for pmchkse 
of pfU-making machine. 

(2) Government technical repiesenUrive disapproves, sixuse* 
purchase of a pill-making machine does not appear to be 
relevant to the work. 

(3) Z university submits reclaim, with several letters from 
its scientists stating need for such a machine. 

(4) Government technical representative approves and for¬ 
wards voucher to fiscal representative. 

(SLGovernment fiscal representative disapproves, since 
cost m pill-making machine is twice usual market cost. 

(6) University submits reclaim to fiscal representative with 
letter explaining that this is special pilbrnoklng madiine, hence 
the extra cost. 

(7) Fiscal representative disapproves l)ecau8e it is not suffi¬ 
ciently special to warrant extra cost. 

(8) University charges cost of pill-making machine to ac¬ 
count covering “indirect expenditures.” 

(9) Government reimi^urses univer5it\' through aca>unt 
covering “indirect expenditures.” 

These manipulations (carried out, it must be rcnicm- 
l>ered, at government expense) appear to be largely mean¬ 
ingless, since reimbursement in one manner or another is 
the usual end result, regardless of the (^ccisions matle at 
the various stages of the vouchering procedure. It would 
seem that agencies could better “protect the Govern¬ 
ment’s interest” in such contractual relationships by 
reviewing the technical and fiscal performances of each 
contractor periodically, at the site of the contract. Such 
reviews (including ou-the-premises fiscal audits) could 
serve as the ba-sis for adjustments, and /or changes in 
policies or procedures applicable to future operations. 

There appears to be considerable confusion as to the 
operational meaning of “technical administration”—a 
confusion which seems to occur both within academic 
circles and within government agencies administering 
research contracts. One way to make the operational 
meaning of technical administration dear is to examine 
categorical tabulations of research problems rln order of 
decreasing levels of abstraction, as shown below: 

Abiiract , 

Radiant energy 
Effects of radiation 
Biological effects of radiation 
Effects of ultraviolet radiation on cells 
Effects on cells damaged but not kilted 
Effects on damaged, living yeast cells 
Chemical changes in damaged, living yeast cells 
Changes In nucleotide content of damaged cdls 
Analysis for nucleotide nitrogen 
Determination of nndeotide N by Kerr and BHsh procedure 

Cmwreh 

Sudb tabidationg indicate that each stq> upwaxd in tbe 
adrtiinifttrative hierarchy from research wenk^r to group' 



']heBettiY:h diroctor.^ to government technical 
j^eaentative^ etc., should involve decreased concern 
with the concrete problems of research and increased con¬ 
cern with the nwre abstract problems of choice of facili¬ 
ties and of research programs. 

It is evidently fallacious to assume that research can 
be “directed" from “higher levels" by individuals who 
are out of contact with operational details. 5k:ientists 
themselves sometimes avoid facing this issue squarely. 
This may be because it is difficult for scientists to admit 
that the more one becomes an administrator, the less one 
continues to be a research scientist. 

Operational analysis shows that it is generally true of 
all organizations, whether concerned with research or 
with other activities, that each successive step in removal 
from the actual physical operations involves decreased 
knowledge of the details of the ot)cration itself, and in¬ 
creased concern with (1) correlation of activities, (2) 
choice of facilities, (3) choice of persons to carry out ac¬ 
tivities, (4) resolution of broad problems of human rela¬ 
tionships, and (5) inspirational leadership. Thus, it ap- 
jKjars that the problems which can be attacked effectively 
become more and more general at higher and higher or¬ 
ganizational levels. This implies, first, that the detailed 
development of policies and procedures should be initi¬ 
ated at the operational level and, second, that authority 
and responsibility should be delegated from higher to 
lower levels to the greatest extent possible without loss of 
over-all correlation. 




At the riak of oversimplification, it is possible to indicate 
the functions applicable to various organizational levels 
by a diagram such as that shown in Fig, 1. According to 
such an analysis, the function of inspirational leadership 
is most important at the highest organizational levels; 
that of coordination, at intermediate levels; and that of 
operations directly related to the achievement of group 
goals, at the lowest organizational levels. 

An investigation of the operational meaning of inspira¬ 
tional leadership impress^ one with its abstract and 
symbolic character. A Itsader at a high organizational level 
is generally provided with a large salary and a luxurious 
office, is jiiveh epecial rights and privileges, and is in- 
riuded in C|feremdnies in whidi the organization or the ex¬ 
ternal world joins with him in rites by which he is made to 


symbolize the activities and achievements of the orgam- 
zalfam as a whole. The leader, in turn, accepts certain 
obligations and restrictions. In arranging his life to con¬ 
form with his symbolic functions, he may sacrifice con¬ 
siderable individual freedom. 

This symbolic nature of the leader has been studied in 
the case of primitive tribes by L6vi-Strausfl (tf) and 
others. It does not appear to have considered with 
particular reference to scientific Icackrship. As a conse¬ 
quence, scientists in high administrative posts are ofteji 
regarded as responsible personally for “discoveri^" and 
"advances” achieved within their organizations. The 
symlwlic nature of public or organizational acclaim of 
leadership is forgotten. The individual is identified with 
acts which he did not and could not perform, rather than 
being considered as the symbol of acts carried out by 
other indrviduals within his organization. In my opinion, 
the fallacy that scientific research can be “directed" from 
above aristas from this failure to understand clearly that 
the function of a scientific leader is largely that of acting 
as an inspirational symbol of the group. 

Some writers assume that leadership exerts negligible 
influence on those concerned with actual physical opera¬ 
tions. Such, for example, is the view expressed by Tolstoy 
in War awd peace. From the operational examination of 
leadership, it seems that this is not the case. Positive in¬ 
fluence seems to be exerted by leaders, but it appears to 
be limited largely to the conditioning of workers to the 
acceptance of group goals. In the paf)er referred to above, 
Lfivi-Strauss makes it clear that, in the primitive society 
of which he is speaking, the leaders arc already recognized 
as such by the group before they become so fomtally, as 
the chosen heads of small l>ajuJs. Thus Strauss states: 
“The word Uilikattde, the native word for chief, seems to 
mean ‘one who unites,’ or ^onc who joins together.’ This 
etymology suggests... that the leader ap])ears as the 
cause of the group’s willingness to aggregate, rather than 
as a need for central authority felt by a group already 
constituted." 

Thus, it seems that the Tolstoyan hyp<)thesis that the 
leader has no real influence on the group is fallacious. 
The leader is the group’s symbolic representation of unity 
of purpose, and, as such, may exert influences (by engag¬ 
ing in ceremonies, i3.suing edicts, presenting si>ceches, 
etc.) whidi condition the members of the group to gn 
acceptance of group goals. This is the reason for the dif¬ 
ferences that appear between a “weak leader" and a 
“strong leader"—a differentiation which would seem im¬ 
possible according to Tolstoy’s theory and which is yet 
apparent in reality. 

What docs operational analysis reveal about contrac¬ 
tual relationships? Examination of the manner in which 
contracts arc negotiated indicates that a contract is a 
written record of an agreement readied between varioMs 
parties as to how they intend to enter into, and tp c^ry 
Oiit, a cooptrrative endeavor. This is consistent with the 









legal interpretation of die meaning of contracts^ with 
the further stipulation that a formal contract involves a 
legal obligation to carry out the agreement. 

Operational analysis of the contractual relationships 
between complex organixations^ such as government 
agendes, universitieSi and subcontractors, indicates that 
the parties to the original agreement are not necessarily 
in a position to foresee the problems which will be raised 
by the agreement at all operational levds within their 
several organizations. This is illustrated in Fig. 2, where 


GOVCRNMCNT CONTRACTOR SUBCONTRACTOR 
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the formal contractual relationships are indicated by 
dashed lines and some of tlie additional informal working 
relationships by dotted lines. Thus, operational analysis 
suggests that contracts should not be regarded as fixed 
and inflexible if the most harmonious coofierative working 
relationships between organizations arc desired. Instead, 
they should be regarded as modifiable by mutual agree¬ 
ment in so far as unforeseen or changing conditions 
api>ear to make such action advisable. 

Finally, ofjerational analysis reveals certain interesting 
aspects of the meaning of judgments. Many administra¬ 
tive judgments require decisions concerning approval or 
disapproval of certain acts. Consider an instance in which 
a university contractor is required to obtain prior 
approval from a government representative before pur¬ 
chasing equipment or supplies excee^ling a specified ilol- 
lar value. The government representative can either ap¬ 
prove or disapprove eadi case. This may lead him 
to attempt to apply to his decisions the law of the ex¬ 
cluded middle, a "two-valued orientation” in which every 
tase is considered to be cither a, (suitable for approval) 
or not-aj (not suitable for approval). Operational analysis 
of the cases w^ill reveal, how^ever, that they extend 
through a more or less continuous range from those wliich 
should clearly be disapproved (being, perha}>s, errors, or 
being totally unrelated to the contract work) to those 
which should clearly be approved (being, {wrhaps, essen¬ 
tial and urgently needed). 

Thus, examination of the operational nature of the 
judgments involved indicates (a) that the extreme cases 
can bp disposed of quickly, leaving more time for con^ 
sideratioji of the difficult middle range, and (b) that 
judgmenta with regard to the middle range involve so 
many factors that differences of opinion are normally to 
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be expected. The second point is important* Hesitancy 
and fear in making decisions often stems from failure to 
realize that the use of categories in forming judgments is 
an arbitrary procedure, adopted for the sake of simplicity 
and convcJiience, and that the two-category, excluded-' 
middle analysis is particularly arbitrary. Administrators 
who do not realize this fact are apt to worry and fret 
because they find so majiy cases which are not dearly 
either a or ne/-a. 

If one o|>erates witli a system of symbols entirely re¬ 
moved from any relation to reality, it is possible to set 
up s^^tenift of operation which are strictly categorical, as 
in mathematics. The beauty of such abstract, completely 
symbolic operations is appealing. Clear rules can be set 
up for the operations. The correctness of any manipula- 
tion may be determined with certainty. As soon as sym¬ 
bolic of)eratiotis arc related to physical operations, how¬ 
ever, the principle of uncertainty liegins to apply. 

It appears that much difficulty in administration arises 
from the endeavor to make the operations of judgment 
neat and free from uncertainty. This is accomplished by 
translating physical things into orx^rational symbols— 
check marks on bits of paf>cr, grades, numbers after dol¬ 
lar signs, etc. The operations of judgment are then car¬ 
ried out with the symbols, with little^or no attempt to 
determine the of)erationaJ meaning of the symbols in rela¬ 
tion to the physical world. 

This tendency appears to be especially marked in large 
organizations, of which the Ciovcrnment is an example. 
Extensive use is made of forms and symbols and of elab¬ 
orate rulw and procedures for operating with .such forms 
and symbols. When it is realized that judgments based 
upon these formal operations may be inadequate, the 
tendency is to "back up” judgments with additional 
symbolic representations—memoranda, endorsements, 
statistical information, more elaborate forms and pro¬ 
cedures, etc. Thus, the tendency is for symbolic opera¬ 
tions to lead to additional symbolic operations. In ex¬ 
treme cases, administrative leaders may work in what 
amounts to a dream world of symbolism, almost com¬ 
pletely out of touch wdth reality.® Tlie obvious remedy is 
direct contact with reality. To accomplish this it is par¬ 
ticularly essential in large organizations to delegate broad 
responsibilities ami authorities to those who are proxi¬ 
mate to the actual physical operations. 

An attempt has been made above to show the efficacy 
of operational analysis as a procedure, rather than to 
draw specific conclusions, which, as implied by the discus¬ 
sion of judgments, must necessarily be relative to particu “ 
lar cases. There are, however, two general factors in 
administrative operations which the analysis of the pre¬ 
ceding cases illustrates. One is the tendency for the exten- 

* OpeTBtiopa of ihU type ue not unknown in ncadntnic chcttti. Tkiu, I 
nm told thnt a enmnilttee. mnde up pnrtty of acientlst^, recrotly nwnrdod « 
BchnUnhip to A inite«d of to fi 8olt?ly cm the luiBii of resiMctivo cumulntlvo 
•yenft anfcdoi orf AM and 4.«0. 

SCIBNCB, August % t0i7 







sivc use of symbolic TCpTcscntations and abstract cate¬ 
gorizations to insulate administrators from contact with 
reality. This factor can be decreased in importance by 
constantly emphasizing the abstract nature of symbols 
and by stressing the importance of relating symbols to 
physical operations or things. The second is the tendency 
to misunderstand the relationship of the leader to the 
group and to expect operations to be ‘‘directed’* from the 
top because of this misunderstanding. This factor can be 
minimized by achieving a clear understanding of the 
Operational meaning of leadership, whereby the functions 
of leaders are seen to become increasingly abstract in 


progression from the operational level, through the cc- 
onlihation level, up to the inspirational level. 
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Clinical Experience With Hemoglobin-Saline 
Solutions 

William R. Amberson 
University of Maryland Medical School 

In collaboration with C. Martin Rho<lc anti Mrs. Joye J. 
Jennings, a method has K'en devised for the preparation of 
hemoglobin-saline solutions suitable for intravenous injections 
in clinical cases. Injections have iieen made into 14 patients, 
7 of whom have received more than one. 

In the multiply-injected group there were five cases oi 
secondary anemia due to hemorrhage or iafeclion. Of these, 
three |)atients showed definite improvement after treatment, 
exhibiting rcticulocytosis and an increase of blood hemoglobin 
and hematocrit values. In a fourth patient the effect of the 
injections could not be evaluated, since hemorrhage continued. 
In none of these four castes did oliguria develop. In a filth 
patient the secondary anemia developed from a severe hemor¬ 
rhage post partum, which led to a state of shock. Administra¬ 
tion of hemoglobin-saline (2,300 cc. in five injections) restored 
blood pressure to normal. The patient appeared to be re¬ 
covering, but developed oliguria and died on the nintli day. 
In one case of lymphatic leukemia and one of agnogcnic 
myeloid metaplasia po improvement was observed after 
repeated injections. Urine flow remained normal. 

In the singly-injected group no beneficial effects were ob¬ 
served. One patient showed oliguria, with recovery. Another 
patient died two hours after injection, without pyrogenic 
reaction or other clinical signs. 

Althouj^ definite oliguria was observed in only two cases 
in Ujc series, Indications of renal impairment (by NPN or 
clearance value.«i) were observed in three other cases, two of 
the multiply-injected group and one of the singly-injected 
group, la the last-mentkmetl patient, after injection of 200 
cc. of hemoglobin-saline, boUi glomerular fUtratjon rate, as 
measured by mannitol clearance, and renal plasma flow and 
Tm, as measured by PAH clearance, were reduced to about 
one?third of the onginal values* with later recovery to normal. 
Liver function tests rematned normal in the three cases tested. 


In most cases the solutions exert a pressor effect which 
endures for several hours. The rise in blood pressure is accom¬ 
panied l^y bradycardia. 

In some cases injecUons up to a volume of 500 cc. (** SO-fiO 
grams hemoglobin) have given no rise in temperature or other 
reactions. In other cases usually mild, but occaaionally severe, 
pyrogenic reactions, compllcatcfl by other reactions, have 
been observed. 

No evidence of anaphylactic reactions caused by hemo ¬ 
globin was observed in any case. 

The solutions do not agglutinate cells of the four main 
blood groups. 

Methemoglobin docs not accumulate in the plasma, even 
after large injections of these solutions. 

In 6 patients the average amount of hemoglobra which 
appeared in the urine was 18 per cent of tliat injected. 

New EflFects in Superconductivity 

Donald H. Andrews 
The Johns Hopkins University 

With the aid of a grant from the American Philosophical 
Society, an investigation was undertaken in 1938 to survey 
the possibilities of using superconducting metals as electrical 
thermometers for measuring very small amounts of thermal 
energy. During the recent war a need arose for fast-acting 
devices for measuring small pulses of infrared radiation, and 
it was found that bolometers capable of measuring as little 
as 10^ ergs in 10^ seconds could be made of superconducting 
alloys. This corresponded to temperature changes of the order 
of 10"’ degrees. It appeared that the infrared was absorbed 
directly in the superconductor with a coefficient of about 60 
per cent, contrary to the expectation that a superconductor 
might be a perfect reflector. 

The sensitivity of such bolometers was limited by the in¬ 
herent thermal fluctuations in the superconductor. By ob- 
B^ing the fluctuations in strips of columbium nitride^ it was 
found that just above the supercouductiivg ttnosition tike 
random fluctualJon had a peok-to-pcak average of 0*01 nv 

n7 






wheb a cun^ent of 1 Ma. was i)aasin(|f through the itietoi. Vt^hen 
the temperature was lowered into the sufverconducting transi¬ 
tion aonc, the random fluctuation, or “noise/* increased in 
ampUtude about threefold. Studies with ctirrents ranging up 
to 5 Ma. ^wed that noise increased roughly proportionately 
to the current. Observatiojis with zero current showed that the 
noise in the normal state still increased by a factor of several 
fold when tlie metal passed through the transition, decreasing 
again wheh the metal was completely superconducting, The 
noise levci is thus an indication of the state of the metallic 
electrons even when zero current is passing. 

^Exploring the phenomenon further with the aid of a loufl- 
speaker, it was found that the character of the noise as jjer- 
ceived by the car changed sharply in the transition, so that 
one could tbu$ distinguish the passage of the metallic electrons 
from one state to another. While carrying on these experi¬ 
ments it was discovered that, in certain narrow regions of 
temperature, the voices from local commercial broadcast 
programs were heard on the loud-speaker To explore this 
effect further, radio-fref|uency signals w'crc generated in the 
klxjratory in the range of 0.1-50 Me. In several frequenev’ 
bands in this range the rece|3tion was of a much higher intens¬ 
ity than in other ranges. Holding frequency constant and 
varying temperature, one finds again a scries of “temperature” 
liands in which detection takes place, starting in the middle 
of the superconducting tran^tion and extending considerably 
IkjIow it. The number of bands increases with increasing cur¬ 
rent. The position of the first band on the temperature scale 
appears to be independent of radio frequency over the range 
of study. The height of the first band goes through a continu 
ous increase from zero current to 0,4 Ma., passing to a maxi¬ 
mum and then decreasing. 

Since the bands which appear with heavier current are found 
in n region removed over half a degree from the transition, 
there seems to l>e evidence for shan)ly temperature-sensitive 
phenomena of a new kind associated with superconductivity 
in ranges where hitherto only temperalurc-insensitive phe¬ 
nomena have been observed. 

Biochemical Mechanism of Cellular Oxidation 

Eric G. Ball 

Harvard University Medical School 

l^he human body at rest uses about the same amount of 
energy as a 100-watt electric light bulb. Like the bulb, the 
|>ody obtains this energy Ijy a process which mvoivcs the flow* 
of an electric current. In the living cell, electrons flow from 
the foodstuffs we ingest to oxygen, thus reducing the oxygen 
to fonn water. The “filament” of the cell over which these 
electrons flow is not of uniform composition as U is in a ii|^t 
bulb. The electrons in the ceil are passed along over a chain of 
compounds composed of iron-containing proteins, the cyto¬ 
chromes, and vitamin-containing units named coenzymes. 
The over-all process involves a potential change of a1>out LI 7v 
and a total flow of current in all the body cells which amounts 
to about 76 amp. The process occurs, how^ever, in a stepwise 
fashion which involves five or six successive transfers of elec¬ 
trons between the various components comprising the cellular 
^‘filament” or oxidative chain. Each pair of components may 
thus be looked upon os forming a battery, the pairs being con¬ 
nected in series. A drop In voltage occurs with the interaction 


of each pair in this series; its magnitude may be estimated 
from our knowledge of the oaddation-reductioii potentikts 
of each of the systems involved. How the energy released at 
each of these interactions is utilized by the cell is not exactly 
known. A good ^wrtion of it, however, seems to be converted ' 
into high-energy phosphate bonds which, in turn, dimtly 
supply the driving force for many of the various physiological 
processes which constitute life. 

The Nurnberg Trial 

The Honorable Francis Biddle 
Foftner Attorney General of the United Sutes 

The NUmberg trial was a military proceeding, and there¬ 
fore representatives of the victorious pf)wcrs only sat on the 
Tribunal. The defendants could have been given “political” 
treatment (punishment without trial), but this would have 
imitated the Nazi methods for which they were being called 
to account. 

The principles of both the Charter, to wliich 23 nations 
adhered, and the Judgment were approved by the General 
Assembly of the United Nations, which has begun, very ten¬ 
tatively, the formulation of an International Criminal Code 
based on these principles. 

The doctrine of nuUnm crimm sina Uge is not a limitation 
of sovereignty, but a general principle of justice. The question 
was therefore not whether it was lawful, butt whether it was 
just, to try Gocring and his associates on the charge of launch^ 
ing aggressive war. That aggressive war was considered a 
crime before the Pact of Paris was adopted was generally 
recognized. International law is not the product of an inter¬ 
national legislature but gradually develops in the customs of 
states. 

Another imix)rtaiit principle of international law recognized 
by the Judgment was its application to individuals who could 
not shield themselves by the doctrine of state sovereignty 
when the state had moved outside its competence. 

The Tribunal narrowed the broad theory of conspiracy to 
wage aggressive war advanced by the Prosecution and found 
only H defendants guilty on this count. The Judgment ap¬ 
proached with great caution the Prosecution’s request that the 
Tribunal declare ciimtnal certain named organizations and. 
as to those three which it did declare to be criminal, included 
in the definition of mesrobership only persons who joined volun¬ 
tarily and knew of tlie criminal purpose. 

The Soviet dissent was not based on a disagreement as to 
any general principle adopted by the majority, but simply cm 
a different interpretation of the facts with respect to the three 
acquittals, and the three organizations not declared to be 
guilty. 

The Wen CoMt Corridor: A Chapter in die 
Northward Expaiiaioa of Mexico 

limlMn S. Bolton 

Sather Pttdntot Bmwinu of Himotr 
* UahMtitjr of Caltforida 

Ever since the Spanidi conquest in tte lAth Osntu^a vase 
urea In iiorBnro Mexico opm for colonication has bew a spar 
to tiic initiative of piwpie from tbe more crowded reihiis Cer- 
tshsir settfh. Turner'Wrote a biiliisnt monoftaid, on ths da* 




nificancc of the frontier in the development of M)ciety in Eng- 
liftli North America. U would be intercating to consider to 
what extent his thesis is applicable to the history of Mexico. 

llie place in which European and native have had longest 
and most vital contacts is in the central and southern area, 
where the native peoples had achieved a high civilization. 
Here, after the conquest, the first new Spain and first new 
Mexico, with vital elements from cacli of the parent stocks, 
w^erc formed. Here Spanish Jaw and native custom first 
operated side by side on the same terrain. 

Meanwhile, a new chapter in Mexican history was begun. 
The area of Spanish settlement w'as extended northward into 
regions occupictl by natives representing a relatively primitive 
society-peoples whom the Spaniards called Chichimecos. 
Here tlie historical process after the conquest was fundamen¬ 
tally different from that further south. 

Beginning north of Vera Cruz on the Gulf of Mexico, the 
line between these two cultures ran generally westward, 
passing north of Mexico City and Guadalajara, to Tepic, and 
thence north to Culicin. South of this line lived the sedcntaiys 
and north of it the nonsedentary, peoples. 

Spanish colonization north of the line proceeded in three 
columns, determined by two great mountain chains, the Sierra 
Mad re Oriental and the Sierra Madrc Occidental, natural 
barriers which divide the northern expanse into distinct 
geographical provinces, the East Coast Corridor, the Central 
Plateau, and llic West Coast Corridor. The Sierra Mailrc 
Occidental, so rugged that for nearly 1,000 miles north of 
Tepic it has seldom or never yet been crossed by a wdiccl 
track, spectacularly isolates tlie West Coast Corridor. Never¬ 
theless, the salient lias had great significance. 

The Diffusion and Influence of Locke's Essay 
Cmceming Human Understanding in France 
Before Voltaire’s Lettres Phihsophiques 

Gabriel Bonno 
University of California 

Contrary to Voltaire's claim, liis Leitres pkUosophiques 
(1734) did not initiate in France the diffusion and influence of 
Locke's Essay concerning human understanding. 

Before 1700 this diffusion begins with articles in the French 
periodicals published in Holland: a long outline of the Essay^ 
two years before its publication, in Leclerc’s B^Hothique 
universelle; reviews of the first four English editions of the 
book; and references to the discussion of the Essay in England, 
particularly to the controversy between Locke and Stilling- 
fleet In 1700 Costa's French translation of the F^say quickens 
the diffusion of Locke’s thought on the Continent. In the 
following years attention is drawn to the Essay by various 
publications: French translations of Locke's Posthumous 
works and of Wynne’s Abridgement of the Essay; frequent 
references to Locke in the widely read translation of tlic 
SpeekUor; Dosmaizeaux' Recueil philosophiquct containing 
comments of J.4!lbniz on the first two books of the Essay; and 
k long article on Locke by Niciron in his Mimoires. The in¬ 
terest in the Essay is evidenced by many references of French 
writers: Locke’s rejection of innate ideas is criticized by 
d'Agueeseau and PoUgnac, but approved by Bayle, Fr^ret, 
Boukinvilliers, Wvesque de Burlgny; Locke’s statements on 
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thinking matter are questioned by Baylc and by the Jesuit 
editors of the AfSmoires de Trhoux. 

The influence of the Essay is particularly significant in the 
case of three French writers: Du Bos, in his Reflexions critiques 
(1719), applies the empirical and sensualistic method of 
Locke to the field of aesthetics; in his TkSorie des sentiments 
agrtables (1729), Levesque de Pouilly develops the element of 
htKlonism implied in Locke's analysis of pleasure; in his TraiiS 
des premises veritts (1724), Huffier mitigates the rationalistic 
tendencies of Locke in religious matters, but closely follows 
him in the matter of inneism and in the analysis of simple or 
complex ideas. ^ 

Do Judges Make or Discover Law? 

Zechariah Chaffee, Jr, 

Harvard University 

Two English judges started this controversy in 1345: 
is the will of the JusliccK." “No, law is that which is right.” 
Blackstone says a judge must not “pronounce a new law, but 
... cx[>ound the old one.” Holmes ridicules Blackstone. “The 
comnum law is not a brooding omnipresence in the sky, l)Ut 
the articulate voice of some sovereign. ...” 

1'he controversy over whether judges make case-law as 
legislators make statutes affects at least five practical ques¬ 
tions: (1) Is a transaction which is valid or lawful by a pre¬ 
vious decisirni rendered otherwise by a subsequent decision 
overruling the first decision? (2) C.'ongress orders a Fed¬ 
eral judge to decide a case between citizens of different states, 
involving no Federal issue, acajrding to “the laws” of the 
stale. May he disregard a stale court decision stjuarcly in 
point anti find what would be a better nation-w'ido rule in 
precedents elsewhere? (3) Isa stale decision holding criminal 
an act w'hich was not criminal by cases before its commission 
an “cx post facto law”? (4) If, in an action on a contract, a 
state court grants a defense unrecognized by the state’s 
case-law before the contract was made, is this decision a 
“Jaw impairing the Obligation of Contracts”? (5) Is a state 
decision enunciating an arbitrary unreasonable rule of sub¬ 
stantive law a deprivation of life, liberty, or property by the 
state, violating the 14th Amendment? 

Detailed examination of cases in these five situations shows 
some supporting Blackstone’s theory of what judges do and 
some Holmes’s. Reasons of practical policy might justify 
the results apart from choice of either theory. 

Probably courts will never adopt cither theory whole¬ 
heartedly. Holmes’s “sovereign” is unreal like Blackstone’s 
impersonal common law. Yet each theory contains some 
truth which cannot be rejectetl. A possible compromise is: 
Judges make law out of what they discover. I.aw is the will 
of the Justices trying to do that which ia right. 

The Place of Science in the Program of 
UNESCO 

Arthur H. Compton 
Chancellor, Washington University 

The first important activities of UNESCO must neces¬ 
sarily be in fields which are welcomed by all nations. They 
should also lead demonstrably toward a peaceful adjustment 
of world society. These conditions arc most fully realized in 
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science and its applications. UNESCO has accordingly planned 
an active program in science. 

Where two nations have ideological differences that bring 
danger of war, many types of interchange of ideas are unwel¬ 
come or subject to suspicion. This applies in particular to the 
use of radio and the press, to the control of basic education, 
and to religious and pliilosophical thought. No such difficulty 
exists in the field of science. Since, for securing the peace of 
the world, it is precisely between nations with sucli differences 
that it becomes most important to obtain understanding and 
cooperation, scientific education and research l>ccomc leading 
aspects of UNESCO’s tusk. 

Us science program includes; (a) rehabilitation of science 
education in devastated countries; (li) international exchange 
and conferences of scientists and technologists; and (c) pro¬ 
motion of research programs of international concern. 

The rehabilitation of scientific activities will be undertaken 
by surveying the actual needs and by stimulating the creation 
of agencies to collect and distribute needed ei^uipjnent and 
Iiooks. Also, enabling scientists to go for a limited period from 
exhausted countries to those where scientific study is active 
will serve to keep alive the scientific tliought of these countries 
W'^hile their own institutions are being re-established. 

Typical of the active rcsearcli that will be sponsored by 
UNESCO is that of the effects of various types of prolonged 
malnutrition on the large populations of India and China. A 
related program is the study of the conditions for satisfactory 
living in the c<iuatorial forest zone. As a concrete beginning, 
UNESCO will c<K)itlinate the researches by specialists from 
many nations on the resources and conditions of life. 

Medical Treasures in the Library of the 
American Philosophical Society 

George W. Corner 

Carnegie Institution of Washington, Baltimore 

Medicine lias always been considered by the Amcriciui 
Philosophical Society to be one of the culturabscicntific 
branches of learning worthy of its attention. When the Society 
was founded in the 18th Century, men of general learning 
included medicine among their interests. Franklin, for ex¬ 
ample, had a number of medical volumes in bis personal li¬ 
brary. At the same time biology, xoology, and chemistry were 
professionally cultivated largely by the physicians. Not only 
were leading doctors elected to the Society, but many famous 
British and European physicians were honorary members. 
These men often contributed their works. The early librarians, 
Vaughan and Ord, purchased medical books. In later years 
there have always been medical members, and the presidential 
chair has several times been filled by physicians. The Society’s 
library reflects this tradition, and, thus, although its medical 
books by no means form a systematic collection, thejr include 
many distinguished itenis, including rare American pamphlets 
by John Tennant (1740) and Benjamin Waterhouse (IfKK)); 
works donated by eminent fordgn members, including Jen- 
ncr, Erasmus, Darwin, Lettsom, and Franklin’s young friend, 
William Hewaon; the F^inburgh dissertation of John Morgan, 
founder of the Medical School of the University of Pennsyl¬ 
vania; medical w'orks of the early republic, such as those by 
Matthew Carey on the yellow fever of 1793 and by Currie on 
the climates of the U. S,; l)ooks by Benjamin Kush, and the 
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Anatomy of Caspar Wistar; and sudi medical dawics as 
Johnson’s translation of Park’s works (1678); tht anatomical 
plates of Euatachma (2nd ed., 1744) with the autograph 
of Abriiham Chovet^ Philadelphia’s first anatomist; Withering 
on Foxglove (1785); and Cruikshank on the lymphatic ves¬ 
sels (1786). 

The American Idea of Progress: 1750-1800 

Rutherford £• Deimage 
St. Lawrence University 

The idea of progress was Americanized during the latter 
part o^the colonial period and became more popular and more 
widely disseminated between 1750 and 1800. The American 
idea of progress had a relation to the Christian dream of the 
millennium (Samuel Sewall), to the increasing secularization 
of thought (Nathaniel Ames), to a genetic philosophy of his¬ 
tory (William Douglass), to the development of science 
(American Philosophical Society), and to the rationale colo¬ 
nization. That Georgia is ’'callable of great improvements” 
Was a main argument used by the trustees of that colony in 
1733. 

Leading thinkers of -the American Revolution and early 
republic—Benjamin Franklin, Thomas Jefferson, George 
Washington, Tom Paine, and others—entertained great faith 
in the political progress of the United States. Optimistic affir¬ 
mation, a firm belief in the new nation’s j^tentiaJities of de¬ 
velopment, provided a dynamic to motivate American civiliza¬ 
tion from the lime of its inception. 

Richard Henry Lee of Virginia, John Rodgers of New York, 
John Witherspoon of New Jersey, Janies Wilson of Pennsyl¬ 
vania, David Ramsay of South Carolina, Samuel E. McCorklo 
of North Carolina, Joel Barlow of Connecticut, and John 
l^athrop and Francis Blake of Massachusetts are repre¬ 
sentative writers cited to illustrate the pervasiveness of the 
idea of progress (especially political progress) in the United 
States before 1800. The American awareness of the idea of 
degeneration and of the cyclical theory of history is also 
mentioned briefly. 

Contributions of Physiology to Problems of 
Industry 

DaWd B. Dill 
Harvard University 

Industry has profited greatly from physiological research 
in the past, and yet the possibilities of applying this science 
to industrial problems are not yet fully appreciated. The fail¬ 
ure of labor and management to make full use of physiology 
depends in i>art on the methods of teaching this science. It 
is gcncrsJly regarded as a hand maiden of medicine, thought 
and research being concerned largely with the physiology of 
the diseased man rather tlian with that of man in his every¬ 
day life. Hence, it is natural for medical men in industry to 
devote much of thwr energy to care of traumatic injuries, to 
safeguarding the interests of the company in so far as insur¬ 
ance is concerned, and to supervising toxicologists and hy* 
gientsls who are responsible for control of industrial hazards. 

The fields in whl^ physiology, as applied to man at wdrk, 
is making itself felt in recent years are nutrition, energy cx- 
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chimge (as related to fatigue, rest periods, atid hours of work), 
temperature regulation (e.g. the roles of salt and water in re¬ 
ducing heat casualties), and various aspects of the physical 
environment, including particularly illumination, color, noise, 
and vibration. Research in these fields could be applied by 
both labor and management to their mutual satisfaction. 

Research in human physiology deserves the support of 
both industry and Ial>or. In war and in peace the expenditures 
for physiological research in this country have been trifling 
when considered in the light of the gains in the physical fitness 
and productivity of labor. The following questions reejuire 
long-range research for even an approximate solution; 'I'o 
what extent does the health and well-being of workers depend 
on the physical environment? What is the relation between 
physical fitness, the quantity of food eaten, the distribution 
of meals, and the amount of exercise? Are physical standards 
of our population lowered by wearing poorly fitted and de> 
signed shoes, particularly during childhood and youth? Are 
there potential hazards in luxus diets that arc unnecessarily 
rich in vitamins, sugar, <lairy products, or ailorics? 

Benjamin Franklin, The American Philosophical 
Society, and the Russian Academy of Science 

Eufrosina Droichenko-Markoff 

New School for Social Research, New York City 

Very little is known about American-Russian cultural rela¬ 
tions in the 18th Century. Their beginning is linked with the 
name of Benjamin Franklin and the American Fliilosojihical 
Society, 

Franklin’s name was first mentioned in the Russian press 
in 1752, and the **Minule8” of the American Philosophical 
Society mentioned tl)e Russian Academy for Uie first time in 
1771; but the fact that Franklin was in direct contact with 
Russian academicians was ignored until recently, when Dr. 
Dvoichenko-Markoff discovered documents'containing irref¬ 
utable data, bearing witness of the continues! relationship 
between Franklin and several Russian scholars. These docu¬ 
ments establish the probability of Franklin’s contact with the 
Russian academicians, Epinus and Braim—the first scientific 
connection between America and Russia. 

In 1773 and 1^77, respectively, Franklin became personally 
acquainted with two Russian scholars, Baron de Klingstedt 
and Prince D. Gallitain. Baron Kiingstedt became the first 
Russian member of the American Philosophical Society. 

On the basis of letters discovered in the Archives of the 
American Philosophical Society, Dr, Dvoichenko-Markoff 
established the year 1781 as the date of Franklin’s personal 
acquaintance with Princess Dashkaw, president of the Russian 
Academy and the second Russian member elected by the 
American Philosophical Society, in 1789, on Franklin’s 
recommendation; the same year Franklhi was elected as the 
first American member of the Russian Academy, on Princess 
Dasbkaw’a recommendation. 

The impetus given by Franklin and Princess Dashkaw to 
Kuasian-American cultural relations continued to bear fruit 
even after their death, and the American Philosophical Society 
remained in dose and constant contact with Russian scientific 
wicties and with individual representatives of the cultural 
elite Off Russia. 
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Reiriterpretadoo of the Glacial History of Iowa 
Based on Studies in Greenlana 

William H. Hobbs 
University of Michigan 

Glaciers which, in Pleistocene lime, bJankcled northern 
North America left deposits which heretofore have l>een inter¬ 
preted as though the glaciers which laid them dnw'n had been 
enlarged examples of the small Swiss glaciers, Uiose l>cst 
known when tlic theory was first promulgated a century ago. 

Glaciers of continwUal dimensions v\'hich must resemble the 
pleistocene examples are, however, today over Greenland and 
Antarctica. Studies carried out by expeditions from the Uni¬ 
versity of Michigan on and aI>out Greenland glacier in the 
years between 1926 and 1932 show them to be essentially 
different in their nature and in their deposits from the Alpine 
ones. This newly ucijuired knowledge has made it necessary 
to reinterpret the Idcistoccne glacial history, witli results 
quilt; different fnmi lhos<? which have heretofore been ac¬ 
cepted. Both the number of successive glaciations and, UiC 
areas which each covered have had to be altered materially. 

The present study, first undertaken in 194.1 with aid of a 
grant from the Society, treats especially of glaciation within 
an<I around I he sfiilt; of Iowa. 

Zebulon Montgomery Pike and the Wilkinson- 
Burr Conspiracy 

W, Kugene Hollon 
University of Oklahoma 

For more than a century and a ( 4 uarler Ameriain historians 
have been ijilrigucd will) the soulbwestern expedition of Zebu- 
Ion Montgomery I’ike and its relation to the famous Wilkin- 
son-Burr c<inspiracy. Lt. Pike w.'is ordererl to exjilore the 
sources of tlie Arkans;is and Red Rivers bj- Gen. James 
Wilkinson, military governor of Upper Louisiana in 1806. 
The United Suites had recently purchased Louisiana, and 
Jefferson had sent J.cwis and Clark into the far Northwest on 
a scientific and exploratory exj)ecliljon. Pike’s journey into 
the Southwest, ostensibly for the same purpose, was ordered 
by Gen. Wilkinson and not by Congress or the Executive. 

When Pike’s party w^as discovered by the Spaniards en¬ 
camped on the west liank of the Rio Grande, the men were 
arrested and taken to Chihuahua. The Spaniards eventually 
released them, and I*ikc returned to the United States in 
July 1807, only to Icam that his friend and promoter was in¬ 
volved in some w’ay with the Burr conspiracy and at that time 
was a star witness against Burr at the trial in Richmond, 
Virginia. 

Wilkinson’s reputation suffered to such a degree that he was 
never able to remove the cloud of suspicion surrounding his 
motives in the Southw^est and his relationship with Aaron 
Burr, Pike was suspected of collaboration with the General 
by allowing himself to be captured by the Spaniards in order 
that he might lietler obtain information that would be helpful 
to the schemes of Burr and Wilkinson. There is sufficient proof 
against Wilkinson to convict him of treason, but Pike can only 
be convicted upon circumstantial evidence. 

Many people then and now believe that the young explorer 
knew more al)out the affair than he pretended. Several qu»- 
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tions with regard to Ms conduct are yet to be answered, but a 
careful examination of all of the available materials leads one 
to the conclusion that his greatest fault was his lifelong friend¬ 
ship for Gen. Wilkinson. Insufhcicnt proof exists that he was 
knowingly connected with the Wilkinson-Burr episode. After 
19 years of creditable service in the U. S. Army, Pike was 
promoted to the rank of brigadier general in 1813, only to 
lose his life n short time later in the siege of York. He was 34 
years of age at the time of his death. 

High-Altitude Research With V-2 Rockets 

Erast H. Krause 

Rocket Sonde Research Section, Naval Research 
Laboratory 

The high-altitude research program utilizing V-2 rockets, 
which has been going on at White Sands Proving Ground in 
New Mexico during the past year, is discussed in some detail. 
The methtMl of recovering data including telemetering, para¬ 
chute, and physical recovery is reviewed. Data obtained to 
date in the fields of cosmic rays, solar spectra, pressure and 
Icmiierature of the upper atmosphere, and ionosphere measure¬ 
ments are emphasized. 

The ext>eriments in cosmic rays have verified the presence 
of a large, hard component in the primary radiation. In addi¬ 
tion, a component has been found at high altitudes, consisting 
of a soft radiation presumably due to upward-moving par- 
ticle.s. 'The possible presence of other components in the pri¬ 
mary rudialion is also discussed. 

Solar spectra have been obtained on two different V-2 
flights, l)oth of which extended the solar spectrum down to 
about 2,2(X) A. The significance of these data and tlieir bearing 
on such things as the black body theory of the sun, the ozone 
content of the atmosphere, etc. have been analyze<l in part. 

Pressure measurements have been taken up to about KK) 
kil. These measurements have involved mainly the use of bel¬ 
lows, Pirani, Philips, and ionization gauges. Ambient tem¬ 
peratures of the atmosphere at various altitudes have been 
obtained mainly from pressure data. Skin temperatures at 
various points on the rocket have been measured throughout 
most of the V-2 trajectory. 

Measurements of ion density in the E layer of the ionosphere 
were made by means of a phase beat method. Two harmoni¬ 
cally related frequencies, one near critical, are radiated from 
the missile to a ground station. The beat between two re¬ 
ceived frequencies on the ground is a measure of the ion den¬ 
sity at the transmission point. The significance of the results 
so far obtained are discussed. 

The Genesis and Reception of JeflFerson's 
**Nofes on Virginia*^ 

Marie KimbaU 

Curator, Thomas Jefferson Memorial Foundation, 
Monti cello 

Early in 1781 Jefferson received from the Marquis de 
Barb^-Marlniis, secretary of the French legation, a paper 
containing ‘‘sundry inquiries into the present state of Vir¬ 
ginia.*' After his retirement as governor in June, Jefferson set 
about ordering the loose memoranda he had been collecting 
for years and preparing answers to M. Marbois' questions. 
The result was not a series of hasty observations but a leiirned 
treatise on his country. Everything that could be said or 
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known about Virginia in the last quarter of the 18th Century 
is embraced in this slender but compact little volume. 

On his election to the Council of the Philosophical Society 
this same year, Jefferson wrote Charles Thomson that ^‘in 
framing answers to some queries Mr. Mai'lwis sent me, it ^ 
occurred to me that some of the subjects which I had then 
occasion to take up might, if more fully handled, be a proper 
tribute to the Philosophical Society." Thomson replied tiuit he 
Was persuaded that Jefferson's reflections “would be a very 
acceptable present to tlie Society." “This country affords 
to philosophic view an extensive, rich and unexplored field," 
he writes. “The mind of man is just awakening from a long 
stupot of many ages... and I congratulate posterity on the 
advantage they may derive from your pMiosopMcal re¬ 
searches." Thomson's subsequent comments on the Notes 
were ultimately prmtefJ as an appendix. 

The demand among Ms friends to see the Notes was such 
that Jefferson decided to print a few copies. Finding this im- 
{) 08 sible in Philadelphia, he carrietl them with him to France, 
and the first printing was completed in May, 1785. A threat- 
ened pirated edition in French led to a translation by the 
leametl Abb6 Morel let. He proposed a map, which Jefferson 
prepared, and the French edition appeared in 1787. An English 
one, sponsored by Jefferson and published by John Stockdale, 
came out in the same year, as did an unauthorized one in 
America. 

The Notes met: with a warm reception, but contemporary 
published comment is not abundant. Thk Monthly Review 
of London (1788, Vol. 77) contained a somewhat condescend¬ 
ing notice. A careful reading of the leading French scientific 
journals of the time has failed to reveal any notice of the work. 
The Mercure the France^ however, the leading periodical of the 
French capital, in its issue of June 2, 1787 and the following 
one, devotes 23 pages to a review, wMch has not hitherto 
been brought into conjunction with the Notes. 

Are the Jews a State or Are They a Religion? 

Lessing J, Rosenwald 
Chairman of the Trustees, Rosenwald Fund 

The struggle in wMch the world finds itself engaged—that 
between the forces making for a “one world” concept and the 
forces of fragmentizatlpn in terms of radal, reUipous, and 
nationalist divisions—is reflected among Jews. In the near 
future, a choice will have to be made by Jews themselves and 
by the world at large with regard to what the status of the 
Jew is to be. The choice is between a universal concept of 
Jews as free and equal citizens throughout the world, adhering 
to an ancient religion, and that of Jews as a nation centered 
in Palestine. 

'The basic elements in that choice go back to the days of 
destruction of the Hebrew Commonwealth in Palestine. 
During the centuries that Jews were confined to the ghettos 
of Europe they had no choice. Only the gradual removal oi 
their disabilities following the French and American revolu¬ 
tions and the expanding concept of democratic ideas gave the 
^ Jews freedom of action on that choice. 

For a long time there was every indication that the choice 
would be in behalf of the universalist concept. Two forces, how¬ 
ever, emerged to reverse this trend. One was the develop^ 
men! of a different concept of society; the racialist, triballst, 
blood-and-aoil concept that developed in Germany. The other 
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wtts the continuance of anl^SemitUmf which ted to a sense of 
defeat and hopelessness among Jews. 

The Palestine problem is a culminating manifestation of ilie 
conflict. It has been complicated by the agonizing experience 
of the Jews of Europe: by their savage destruction under the 
Nazis and the sorrowful existence of Jews among the Dis¬ 
placed Persons. The conflict, however, remains based upon 
two divergent concepts, and its resolution must be made 
primarily by Jews themselves. The non-Jewish world can 
contribute to a wise choice by Jews by a thorough under¬ 
standing of the real issues, by helping in the solution of the 
Displaced Persons problem, and by fighting the illiberalism 
of anti-Semitism. 

The Future Industrial Position of Oxygen 
Earl P. SteTenson 
President, Arthur D. Little, lac. 

Oxygen cau lay claim to being the most useful as well as tlic 
most abundant of the chemical elements. The ingenuity of the 
chemist and the engineer has made oxygen available during 
the past 50 years in forms other than that directly supplied 
by nature, and there have been recent significant advances in 
tiiis art which will open up other man-made uses. Air and water 
are the major industrial chemicals; no element rivals oxygen 
in industrial importance. 

With the application of rectification to liciuid air by Linde 
in 1902, oxygen of liigh purity became available and, in this 
form, has assumed increasing importance in industry in tite 
intervening years. Tonnage uses in the process industries have 
not developed, however, for highly concentrated oxygen 
(99-99.5 per cent) because of the high investment and operat¬ 
ing costs involved in the liquefaction and separation of air. 
Yet the theoretical minimum work requirement for separating 
oxygen from the air is insignificant, being only .032 hp/pound 
of oxygen/hour. The difference between theory and practice 
has been a challenge to which the engineer until recently has 
not been too responsive. Development work undertaken dur¬ 
ing the war advanced this art, and several very important 
industrial applications for tonnage oxygen are now in im¬ 
mediate proi^>ect. These will Involve the construction of very 
large separating plants. Single plants in some of these new 
applications will equal in producing capacity the total of the 
prewar production of oxygen in this country. These applica¬ 
tions ore among the most exciting new developments in in¬ 
dustry with both evolutionary and revolutionary portent. 
At the same time there is a steady growth in the general 
industrial uses of oxygen. 

Uses of the Separated Stable Isotopes of 
Oxygen 
Hugh S. Taylor 

Dean, Graduate School, Princeton University 

Oxygen exists in three stable isotopic forms of masses 16, 
17, and 18 with natural abundance of 99.76, 0.04, and 0.20 
per cent, respectively. Only the isotope of heaviest mass (18) 
is thus far ti^ificant for isotopic studies. Oxygen is one of the 
most important and frequent elements in inorganic, organic, 
flmd hiol^cal compounds. The heavy isotope can be used to 
test the stability of oxygen bonding with other elements in 
inorganic compounds containing such oxyadds as carbonate, 
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sulfate, sulfite, phosphate, phosphite, etc. Heavy oxygeri can 
be used as an important tool to study the activity of catalysts 
in oxidation processes. In organic chemistry the heavy oxygen 
isotope can be used to test the relative strcngtlis of the two 
bonds which oxygen mokes with any two oilier atoms or 
groups, as generalized by the formula R—0—R'. In this way, 
old controversies concerning the mechanism of formation and 
hydrolysis of esters have been solved. As an important con- 
stitutent of sugars, carbohydrates, amino acids, and proteins, 
oxygen, in its heavy species, can be used to test h>T)otheses 
of biological importance. An illustration of this use is the in¬ 
vestigation of photosynthesis by plant life, from which it is 
concluded that the oxygen in the carbon dioxide is built 
up into the plant structure, whereas the oxygen in the water 
consumed is given off by the plant as elementary oxygen. 
In the w'hole field of growth generally, the use of heavy oxygen 
will play an increasmgly larger role. 

Hitherto, the amounts of heavy oxygen available have been 
pitifully small and the difficulties of research correspondingly 
magnified. The technitjues of iaoloj>e separation developed 
by the Manhattan District permit the separation of heavy 
oxygen with ease, efficiency, and in large amounts whenever 
a decision to proceed is made and the expense involved is 
underwritten. Since radioactive isotopes of oxygen are not 
available, the problem of large-scale separation of the stable 
isotot)es of oxygen is of major importance for the further 
rapid progress of tracer work with oxygeti in biological sys¬ 
tems, and should be special objects of concern to lliose in¬ 
terested in the problem of growth. 

The Kline of Sarapis 

Herbert C. You tie 

University of Michigan 

Our information concerning the kline or cult Iranquet of 
Sarapis is meager. The documentary material, consisting of 
papyri and inscriptions, is limited in scope, and the literary 
allusions are vague. The invitations to private klinai at 
Oxyrhynchus are noncommittal; the expansive eulogy of 
Aristides consists almost entirely of enthusiastic acclaim of the 
god*8 fellowship. A hitherto unedited papyrus of the early 
3rd Century A.D. from Karanis, now in the Michigan collec¬ 
tion, makes a substantial contribution to our knowledge of the 
institution. It is a letter written by a young man away from 
home, probably living at the Serapeum in Memphis, to his 
father, who resided in Karanis. The writer informs his father 
and mother that the kline of Sarapb, sponsored seemingly by 
the priesthood of the temple, is open to him at the cost of 22 
drachmae for his place at the banquet and 24 drachmae fur 
participation in the mysteries. The association of mysteries 
with the banquet rests on an interpretation of an uncommon 
adjective derived from a common Greek noun, taken tfjgether 
with Aristides’ brief references and the logical implications of 
Sarapis* commanding i^osition in the rdigious world at this 
time. The banquet is stated to be two montlis off, and the 
writer obviously intends to remain at the temple until that 
lime. In order to avoid payment of the fees he will perform 
certain services. This situation raises a number of questions, 
for which an aufii\'er is sought, regarding his status at the 
temple and a possible connection of the kline with the kaloche 
of Sarapis, an institution well known to us at the Serapeum of 
Memphis in the Ptolemaic era. 


123 



NEWS 

and Notes 


During the dry seasons of 1946 and 
1947 Alexander Wetmore, secretary of 
the Smithsonian Institution, has made 
brief expeditions into eastern Darien 
to study the bird life of that area. The 
region lies on the Pacific side of the 
Republic of Panama, near the frontier 
of Colombia. It is thus on the 
threshold of the Choc6 region of north¬ 
western Colombia. The distance in¬ 
volved and the prevalence of malaria 
have until recently made this region 
relatively inaccessflde. 

In 1946, with Watson M. Perry go, 
of the National Museum, as assistant, 
Dr, Wetmore concentrated on the 
coast at the mouth of the Rfo Jaqu^, 
making collections, principally of 
birds, and simultaneously carrying on 
studies of the migration of North 
American birds to South America in 
our winter season. Here alst) he estab¬ 
lished friendly relations with the 
Choc6 Indians, who came down river 
from the interior, Tliis year, on invita¬ 
tion from these Indians. Dr, Wetmore 
and Mr. Perrygo returned to Jaque, 
traveling into the mountains in dugout 
canoes poled by the natives through 
the rapids to the head of navigation. 
Hunting trails were cut in the forests 
surrounding the camp, and other areas 
were reached by Indian trails. The 
collections of birds made on this expe¬ 
dition, now in the National Museum, 
fill in gaps in distribution and add to 
knowledge of the life of the region. . 

About People 

six leading U. S. scientists are now 
In Japan on a SO-day visit made at the 
request of the War Department and 
f^^onsored hy the National Academy of 
Sciences. This group, which will assist in 
evaluating plans submitted by Japanese 
scientific organizatioos for the democ¬ 
ratization of scientific research in that 
country, includes Royal W. Sorensen, 
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head, Electrical Engineering Deparirheni^ 
California Institute of I'echnology; 
William V. Houston, president of Rice 
Institute; Roger Adams, head, Depart¬ 
ment of Chemistry, University of 
Illinois; WilUani J. Robbins, director, 
New York Botanical Garden; William 
D. Coolldge, director emeritus of re¬ 
search, General Electric Company; and 
Merrill K. Bennett, executive director, 
Food Research Institute, Stanford Uni¬ 
versity. 

« 

Harley P. Brown, Department of 
Zoology, University of Idaho, has been 
appointed to the staff of the Department 
of Biology, Queens College, Flushing, 
New York. 

Waldo Shumway, since 1922 a 
member of the staff in zoology, University 
of Illinois, will become dean at Stevens 
Institute of Technology, Hoboken, New 
Jersey, on September 1. 

Otto Degener, author of Flora 
HawaUensis^ addressed the Hawaiian 
Botanical Society May 5 on **Plant 
Hunting in Fiji.” As guest botanist on 
Mrs. Anne Archbold’s second expedition 
in her 100-foot junk-yacht, Cheng Hoy he 
discovered the flowers of the new plant 
family Degmeriaceae on the island of 
Viti Levu. The Cheng Hoy sold to the 
Navy in 1941, has been repurchased by 
Dr. Degener in Honolulu for use in 
further explorations in the South Seas. 
Scientists intereste<i in joining such 
trips are requested to communicate with 
Cdr. J. P. Norfleet, Cape May, New 
Jersey. 

I. Forest Huddleson, research 
scientist at Michigan State College, in a 
paper presented before the recent Inter¬ 
national Congress for Microbiology in 
Copenhagen, told of a new treatment for 
undulant (Malta) fever which involves 
a new application of the sulfa drugs. 
Whole blood is injected into the patient's 
system, sulfadiazine then being admin¬ 
istered in small amounts for one week. It 
is Dr. Huddleson’s hope that he may be 
able to perfect a compound that will 
make it possible to inject both drug and 
antibodies simultaneously into the blood¬ 
stream without the necessity of relying 
on a blood bank. The new treatment, 
which may also prove succl^ssful in other 
infectious diseases, is based on his 


btiginal theory that the drug does not 
actually destroy the germs hut increases 
the action of the antibodies in the serum 
which, in turn, kill the harmful bacteria. 


Cioll^es and Universities 

The Centennial of the Sheffield 
Scientific School, Yale University, will 
be celebrated on October 15-17. On the 
first two days of the ceremonies a series of 
four Silliman Lectures will be given by 
Ernest 0. Lawrence, profeseor of physics, 
University of California; Linus C. 
Pauling, professor of chemistry, California 
Institute of Technology; Wendell M. 
Stanley, of the Rockefeller Institute, 
Princeton, New Jersey; and George W. 
Beadle, professor of biology, California 
Institute of Technology. On Octolxir 17 
there will be a University Convocation, 
at which President Seymour will confer 
honorary degrees upon candidates pre¬ 
sented by Edmund W. Sinnott, director 
of the School, who will be public orator. 
The address on this occa^on will l^e given 
by Dean Emeritus Charles H. Warren. 
Throughout the celebration those present 
may view a series of exhibiu, located in 
the Sterling Memorial Library and 
depicting the history of the School and of 
science at the University, The Centennial 
is coincident with a fundamental re¬ 
organization of the Sheffield Scientific 
School, 'rhe undergraduate bodies and 
faculties formerly divided between the 
sciences and the humanities have been 
consolidated, and tlie School has now 
Ijecome the Division of Science of the 
University, responsible for graduate 
instruction and general promotion of 
science. 


Meetings 

The Fourth International Cancer 
Research Congress will be held in St. 
Louis, Missouri, September 2-7, under the 
sponsorship of the American Association 
for Cancer Research and the Union In¬ 
ternationale Contre le Cancer. Attempts 
are being made to cover the most impor¬ 
tant aspects of cancer research both in 
clinics and laboratories. Pai>ers mil be 
read and discussed, exhibits will be shown, 
and moving pictures will be presented. 
Headquarters will be at the Hotel Jeffer¬ 
son, 415 North 12th Street. All those 
interested will be cordially welcome, 
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Special invitations are uuneceMary. A 
registration he of $10.00 will be charged 
to help defray the expenses of the meeting. 
The U. S, I>epartmcnt of State has trans¬ 
mitted formal invitations to all Govern¬ 
ments with which the United States has 
diplomatic relations^ asking them to send 
official delegates to the Congress. In 
addition to these official delcgateSi many 
leading caitcer investigators will come 
from abroad and represent their govern¬ 
ments informally. As of July 22, repre¬ 
sentatives of 29 nations had decided to 
attend. A total attendance of about 
1,000 is ex|>cctcd, chiefly from the United 
States. Information can l>c obtained 
from The Fourth International Cancer 
Research (.'ongr^s, .1427 Wosldngton 
Avenue, St. Louis .L To make hotel res¬ 
ervations, apply to the St. Louis Con¬ 
vention Hureau, 911 Ix»cust Street, St. 
Louis 1. 


The International Statistical Con¬ 
ferences, to be held in Washington, D. 
C., September 6-18, will bring a number 
of foreign biomctricians to this country. 
None of the sessions in Washington, how¬ 
ever, is 8])edfically biological. To fill this 
need, a small committee was named last 
April by D. B. DcLury, chairman of the 
Biometrics Section, American Statistical 
Association. Following a preliminary sur¬ 
vey, the committee decided in favor of an 
informal conference to be held on Friday 
and Saturday, September 5-6, at the 
Marine Biological Laboratory, Woods 
Hole, Massachusetts. Invitations have 
been sent to the delegates to the Inter¬ 
national Statistical Conferences interested 
in biometry and to other foreign quantita¬ 
tive biologists. 

It was clear that this First Interna^ 
tional Biometric Conference should be 
sponsored by an Organiaing Committee 
which would be broadly representative of 
the sciences contributing to quantitative 
biology. Because biometry applies to the 
bclds of several of its Divisions, the Na¬ 
tional Research Council has named two 
representatives on the Committee. The 
Committee includes; A. F. Blakeslcc, 
Smith College; C. I. Bliss, Connecticut 
Agricultural Experiment Station; W. G. 
C:ochran, North Carolina State College; 
E. J. deBeer, Wellcome Reseomh Labora¬ 
tories; H. K. HartUne, University of 
Pennsylvania; H. W. Norton, U. S. 
Weather Bureau; N, Raidievsky, Univer- 
^ty of Chlcaga; £« W. Sbmott, Yale 


University; J. W. l^key, Princeton Uni¬ 
versity; John vofi Neumann, Princeton 
University; and E. B. Wilson, Harvard 
University. The Organizing Committee is 
indebted to one of the Foundations for 
financial support. 

The following jiessiona are planned: 
September 5 (A.M.), Progress in Quanti¬ 
tative Genetics—l.eading paper: “A 
Quantitative llieory of Genetic Recom¬ 
bination,^* R. A. Fisher, University of 
Cambridge; (P.M.), Recent Biometric 
Developments in Certain European In¬ 
stitutes—Informal reports by foreign 
delegates; September 6 (A.M.), Interna¬ 
tional Cooperation in Biometrics; (P.M.), 
Quantitative Gntwth—Leading pafnir; 
“The Basic Law s of Growth,” G. Teissier, 
On Ire National tic la Recherche Sciciiti- 
Paris. The sessions arc o|M:n to all 
who n)ay be interested. 

Living accommodations for many of 
those attending the conference have been 
made available by tLe Marine Biological 
Laboratory, and information on other 
acx'ornnuxlations in and near Woods Hole 
is being compiled. Since the summer 
schedule will no longer be eflcctive, the 
New Haven train 24, leaving Grand On- 
Iral Terminal at 4:00 P.M. (D.S.T.) on 
Thursday, Scptcmljer 4, will l)e met at 
Providence by charterer! buses. These will 
leave the Station in Providence at 8:00 
P. M. (D.S.7'.) directly for WtKjds Hole. 
Through train service from Woods Hole 
to New York and Boston is available on 
Sunday morning and late afternoon, Sep- 
temlKr 7. Those interested in attending 
the conference may aijply for information 
on living accommodations and for siiacc 
on the chartered bus to C. I. Bliss, Box 
1106, New Haven 4, Connecticut. 


Recent Deaths 

Homer H. Plagge, 53, research pro¬ 
fessor of pomology, Iowa State College 
Agricultural Experiment Station, died 
June .5 of a heart attack while attending 
a conference on the campus. 

H, W. Richey, 57, professor of horti¬ 
culture, Iowa Slate College, died June 16 
after a year's illness. Prof. Richey had 
been on the To\mi staff for 27 years. 

Arthur Gideon Colo,^ 48, assistant 
professor of biological chemistry, Uni¬ 
versity of Illinois, College of Medicine, 
died in Chicago on July 14. Dr, Cole had 


been a member of the staff in biological 
chemistry since 1924. 

Clarence M. Weed, 82, retired presi¬ 
dent of Lowell State Teachers College, 
Lowell, Massachusetts, and well-known 
entomologist, died July 18 at his summer 
home in Plymouth, New Hampshire. 

Francis J. Seery, 73, professor emeri¬ 
tus of hydraulic engineering, Cornell Uni¬ 
versity, died on July 27 in Dover, Dela¬ 
ware, after a long illness. 


The Connecticut Agricultural Ex¬ 
periment Station is currently distribut¬ 
ing its new 64-page Annual Re;>ort, en¬ 
titled “Science Works for Agriculture.” 
The bwiklet attempts to show how re¬ 
search aids the farmer in each of the 8 
phases of the Station's work: insect con¬ 
trol, disease control, f>lant breeding, soil 
science, fore.stry, tobacco research, analyt¬ 
ical chemistry, and biochemistry. The 
report is available free of charge to any 
resident of Connecticut upon request to 
the Connecticut Agricultural Experiment 
Station, New Haven. 

The Conference on Premedical Bd* 
ucatlon sponsored by Alpha Epsilon 
Delta, national honorary premcdical fra¬ 
ternity, at the University of Louisville, 
February 21-22, was attended by repre¬ 
sentatives of 9 medical schools and about 
7U undergraduate colleges and universities 
situated in Ohio, Indiana, Michigan, Illi¬ 
nois, and Kentucky, according to the re¬ 
port of Hugh E, Setterfield, national presi¬ 
dent of the fraternity. The two main 
sessions dealt with (1) problems in the 
natural sciences and (2) problems in the 
social sciences and humanities in relation¬ 
ship to premedical and medical education. 
John L. Caughey, Jr., assistant dean, 
School of Medicine, Western Reserve 
University, keynoted the first sesoioD; 
Paul F. Bloomhardt, professor of biog¬ 
raphy, Wittenberg College, the second; 
and the dinner meeting was addressed by 
Father Hunter Guthrie, dean, Graduate 
School, Georgetown University, on “The 
Need for Liberal Arts in a Premedical 
Education.” 

From the discussions it was evident 
that there was much interest and concern 
regarding the methods, content, and 
direction of current premedical and medi¬ 
cal education. There was almost unan¬ 
imous agreement that heretofore there has 
been a tendency to overempho^ the 
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science content of premedical education, 
with consequent neglect oC the social 
sciences and huinanittes. It was felt that 
the medical profession should become 
more aware of^ and responsible for, 
present social ills. Those in attendance 
agreed that students preparing for the 
study of medicine should be thoroughly 
grounded in the fundamentals of physics, 
chemistry, and biology required for ad¬ 
mission to medical school, but no more; 
and that such students should take more 
courses in the social sciences and humani¬ 
ties, The Conference recommended that 
students take the full four-year liberal 
arts course leading to a BacheJor^s degree, 
about 50 semester hours being devoted to 
the ZMitural sciences, end the remaining 
70-^ hours to the social sciences and 
humanities. According to Dr. SetterfieUrs 
report, many felt that foreign language 
requirements for admission to medicine 
should be dropped, although languages 
should be retained in the college degree 
programs. 

A complete report, including the papers 
and discussion, appears in the May issue 
of Tke Scalpel^ obtainable at Alpha Ep¬ 
silon Delta, 3853 Lakewood, Detroit 15, 
Michigan. 

' A proposal to oet up an Interna* 
tionol Mathematics Union was well 
supported by a meeting of mathemati¬ 
cians from Europe and America at 
UNESCO house, Paris, June 24, under 
the auspices of the Mathematical Society 
of France. The next step in the creation 
of the Union will be taken in October, 
when the Mathematical Society of France 
will call a meeting of representatives of 
various national mathematical bodies 
which will be empowered to set up the 
international organization, should they 
derire to do so. 

Two new international aclentlflc 
journals have recently been announced 
by the Elsevier Publishing Company, 
New York City. AnalyUca Chimka drfa, 
a monthly publication devoted to all 
branches of analytical chemistry, is under 
the editorship of Paul E. Wenger, 8 rue 
St. Victor, Geneva, Switzerland. The an¬ 
nual subscription is $9.50 (postage free). 
The other journal, Biockimica et Bio- 
phyHca Ada, to be published 6-8 times 
annually by Elsevier and Inter science 
Publishers jointly, is under the super¬ 
vision of an Editorial Board consisting of 
W. T. Astbury (Leeds), A. Braunstein 
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(Moscow), C. F. Cotl (St. Louis, Mis¬ 
souri), Cl. Fromageot (Lyons), K. Linder- 
str0m-Lang (Copenhagen), H. G. K. 
Westenbrink (Utrecht), and R. W. G. 
Wyckoff (Bethesda, Maryland). The sub¬ 
scription price is $9.00 (postage free). 
Manuscripts submitted to both journals 
should be in English, French, or German. 
Brief summaries of the articles will appear 
in each of these languages. Subscriptions 
from the Western Hemisphere should be 
sent to the Elsevier Book Company, 215 
Fourth Avenue, New York City 3; from 
all other countries to the Elsevier Pub¬ 
lishing Company, 118 b, Spuistraat, Am¬ 
sterdam C. 

The German Hydrographic Instl* 
ttxie, now functioning in Hamburg, is to 
have a new medium of ■ publication for 
articles emanating from the Institute, ac¬ 
cording to a letter from J. N. Carruthers, 
Manor Fields, Putney, London. The new 
German Hydrographic Journal, which will 
cover material in the fields of coastal and 
open-sea surveying, nautical science, navi¬ 
gation, chronometiy, terrestria! magnet¬ 
ism, ship’s magnetism, nautical technics, 
tides, and physical and chemical oceanog 
raphy, will, as far as the foregoing sub¬ 
jects are concerned, take the place of the 
former Anndm der Hydrographie und 
marUinien Mdeorclogk, published by the 
German Admiralty from 1873 to 1891 
and thereafter by the Deutsche Scewarte 
up to 1944. As far as possible, each issue 
will contain articles on a variety of the 
above-named subjects as well as including 
notices on hydrographic institutions and 
related matters. Notices and reviews of 
publications of interest to the Institute 
will also apfjcar, together with a current 
bibliography relating to the special fields 
of research enumerated. An ultimate aim 
is the gradual listing of all (German and 
other relevant publications which have 
appeared since the auttunn of 1939. The 
journal will appear under the supervision 
of G. Bochnccke, German director of the 
Institute, and will lie edited by Arnold 
Schumacher. 

New England sunspot observers and 
amateur astronomers met July 12 at 
the Milton Academy Observatory for a 
morning discussion period headed by 
A. E, Navez, director, Milton Observa¬ 
tory. The afternoon s^on, held at the 
Blue Hill Observatory, was in charge of 
Charles Brooks, director, who demon¬ 
strated some of the Harvard University 


meteorological equipment there. The 
work of this group is conducted as a 
special Sedar Division of the American 
Association of Variable Star Observers. 
Observations from periodic observers, 
collated at Harvard University, form the 
basis for calculations of long-range mag¬ 
netic disturbances vitally affecting world¬ 
wide communications systems. 

The Virginia Junior Academy of 
Science and the 185 Science Clubs in 
Virginia high schools have recently re¬ 
ceived a contribution of $1,000 from the 
Newport News Shipbuilding and Dry 
Dock Company for the encouragement of 
scientific studies by talented secondary 
school students. Previously another $1,000 
had been contributed by an industrial 
concern to defray the ex^)cnses of the 
Slecond Virginia Science Talent Search 
just terminated {Science, July 11, p. .14). 
All of the work connected w'ith these 
youth projects of the Virginia Academy 
of Sdence is carried out by volunteer 
senior scientists. The funds contributed 
arc used solely for awards to boys anrl 
girls who show marked aptitudes for 
scientific careers. This is one of the best 
examples in the country of working 
partnerships on a state level between 
business and education. 

West Virginia University Agricul¬ 
tural Experiment Station recently an 
nounced in our columns the puldication 
of a technical reference book by Burch H. 
•Schneider, the title of which should have 
been Feeds of the world, their digestibility 
and cofnposition, not Weeds of the toorld, 
etc. 

Make Plans for— 

American Pharmaceutical Associa¬ 
tion, August 24, Milwaukee, Wisconsin. 

American Society of Mammaio- 
glsts, August 24-27, Higgins Lake, Mich¬ 
igan. 

American Institute of Electrical 
Engineers, Pacific General Meeting, 
August 26-29, San Diego, California. 

American Psychological Associa¬ 
tion, September 9-1.1, Detroit, Michigan. 

Amerlcsn Association for the 
Adroncement of Science, 114th 
Meeting, December 26-31, Chi¬ 
cago, Illinois. 
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by Readers 

The article by B* Margoliash {Scimoc, 
April 4, pp. 369-370) suggests the fol¬ 
lowing conunent: 

Difbcullies of obtaining stcvilc prepara¬ 
tions from nomstmle treated raw tissue 
extracts have been the main hindrance 
to the study of the effect of these sub¬ 
stances on wound healing in tissue cul¬ 
tures and in medicine. In his paper 
Marf^>luish recommends a **ncw method** 
of sterilixation of the dry proteins. This 
method, involving the use of acetone or 
bcnxcnc, was originally designed long 
ago. Tt vsTis described by both the under¬ 
signed and T. Astrup {Acta Physiol, 
Scand., 1941, 3, 54; PflUg, Arch. ger. 
Physiol., 1943, 247, 34) and later adopted 
by J. Davidson and C, Waymouth 
{Biochem. J 1945, 39, 188) in their work 
on nucleoprotcins and cell multipHcotion. 

Margoliash has failed to give due ref¬ 
erence to the author of the method, in 
spite of the fact that the particular 
articles cited were sent to him long ago. 
(Albkkt Fischkr, BmiogUal JnsiitiUe, 
Carlshttfi, Fomdoiimi, Copenhagen. Den¬ 
mark.) 

Th« reaultBof creatinine, hlppurate, 
and InuUn clearance eatlmatlona in 
rata have been rejjortecl recently by M. 
Friedman {Amey. J, Physiol., 1947, 148, 
387), who concluded that these clearances 
"‘vary directly with the urine flow.** This 
conclusion daSen from that of Dicker and 
Heller {J. Physiol,, 1945,103, 449) in Uiat 
no such correlation was observed in their 
experiments comprising 134 estimations 
of inulin clearances in rats, It would 
therefore seem of interest to comment on 
Friedm^*s technique and his results. 

At variance with the technique of 
Dicker and Heller, Friedman anaeathe- 
t^ his rata immediately before the bc- 
gmning of the urine^ytUecting period. 
The anaesthetic is not specified, Imt he 
states that “the deafanoea were not in¬ 
fluenced by the very Itfief dttoiUon of 
anaestheaia/V Ko e^rimental evid^tce 

for tlus churn ia given. However, Judging 
from the dietttiba&ce;of the water metab^ 
«l5am in mt$ 


form or ether (H. Heller and F, H. Smirk 
J. Physiol., 1932, 76, 292), and consider¬ 
ing the results of clearance experiments 
on anaesthetized dogs (A. C. Corccjran 
and I. H. Page. Amer. Physiol,, 1943, 
140, 234; F. N. Craig, F. E. Visseber, and 
C. R. Houck. Amej. /. Physid., 1945, 
143, 108), it would seem hazardous to 
dismiss so lightly the possible effects of 
anaesthesia. But, even assuming that 
light anaesthesia did not interfere with 
the results of Friedman's clearance esti¬ 
mations on rats, it should be pointed out 
that his animals were disturbed further 
(a) by withdrawal of up to 175 cc. of 
blood from the tail immediately before 
the l)Cginniiig of the urin(M:ollecting 
period, (b) by a tourniquet placed f»n the 
stump of the tail and kept in iK)fiition in 
the iinanaesthet4ze<l animal, and (c) b\' 
handling (administration of water and 
injections) during the uraie-adlecting 
period. 71)0 adverse elfccts of these pro¬ 
cedures on kidney function can l>e demon¬ 
strated from the author's own figures; 
Normal rats (given ^ cr. wnter/lflO grams 
IkhIv weight) excrete about 3 cc./lOO 
prams in two hours. In the cubc of Fried¬ 
man’s animals, 26 out of 101 excreted less 
than 1 cc./lOO grams in two hours,, and 
31 less than 2 cc, in two hours, indicating 
that many of his rats suffered from a 
marked inhibition of diuresis. It was 
probably Ijecausc of this i>oor urinary 
output in a majority of his animals Uiat 
Fridman decider! to extend his urine- 
collecting |)eriods to two hours. A period 
of this length involves unnecessarily large 
changes of the plasma concentration of 
the test substance. Much shortci i)eriods 
are therefore commonly used. Estima¬ 
tions of the plasma concentration of the 
test sulwtance at the beginning and end of 
a two-hour period arc unlikely to com¬ 
pensate for this disadvantage, cspedally 
when, as in Friedman’s cose, creatinine 
was given a second and third time afier 
the initial blood sample was taken, 
Taking the results of Friedman’s cx^ 
periments us a whole, it would seem that 
at very low ninges of urine flow, in ani¬ 

mals suflering from inhijl^^n dxureris 
due probably to ixiin, amusrthcria, etc., 


variations of cleutuace with urine flow 
may occur. (The effects of increased secret 
lion of the [>osterior pituitary hormones 
(S. E, Dicker and H. Heller. J, Physid,, 
1946, 104, 353) and of adrenaline should' 
lie conridered in this connection.] How¬ 
ever, at higher rates of urine flow' (1-2 cc./ 
100 grams/hour) not only are Friedman’s 
figures for inulin clearances similar to burs 
but it can also lie shown that they bear 
no clear relation to the rate of diuresis. 
A statistical comfiarision lictween his 
figures at urine floW's of 1-1.5 cc./lOO 
grams/hour and those at l.S-2.0 cc./lOO 
grams/hour shows no significant dif¬ 
ference (Fisher's t 1.399, P > 0.1), It 
seems iirobable, therefore, that the rela¬ 
tion between inulin clearance (■• glomer- 
uliir filtration rate) and rate of urine flow 
in the rat is similar to that in the dog, in 
which vcr>' low rates of flow are also ac¬ 
companied by low' inulin clearances but 
the rate of glomerular filtration is re¬ 
garded as “essentially constant and un¬ 
related to the rate of urine flow in the 
ordinary experimental range of the latter” 
(J. A. Shannon. A met. J. Physiol,, 1936, 
117, 206; H. W. Smith. The physiology of 
the kidney, l/indon: Oxford Univ. Pres®. 
P. 64). (S. E. DiciaiK and H. Hei.lkr, De¬ 
partment of Pkormacology, University of 
Bristol.) 

In presenting the case for a Na« 
tional Institute of Biology (Science, 
May 30, p. 559) Rol>CTt F. Griggs 
tabulates and classifies in great detail 
the array of divers organizations that 

moke up the biology fratcrnili.from the 

Society of Agronom)' to Uie Society of 
Zoologists. Yet nowhere in Dr. Griggs’s 
pa{)er is as much os a passing mention 
made of the teachers of biology in our 
secondary schools, a group organized 
locally, regionally, and nationally. These 
men and women are devoting their lives 
to the dissemination of biological knowl¬ 
edge and to the development of an 
appreciation of the role that liiological 
knowledge can play in the lives of in¬ 
dividuals and in society. 

Among his concluding remarks Dr. 
Griggs states: “All biology' must organiBe 
to lead the public in its thinking oh 
biological matters,” One W'ondcrs how far 
the public is going to lie led if we leave 
out of consideration entirely our first 
line of contact with the public at tU 
most formative stage. (Zackaiuau 
BASSKY, Ikpartmern of 
Mtatue Bigk Schod of Sdimd) 
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Sffect Certain Substances on the 
Prevention of Diabetogenic 
Action of Alloxan 

Sachchioanakda Banerjw:* 

Departmmt oj MUra Research in Diah^t 
School of Tropical Medicine^ Colculta, India 

Archibald (/) described a method of estimation of alloxan 
by ittf reaction with o-phenyJene diamine. Weinglass, Frame, 
and Williams (6) showed when 3,4-diammotoluene, 
o-phenylene diamine, and sodium bisulfite were injected 
intravenously in rabbits followed by the injection of alloxan, 
the hypoglycemic %nd diabetogenic actions of alloxan were 
prevented. While developing a sensitive test for the deter¬ 
mination oi a minute amount of alloxan it was shown (2) that 
alloxan reacted with 1 2-dimethyI-4-aminO“5(d-l'-ribityl- 
amino)'benzene, forming riboflavin. It was of interest to 
attempt to discover whether the same reaction, whereby the 
diabetogenic action of alloxan would be prevented, would 
take place in vivo in rabbits and rats. Action of nicotinic add 
on the production of alloxan dial>etcs was also studied acci¬ 
dentally, and it was oliserved that it did prevent the dia¬ 
betogenic action of alloxan in rabbits and rats. In order to 
explain the mechanism of action of nicotinic add it was of 
interest to study the action of calcium pantothenate, glycine, 
benzoic add, p-aminobenzoic add, ascort^c acid, pyridoxinc- 
hydrochloride, pyridine-dicarboxylic add, and 2-phcnyl 
quinolinM-carboxylic add in inhibiting the action of alloxan. 

1,2~dimethyl-4‘amino-5(d- l^AibUyiaminoybenzene^ On the 
first day, a 10 per cent solution of this substance in a 200-mg./ 
kg* dose was injected into the marginal car vein of each of 
6 rabbits which were fasted overnight and kept in separate 
metabolism cages for the collection of urine under toluene. 
The injection w as immediately followed by one consisting of a 
10 per cent solution of alloxan (100 mg./kg.), and the ear, along 
the course of the vein, was then stained yellow. Since none of 
the animals exaeted sugar, these injections were repeated in 
the same doses on the next day, and blood was taken at 
intervals of 1 hour for 5 hours in 3 of the rabbits. Fasting 
blood was again taken from all 6 rabbits on the third morning. 
Blood sugar was determined by the method of Hagedom and 
Jensen (-f). Blood sugar changes in 3 of the rabbits are given 
in 7 able 1. AH 6 showed norm;iI blood sugar on the third day. 
Six contjx)] rabbits, receiving alloxan (100 rag-Ag-) for only a 
day, did develop diabetes and excreted sugar in the urine. A 
dose of 400 mg./kg. of I,2-dimetfiyI-4-amino-5(d-l'-ribityi- 
amiho)-benzenc was found to be toxic in rabbits. 

Intraperitoneal injections of 1,2-dimcthyb4-amino-5(d-F- 

aulhor fiiproMe» hu grntitude to F. M, Pruter, of Hofinwon-La 
Roche, lac., for the supply of alloxaa,!, 2-<iimetfayl’4^aiiUDO-5(d-l'-rlbityl- 
amitio)^bcnMnc, nicotink acid, cakhan pantothenate, and pyridoriDc 
hydrochloride; to R. T. Major, of Merck & Co., Inc., for p-amlnohentoic 
acid; and to N. C. Oidia, of Raat India Phannaoetitioal Works, Cakutu. 
lor pyridine-dkarboxylic acid and 2-phenylauinoUne'4-carboeyUc acid. 
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rib{tyIamino)^benzene (400 mg. Ag.) and alloxan (200 mg./kg.) 
were made, one after another, in 6 rats averaging 100 grams in 
weight. No hyperglycemia or glycosuria was observed* When 
injected with alloxan only, all developed diabetes. 

NicdHnic acid. Nicotinic acid and alloxan in doseS o{ tOO 
grams/kg. where injected intravenously, one after another, 


TABLE 1 


Subfttances used 

1 

d 

A 

Weight of rabbit 
(grams) 

s 

zS 

sS. 

Blood sugar after intrave- 
nous injections of different 
ftiibstances and alloaan 
(mg. %) 


i 

[1. 

1 

hr. 

2 

hr. 

.1 

hr- 

4 

hr. 

5 

hr. 

24 

hr. 

1 ,2-Dimethy m-amino-S- 

1 * 

i.OSO 

90 

152 

til 

111 

112 

141 

90 

(d-F-r ibi tylamiuo )- 

2 

1.720 

98 

I9S 

204 

208 

146 

92 

92 

betuseae 

3 

1,370 

114 


— 

— 

— 

205 

no 

Nicotinic icJd 

1 

1,750 

100 


— 

— 

— 


93 


2 

1,440 

96 

300 


275 

91 

91 

90 


3 

1,400 

121 

156 

196 

128 

— 

— 

100 


4 

1,157 

94 

76 

85 

94 

62 

78 

S5 


5 

1,300 

107 

117 

149 


— 


100 

Cnicium psototbetintc 

1 

1,450 

105 

266 

315 

313 

284 

254 

385 


2 

1,730 

75 

213 

51 

Convulsion 

death 

and 


in 5 rabbits. None of the rabbits excreted sugar in urine on 
the second day. After repeating the injections as before, 
samples of blood were taken at intervals of 1 hour, as men¬ 
tioned previously. Blood sugar values arc shown in Table 1. 
When both nicotinic add and alloxan were injected in a dose 
of 200 mg./kg, in 3 rabbits, 2 of the animals developed hypo¬ 
glycemic convulsions and died, while the third developed 
neither hypoglycemia nor diabetes. 

In experiments with 6 rats with an average UTight of 100 
grams, intraperitoneal injections of nicotinic add and alloxan 
(100 grams/kg.) for 3 consecutive days produced neither 
hyperglycemia nor glycosuria. All the rats, however, developed 
diabetes when injected with alloxan only on the fourth day. 

Paniolhenic acid. Calcium pantothenate (400 mg./kg.) and 
alloxan (200 mg,/kg.) were injected intravenously in 2 rabbits 
for 1 day only, and blood samples were taken as before. 
Results are given in Table 1. 

As the injections of calcium pantothenate together with 
alloxan showed constant hyperglycemia in 1 rabbit, the effects 
of intravenous injections of 100 mg. of calcium pantothenate 
alone on the blood sugar of normal and alloxan diabetic 
rabbits were studied. Results are given in Table 2. 

Glycine. Glydne (dO mg-Ag-) and alloxan (100 mg./kg.) 
were injected as before for 1 day only in 4 rabUts. No hypo^ 
idyeenda was observed, but all the atdmals excreted sugar 
In urine and showed on the suGoeediag days^ 

Bmxok odd, p-amholmzok add^ and asmhk add. IW 
mAc add and p^amlnobenzoic add were dissolved hi water 
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with the additioa of iionna.1 sodium hydroxide, imd a watery 
solution of asoortnc add was brought to pH 3.5 with sodium 
hydroxide. Separate injections of these substanoesj in doses 
of 100 mg./kg., followed by injection of alloxan (100 mg./kg.), 
were made in 3 groups of rabbits, each containing 2 rabbits, 
as before. Since none excreted sugar on the following day, 
the injections were repeated. Animals showed persistent 
hyperglycemia and glycosuria from the third day. 

Pyridcaitut hydrochloride. Pyridoxine hydrochloride (150 
mg./kg.) and alloxan (100 mg./kg.) were injected in 3 rabbits 
and the injections repeated on the second day. All the animals 
developed glycosuria and hyperglycemia. 

Pyridirte-dicarboxyiic acid and 2~phmylquinolin€~4-car- 
boxylic acid. These suljstances, in doses of 125 and 200 mg./ 


TABLE 2 


HaLbita 

Rcbbit 

No. 

Weight 

rabbit 

(grains) 

Faatiiig 

bfort^r 

sugar 
(mg. %) 

Blood sugar after intravenous 
injection of calcium pantothenate 

(mg. %r 



ihr- 

U br. 

21 hr. 

3 hr. 

Vormal 

1 

1,360 

101 

116 

11.3 

121 

124 


2 

1,3H0 1 


131 


151 

122 


3 

1,710 

101 

120 

105 

100 

86 

Alloxon- 

1 

l.SOO 

5l6 

362 

535 

598 

593 

diuhetic 

2 

2.200 

410 

426 

! 464 1 

464 

521 


3 

1,173 , 

264 

300 ! 

1 400 1 


441 


kg., respectively, wore seimatcly injected in 2 groups of 
rabbits, each a)ntaining 3 animals. The injections were 
immediately followed by the injection of alloxan (100 mg./ 
kg.). Since the urines of alt the animals were sugar free on the 
next day, the injections in the same doses were repeated. 
None devclojicd either h) perglycemia or glycosuria. 

The results are summarised in Table 3. 

Although 1,2-diIllelhyl-4-amino-5(d-l''^ibitylami^o)-lx■^- 
»ene prevented the diabetogenic action of a’loxan in rabbits and 
rats, it could not prevent the initial h>T;>erglyccn:ua genemll)' 
observed after intravenous injection of alloxan in rabbits. 
In view of the yellow coloration of the veins through which 
the substances were injected, it might l>c suggested that the 
same condensation as studied in viiro (2) also took place 
in vivo and alloxan thereby removed from the field of its 
action. As the condensation of 1,2-dimethyI4-ammo-S(d'^- 
ribilylamino)-benzenc and alloxan might yield riliollavin 
in vivOf like the condensation studied in vitro^ the reverse 
reaction might also l>e jwssible in the system. Riboflavin 
under some circumstances muy break up and liberate alloxan 
in the system, w'hich may play some role in the etiology of 
diabetes meUitus. 

Nicotinic add in most ol the rabbits studied could not 
prevent the initial hyi>erglycemia which might be due to the 
secretion of adrenalin as a conscgucnce of the injections. 
None of the rabbits, however, developed hypoglycemia or 
persistent hyperglycemia and glycosuria. Nicotinic acid also 
inhiluted the diabetogenic action of alloxan in rats. When 
nicotinic acid and alloxan were injected in 200*ing./kg. doses, 
the hypoglycemic and dialieit^^cnic actions of alloxan were 
not prevented in 2 of the rabbits studied. The doses of the 
substances were roughly cquimolecular, and it might be 
possible that in the system, when the dose of alloxan w^as 
hij^i aQ the atioxan could not combine with nicotinic add, 
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ehd hence its diabetogenic action could not be prevented. 

Calcium pantothenate could not prevent the diabetogenk 
action of alloxan, but in 1 rabbit there was peraiatent hyper* 
glycemia just after the injections of caldum pantotiienate 
and alloxan. The effect of intravenous injection of caldum 
pantothenate alone on the blood sugar of normal and diabetic 
rabbits showed that calcium pantothenate raised the blood 
sugar slightly in normal rabbits and considerably in allotan- 
diabetic rabbits. The daim of Vecchio (5) that pantothenic 
add considerably reduces the blood sugar level in children 
could not be confirmed tn our experiments with rabbibi. 

Glycine, benzoic acid, p-aminobenzoic add* and ascorbic 
add also could not prevent the development of alloxan 
diabetes. These ol)gervations indicate that the carboxyl 


Substances used 

No, 

animals 

used 

Dose of 
substance 
(mg.)/ 
kg./day 

Dose of 
atlonn 
(mg.)/ 
kg.y'day 

No. of 
animals 
which 
developed 
persistent 
hypet- 
flycemla 
and 

glycosuria 

l,2-Dunethyb4-araina'5(d'V- 

rifaitylamiaul-bcnaenc 

Rabbits 

6 

200 

2 days 

100 

2 days 

0 


Rats 

6 

400 

1 day 

200 

1 day 

0 

Nicotinic acid 

Rabbits 

5 

100 

2 days 

100 

2 dasrs 

0 


Rats 

6 

lOU 

3 days 

lOO 

3 days 

0 

Calcium pantothenate 

RabbiU 

2 

40U 

1 day 

200 

1 day 

1 

(another 

died) 

Glycine 

; Rabbits 

4 

00 

1 thiy 

100 

1 day 

4 

Benaoic acid 

Rabbits 

2 

100 

2 days 

100 

2 days 

2 

V^Aminobenzoic acid 

Rabbits 

2 

100 

1 days 

100 

2 days 

2 

Ascorbic acid 

Rabbits 

2 

100 

2 days 

100 

2 days 

2 

Pyridoxine hydrochloride 

Rabbits 

3 

150 

2 days 

100 

2 days 

3 

Vyridmc-dicarboxylfc acid 

Rabbits 

3 

IM 

2 days 

100 

2 days 

0 

2-l*heuylquinoUne-4-car- 
boxylic acid 

KabblU 

3 

200 

2 days 

100 

2 days 

U 


group of nicotinic acid is not responsible for the action. 
Pyridoxine hydrochloride also could not prevent the action 
of alloxan, which indicates that the pyridine ring is likewise 
not active. Pyridine-dicarlwxylic acid and 2-phenyIquino- 
ime-4-carbQxylic add, which, like nicotinic add, contain both 
the carboxyl group and the pyridine ring, could inhibit the 
diabetogenic action of alloxan. It seems, therefore, that the 
entire nicotinic add molecule combines wnth alloxan and 
vents its action. It has been suggested by Dunn, d (J) 
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in the metabdlim of puiii^ or of alloxan 
lb Mm nuy some role in the etiology ot diabetes. Tf the 
dint (mtaiOB sufficient nicotinic acid« it might combine with 
aUoxan go formed and thereby prevent iU action. Nicotinic 
bcid thu* might play some part in the prevention of dia)>etcs. 
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Tfansmission of the Bunchy Top Disease 
of Papaya (Carica papaya L.^ by the Leaf 
Hopper Empoasca papayae Oman 

Fr ANCisa) SeIn, Jr., and Joslc Adsuar 

AgrkuUural Exptrimenl Station^ 
University oj Puerto Ricoy Rio PiedraSy P, R, 

In 1946 Adsuar (1) reported the successful transmission of 
papaya bunchy top by a leaf ho]i|>er of the genus Empoasca, 
pfosumably identical with the one prex iousJy used experi¬ 
mentally by Jensen (2) in 1938. In their experiments, Adsuar 
and Jensen used as vectors the leaf hopywrs collected on dis¬ 
eased ]|apaya plants in the held but did nc.t identify them 
specihehliy* Spodmens collected on |Hi])aya in Puerto Rico 
were d^rilicd liy P. W. Oman (J) as Empoasca papayaey bui 
aX more than one species of Empoasca may occur on papaya, the 
•pedfic identity of the vector used by Adsuar and Jensen can 
giily be piesumed. 

Specihe identification of the females of the genus Empoasca 
being practically impossible, the senior author followed u 
simple method of elimination whidi permits the use of males 
only vectors. Specimens of both sexes collected from dis¬ 
eased ijiafmya trees were exjxised to the vajwrs of ether to 
render them quiet long enough to permit the separation of the 
males from the females under tlie binocular, llie desired 
number of males wem released inside cellophane casings in¬ 
serted on the upf)er jiart of the stem and tender leaves of 
healthy f>ai>aya plants. 

The identification of the 169 male loaf hopjKTS recovered 
dead two or three days later, when the casings were removed, 
was confirmed by 1\ W. Oman, of the U. S. Department of 
Agriculture, as his Empoasca papayae. 

Out of 30 healthy papaya plants, on each of W’hich Irom 5 
to 10 males w ere isohticd, 9 plants developed the symptoms of 
bunchy top in about a month and a half. Thirty similar check 
plants, kept with the others in a greenhouse from which leaf 
hoppers were excluded, remained healthy. Thiaexi>criment con¬ 
clusively demonstrates that Empoasca papayae Oman is a 
vector of the bunchy disease of jwpaya. 


I%(i6r^ein mi ma Ageirnt m tiut 

of Nomad tod < 
Itait^ngnt Tissues' 

Grorok £. Moore* 

Department of Surgery, 
I 'niversity of Minnesota MedkalSchool, Minneapolis 

For manj^ years in^'cstigators have noted and described the 
differentia] appearance of various tissues under ultraviolet 
light. In 1934, Danckwortt (/) wrote an extensive monograph 
eneomfMissiitg the entire subject. 

Sev^al authors have reported the use of ultraviolet light 
as an aid in distinguishing neoplastic tissue. Some have even 
claimed a specific fluorescence for certain tumors. This, how¬ 
ever, has never )>ecn consistently 8ul>stantiated. 

Hcrlj' {2)y in 1944, rcfJorteti that differences in the macTo- 
scopic a]>pcarance of benign and nmlignant tumors of the 
breast were enhanced when viewe<l under ultrayiolct light. 
Using this technique, in a series of 200 breast tumom suspected 
of maligtiancy only one error in diagnosis was aclmowledgcd. 

Since October 1946, sodium fluorescein lias been injectctl 
into patJenU subjected to laparotomy for gastric carcinoma, 
with the hope that it might accentuate the differences in ap¬ 
pearance of normal and malignant tissues as revealed under 
ultmviolet li^t. Initially, 5 cc. of 20 per cent sodium fluores¬ 
cein was injected intravenously after the viscera were exposed, 
and then inspected with an ultraviolet lamp emitting rays at 
about 3,600®, In these first cases no difference in fluorescence 
of normal and tumor tissues was noted. Next, the dye was in¬ 
jected at various times prior to the o|xiration. It became 


TABLE t 

Obkkmvku CoMieiCL\TioN Bt:TWEEN Fn/oXEfKiiNCF. ar Toaoii ok 
T inim Fkaomewts and Ultimate TIiktolooioal Dtaonosis 


SiU* of tumor 


1 I 

! Total I 

rttseti I ' 


Cot relation* 



1 ■ 1 

tiood 

Poor 

Failure 

CriUlrointeetinal tract 

’ I ' “ i 

.. . 1 17 I 

H 

3 

3 

Brain and spinal cord 

1 12 ; 

11 

1 

0 

MiiuelJaneoun , . . . - 

. iij 

9 

2 


Total. 

.. j «, I 

31 1 

ft 

9 


* Good indicates high grade of fluoreNcence with verified micrascoplc 
dUgnoftU; poor, only slight fluorescence; and failure, that the tumor or 
tumor hagmenU did not fluoresce. 


evident that, when the interval itetween injection and ex¬ 
amination was between 3 and 8 hours, ii difference l^etwcen 
normal and malignant tissues could lie oliscrved. Carcinoma¬ 
tous iniplante of tumor tissue on the peritoneal surfaces were 
readily seen. These fluoresced with a vivid yellow color. When, 
however, the tumor tissue was situated more tlian a few milli¬ 
meters below the surface, no fluorescence was observed. This 
might be reUted to the fact that ultraviolet light can penetrate 
only a few millimeters of tissue. 

* To date^ 46 neoplasms have been examined with this tech- 
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of U ittftiignant i»eopiasm was 
, tm^e in mdx Iti^nce ninong the t»bukted cases. The obscr* 
vation ol fluorescence in the tuihor was correlated With the 
ultimate diagnosis e^bhahed by microscopic examinatton of 
the tumotr (see Table 1). The majority of the 9 failures have 
occurred in attempts to fluoresce large, bulky, abdominal 
tumors. Carcinomata of the colon, stomach, and breast were 
found tc be lens likely to fluoresce. This mig^t be related (o the 
factors of dosage or the lack of a aulfleient time mtervai be* 
tween injection of the dye and examination. It has also been 
found that areas of edema and cyst formation will retain the 
dye for many hours. This is a source of confusion in attempts 
to fluoresce abdominal mosses. In addition^ it should be 
noted that necrotic tissue will not fluoresce, since dead cells 
are not stained by the dye. 

The most consistent results have been obtained in the cx< 
amination of brain tumors. Twelve cases suspected of having 
an intracranial neoplasm W'cre examined with the fluorescein 
technique (Table 1). In subcoriiail ‘lesions this test hns been of 


. |>^cular value. Tumor tissue secured from suspected ureas 
by aapirmtiaD needle biopsies was readily mcogniied by the 
eaEBigg6rated fluorescence observed under ultraviolet Ug^t. 
Both the glioma and meningioma groups of brain tumors have 
been recognised correctly as tumor tissue by this method. In 
each case, the fluorescent areas have been subsequently proven 
neoplastic by standard methods of imtbological examimtiqli. 

An attempt has been made to quantitate by fluorometric 
methods the amount of dye present in both tumor and nomul 
tissues after varying lime intervals. 

In additional studies, employing iodine substitution pro¬ 
ducts of fluorescein, an increased visualisation of certain mouse 
tumors by X>ray was noted. The posaibiJity of using radio¬ 
active iodine in these substituted dyes has been considered. 
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IN THE LABORATORY 


Methods for Culturing Termites 

S. F. Light and Fkancxis M. W^ksni r 

Department a] Zoology^ 
Vniversily of Caf»/bmfo, Berkeley 

rrogress in the study of the determination of castes in 
termites is dependent upon the development of satisfactory 
methods of culturing groups taken from both large colonics 
and incipient primary colonies i2). 

Maintenance of groups of termites in the laboratory under 
conditiona suffidently standardized to permit a comparison of 
results necessitates: (1) a satisfactory source of food material; 
(2) (he continued presence of moisture but avoidance of ex¬ 
cessive moisture, especially free moisture; (3) visibility for 
observation without taking down the cultures; and (4) avoid¬ 
ance of conditions conducive to extenave development of 
micfoocgonisms. 

A method employing agar has been in use by the senior 
author for several years (J). The junior author has had much 
to do with the recent use and development of this method. 

The standard plxicedure is as follows; A quantity of altered 
Monterey pine sawdust is tot screened to remove very coarse 
wood chunhsi bark, etc. and then sifted to remove fmc, dust- 
Uke particles. To 2.8 grams of this sawdust, which is placed in 
the iKiunco jar confmonly used, is added 9 cc. of 3 per cent 
agar at a temperature low eoouflh to prevent extensive absorp¬ 
tion of agar by the particles of wood, >^t high enough to allow 
coB^re nto'ng with^t^^ sawdust. Quantities are altered 
coni^iHmtluigty for larger or smaller containers. When the 
agar is toroughiy mijmd 'odth the saw dust, the whole mass is 
{Wereed ddwn flrmly and^^^ with the fmgers. When the 


sawdust-agar mass has cooled, witJi the lid ofl, 4 or 5 cc. of 
4.5 per cent agar is added just hot enough to pom- (it is desira¬ 
ble to avoid large bubbles in the cap). Following solidification 
of the agar cap a hole is punched to the l>ottom along the glass 
through cap and agar-sawdust mass. A cork i>or(kr is can- 
vement for this purpose, the size depending upon the size <rf 
the species to be used and of the group. For small spcclea a 
hole punched with a wire rod is sufficient. It is important to 
make this hole along the glass in order to fncUitato observa¬ 
tions. 

The termites, which are placed on the agar surface, will 
usually enter the hole at once and begin working m the 
sawdust-agar mass, also usually sealing ut> the hole and thus, 
conserving the moisture. 

To prevent the excessive development of microoiganisma 
the jars should be thoroughly cleaned and autoclaved or boiled, 
and the termites should be carefully selected and handled as 
gently as possible. All inactive or injured ones should be re¬ 
moved and exposure to the air reduced to a minimum. If some 
die on the agar surface, they should also be removed. For 
methods of handling termites, see Light and lUg (J). 

The size of the container and the Amount of culture medium 
must be regulated to suit the number of tterndtes to be sup¬ 
ported. Small groups of termites cannot effectively control ex¬ 
cessive development of microorganisms if a large quantity of 
culture medium is isolated from the termites. Free moisture 
occurs most commonly if the jar is dosed before the agar has 
cooled. 

In the sBwdust-ogar mass the termites work largdy against 
the glass, oouking it possible to observe changes in individuals 
m the groqp. Tbeagar in tbenuissand to cq 2 serves to iudd 
.lyater* the ca{>, prevents escape of moisture from bekkw and 

m 





teak tke wliole to the jar. Extenaive work by the termitee in 
the maas often breaks it loose from the walls of the container 
tmku It is held by the cap. 

AJteted sawdust is indicated theoreticaUy by the findings of 
Koessler {4} and Hendee (i) that termites are dependent 
upon fungus for certain food elements. Cultures using sawdust 
irom sound wood have proven uniformly unsuccessful. The 
choice of Monterey pine was one of convenience, since most of 
the termites cultured in earlier experiments were from logs of 
thisspedes. 

Many modifications of this procedure have been tried using 
thinner or heavier agar, different sawdusts, and combinations 
of soil and sawdust in layers, and i^ing various fungicides in 
an attempt to prevent excessive growth of microorganisms. 
One modification involving the replacement of the agar cap 
with a layer of paraffin was unsuccessful in general lx.*cause it 
caused early drying out. 'rbeie seems some reason to larlicvc 
that it may prove useful in culturing dry-wood termites. Fur¬ 
ther information regarding the standard method, its modi¬ 
fications. and the results obtained by it will appear elsewhere. 
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An Improved Funnel Design 

Lkon Skgai. 

^2 Jioac AvenuOf jN'euf Orleiiti:/^ /.^misiana 

A useful improvcnienl on funnels for transferring liquids is 
obtained by cutting off most of the stem of a pjTCx funnel 
and sealing on a standard-ta^ier, ground-glass joint. Since no 
reference to such design 1ms been seen in the literature, it is 
believed worthy of description. 

The advantages of using such a fimael arc several: A stable 
funnel-lxittle combination is achieved in which the funnel 
does not tip or move when used for filling flasks and bottles. 
No funnel stem is immersed in the liquid. If the bottle lias 
been overfilled, the excess liquid, instead of (werflowing from 
the Ixittle as with the usual funnel, mereb'' fills the funnel. 
Liquid is not wasted and, w'hen permissible, can lx: poured 
back into the original container. Tlie funnel does not have to 
be raised to allow air to esca|x: from the l>otUe, the diameter 
of the joint Ixring large enough to let the air pass up through 
the center while the liquid passes down the wall. The result is 
u funnel that permits much faster flow than any yet used. 

The 65-mm. and lOCbrnm. pyrex funnels sealed to T 24/^ 
ground joints have proved most satisfactory- for average use. 
Tlte lETouiul joint is cut ofl‘ alwut i inch above the ground 
porlioD, and the funnel stem is removed; the funnel is cut 
htgh enough to allow easy mating with the joint. The two 
pieces are heated in a large, gas-oxygen flame until they are 
both quite soft; they arc then joined, using slight pressure. 
Although no attempt is made to “blow” the joint, the seal 
should be complete and without pinholes. Careful annealing 
will remove strains, and the resulting joint is strong enough 
ibr most purpoua. 
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CF»e of RMfiotetive lodioe u a Tracer in 
the Study of the Physiology of Teeth 

H. J. Bartelstone*, 1. D. Mandel, E. Osbkv, 
ahd S. M. Seidun 

Dental DeparimetU and Department of Medical I^kyHcs^ 
Moniefiore Bospitalf New York Cily 

Although in vitro and in vivo dye studies (2) have proved 
valuable in research in dental physiology, such studies have 
limited applicability. Neither the surgical introduction of com¬ 
plex molecular dyes to teeth in vivo (<¥) nor the use of extracted 
teeth vgth accompanying piermeability changes (4) provides an 
adequate demonstration of normal distrilmtion of tissue fluid 
solutes in teeth. 

The use of radioautography witli radioactive iodine is pre¬ 
sented us a method which dearly indicates the distribution of 
tissue fluid solutes in teeth under normal environmental con¬ 
ditions. Radioactive isotopes have been used in dental re¬ 
search since 1035 (5), l)ut the results to date have been ob- 
t^ned w'ith sulistances metabolized by teeth. While the need 
for studying metabolic processes is evident, a basic understand¬ 
ing of the pattern of distribution of tissue fluid solutes through 
the tooth tissues is fundamental. • 

Iodine w as chosen as a suitaifle tool to trace the flistribution 
of tissue fluid solutes in teeth because (1) it is highly soluble in 
tissue fluid (i); (2) it has not l>een demonstrated witli micrtK 
chemtcaJ or spectroscopic unah’sis to be nortdally jiresent in the 
enamel, dentine, or ccmenlum; and (3) it has a readily avaib 
able and easily utilized radioactive isotope. 

To obtain a histologic correlation of the location of radio¬ 
active iodine with the microscopic anatomy ol the tooth, radio- 
autography was utilized. At best, other methods indicate con¬ 
centration of the material in a general area (JO), whereas with 
radioautograph)' specific di»tril>ution may be studied. 

P** in the form of Nul in phy siologic saline solution w'as in¬ 
jected intraperitoneally into four cats and two rats. Approxi¬ 
mately 0.5 millicuric/kg. of body W'eight was used. After 12 
hours a I loo<l sample w’as drawn, the animal put to death with 
ether, and the teeth lemoved intact The blood sample was 
taken to establish the concenttation oi radioactive iodine in 
the blood at the time of sacrifice. Median longitudinal plano- 
parallcl sections of the teeth were made by grinding under oil 
on abrasive wheels to the thickness of 100-150 m* The sections, 
after lieing butTed clean, dried, and weighed, were temjH>rarily 
mounted on glass slides wuih Scotch tajie in order to present 
one completely uncovered surface, and the activity determined 
by means of a Geiger counter. Assuming a unifoi-m distribution 
of radioactive iodine and a negligible self-absorption of radia¬ 
tion, an estimate of the necessary eximsure time w'as obtained, 
based on activity t)er unit area of section. Although this is not a 
quantitative method, it yielded highly satisfactory results. 

In a darkroom the sections were placed directly in contact 
with the emulsion of Ansco No-Screen X-ray film and stored 
in cassettes and at the end of the calculated ejqposure time Were 
removed from the film, which was developed under controlled 
conditions. The sections were then permanently mounted. 

During the development of the technique Kodak medium 
lantern-slide plates, Ansco Triple-S Panchromatic film, and 
Kodachrome film for artificial light were also tried. A separate 
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Geiger counter calibration mu»t Ik: made for each ty[»e of film 
uaed. The decision to use the No-Screcn X-ray film was l>ascfl 
on its high speed and relatively good contrast, with the r<;aliza- 
tion that the large grain siae might be a limiting factor in later 
work. When grain size is an important consideration, the 
medium lantem-slide plates arc supoinr, but they require 
about triple theexjxtfiurc time. 


a b 



Fio. 1. (a) Radioautofcraph of a ground section of u cAnine tooth of an 
adult cat. (Artifact: aerateh on emulsion at iuftical edge ^ (h) Fholamiiro 
graph of the grtnmd aerlion from which the radioautogra(>h wus made. 
cemcnluiu; P, dentine; E, enamel; P, pulp.) 

Fig, la is n radioautogrnph of n cal. cuninc, llie outlin<s of 
which am )^e clearly discerned over the i>:ickgniund. irregu 
laritics in the background are due to damages in the enuilsion 
caused by the Scotch tayH* mounting. Fig. H) is a photomicro¬ 
graph (same magnification) of the ground section from which 
the radioautograph was made. Note that nidioartivc iodine is 



Eio, 3. RAdtOBUiofrAphB of ground »«ctionao{ teeth of another adult cal. 

present in the enamel, dentine, and cementum. In all figures tlu: 
pulpai area is clear i>ec(iuse the pulp was lost in grinding. In 
dentine there is an even density cxcefii tor an irregular dis¬ 
tribution of radioactive iodine in the coronal and apical regions 
with bare areas proximal to the enamel and ceraentum. Radio¬ 
active iodine is seen to be distributed throughout the cc- 
menritm with relatively high density in the outer portions and 
decroofting density near the dentine. 


Fig- 2 illustrates radioautographs made from ground sections, 
of teeth of anotlicr adult cat. These are presented to empha- 
siae the variation in distribution of radioactive iodine under 
unoontPoUed conditions. 

Correlation lictween radioautographs and histologic struc¬ 
ture depends upon detailed study of the ground sections as 
well as good radioautographs. This detailed study may be 
enhanced by utilizing staining techniques to bring out the 
histologic slructure in the ground section. 

To get the maximum information from the study of a radio- 
autograph it is necessary to compare identically corresponding 
points in the autograph and the original section. This condition 
can beat be approximated with the present technique by man¬ 
ually superimposing a negative of a photomicrograph of the 
section on one of the radioautograph. Evans (7) has recently 
dcvclot>ed a method of obtaining an automatically superim¬ 
posed section and radioautograph for sott tissues. An adaption 
of this method for calcified tissue sections may lie possible 
and would be highly desimble. 

In view of the high solubility of iodides in tissue fluids and 
tlie evidence that some foim of tissue fluid does exist in teeth 
(•/), the radioactive iodine will appear in those portions rrf the 
tooth to v\ hich fluid is transported from the bl(x)d stream, by 
whatever mechanism. Ihe radioautographs above show radio¬ 
active iodine uptake by the teeth, giving further indication that 
a dynamic fluid medium exists in the calcified structures. 

The distinction between a metal ml ize<l substance and one 
such as iodine may be indicaleti by the cc»mi>arison of our 
radiouutographs with phosphorus nidioautographs such as 
those published by Erbachcr and W annenmachei and Berg- 
gren (6). ^'h<i best ones seen by the authors were done by 
Bcvelander and Ander (J), but these have, not l«?cu published. 
The radioautograjihs show that the radioactive phosphorus 
coi icon trail tin is highest in young teeth and is higher in those 
parts of adult teeth that have not maturetl. It can be rcatiily 
seen frtim the radioactive iofiinc aulograj^hs that this tlistribu- 
tion is not true of iodine. 

At picsent the size of the dose of radioactive iodiiu: necessary 
to obtain a satisfactory radioautograph has limited dental 
studies in humiins to individuals receiving large doses foj treat¬ 
ment of thyroid disorders {9). An atlemi>t is l^eing made to re - 
fine the tcchnifiue sufliciently to obtain autographs from the 
administration of safe tracer doses to normal individuals. 

The re.sults obtained demonstrate the cflii ae> of the use of 
radioautograi>h>' with radioactive iodine as a method for stud\ ' 
ing the physiolog}- of the fluid in teeth in cnmmuiuciition with 
t he s\ stemir ci rriila 1 iori. 
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Applied enatcmif of the heed and neck: for students and 

ptactUicnets of dentistry, (2nd ed.) llarry H. Shapiro. 

Philadelphia-London-Montrcal; J. B. Uppincott, lf>47. Pp. 

xvi -h 303. (IHustrated.) $10.00. 

As its subtitle indicates, this book is concerned mostly with 
the application of the anatomy of the face, mouth, and jaws to 
dentistry and oral surgery. Other features of the anatomy of 
the head are also treated from this point of vie\v. The neck, 
except for surface anatomy, is not completely covered. 

The opening chapter presents surface and topographical 
anatomy which is well correlated with the later treatment of 
Toentgenographic interpretation and the skull with its anthro- 
pomef;rv, 

Other chapters arc devoted to: development (written b\' 
Bernice L. Maclean, the author's wife), the teeth and dental 
arches, the nose and paranasal sinuses, the temperomandibukr 
joint, musculature, glands, neuroonatomic considerations, and 
blood vessels and lymphatics. Finally, oral infections, maxillo- 
fada] war injuries, and the edentulous mouth arc considered. 
The lemperomandibular joint is particularly well handled, and 
its mechanics are given clearly and accurately—a rather rare 
accomplishment. The fMjriphemI nerves arc presented with 
Spedul emphasis on problems of anaesthesia, I'he description 
of the iymt>hatics is hardly adequate and constitutes a defect 
in the otherwiM; thorough treatment of oral infections and 
iheir i^ossibiHties for spread. 

The general surgeon, the neurologist, and the ophlhalmoh 
-ojdst will not find this book particularly well suited to their 
needs. The anatomist may be a little troubled over a few in- 
'Consistencies in terminology and the treatment of occasional 
controversial issues. The book is, however, w'rittcn from a 
fundamental pf)iut of view and constantly emphasizes the 
necessity for accurate basic knowledge. It presents clearly a 
^jreat deal of well-illustrated and weil-document«l information 
and to the group for which it was written it should prove a 
highly valuable work. 

Enw ARD A. Holvoke 

Department of Anatomy, College of Medicine, 

Unitersityof Nebraska, Omaha 

A suryey of antimalarial drugs, 1941-J94S, Frederick Y. 

WiscJogle. (Ed.) Aitn Arbor, Midi.: J. W. Edwards, 1946, 

Vol. I: Pp. xi 4- 536; Voi. II, Pu 1: Pp, 987; Vol, U, Pt. 

2: Pp, 988-1921. $30.00. 

During the war the Office of Scientific Research and 
Development, on recommendation by the Committee on 
Medical Research, sponsored and supported a vast program of 
research in malaria chemotherapy (Science, January 4, 1946, 
pp, 8-9). Dr. Wisclogle headed the Survey office which was 
estalilished, utu er » contract witli The Johns Hopkins Uni¬ 
versity, to collect, systematize, and disseminate the fmdings 
of reaearch workers in this field. The data collected are sum¬ 
marised in this monograph. 

Volume 1 comprises six disquiaitive chapters; I, '^History of 
the Co-operative Wartime Program”; II, “Pharmacological 
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; id {V»tential Ahtimalariall Drui^”; 

of Potential Interest”; tV, **Rationaie Un^rlyitig 
tWtllnical Evaluation of Antimadarial Drugs”; V, 'Nummary ; 
of Data on the Drugs Tested in Man”; and VI, •'Descriptions^ 
of the Various Testing Procedures.” 

Volume II is a tabulation of the results obtained tn tests of 
approximately 12,400 drugs in roughly 50,000 groups of 
laboratory animals. Actually, more than 13,000 different sub¬ 
stances were screened, but some were omitted from the mono¬ 
graph because releases could not be obtained from their 
suppliers. Except for about 600 miscellanecms drugSt each 
entry includes, in addition to tlie test results and Survrry 
Numbd^ the structural formula (probable) on tiie basis of 
which the drug was dassifiod in the Survey system, the corre¬ 
sponding molecular formula, and the name in accordance with 
the system of Ckemieal Abstracts, This volume also contains 
the three indexes .to the monograph, arranged by subject, 
molecular formula, and Survey Number (SN number), respec¬ 
tively. 

Methods of synthesis, biochemical and parasitological 
studies, and certain intensive pharmacologica] and clinical 
studies, which did not lend themselves to the system oC presen¬ 
tation of the monograph, have been left for publication by the 
individual investigators. 

“The monograph was prepared with two main objectives 
constantly in mind: (1) to expedite the search fur still liettcr 
antimalarial drugs and (2) to serve as an established pattern 
for systematic chemotherapeutic studies of other infections.” 
In Atldition, it presents organic chemists with a welcome pat¬ 
tern for tiannng compounds, drawing their structures, and 
classifying them functionally. 

ALttERT J. BveR 

National Inslilute of Health, Bethesda, Maryland 
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T he title which i have chosen for 

this address is a presumptuous one. In a brief 
half hour we must attempt a survey of the 
sciences, give some idea of their different natures, tell 
something about their present doings, and throw a look 
to their future. To find our way through this difficult 
task, we shall need some guiding principle. For this pur¬ 
pose let us regard the different sciences as arranged in a 
hierarchy, on a sort of ladder, in the order of their ab¬ 
stract character. This is a useful principle of arrangement 
for which we have long been indebted to the French 
philosopher, Auguste Comte, along with some other good 
things and some pompous bosh. 

At the base of the ladder we place mathematics, the 
discipline which carries furthest the process of abstrac¬ 
tion, by selecting—abstracting out—for study from the 
real world only the simplest and most general concepts 
such as those of order, number, and dimensionality. By 
taking into consideration further concepts abstracted out 
from the real world, such as those of matter, energy, and 
electricity, we come to the science of physics. By includ¬ 
ing the concept of different kinds of substance and of 
chemical change from one kind to another, we arrive at 
diemLstry. By adding the concepts of a special kind of 
matter called living and of a special kind of behavior 
called mental, we come to biology and psychology. And, 
by including in our study more and more of the complex¬ 
ities of the actual world around us, we could pass on to 
social psychology, economics, and the social sciences in 
general. Let us now look at some of these sciences in the 
order named. 

We start with mathematics—so-called Queen of the 
Sciences. For a mathematician this might mean Quecit 
^Vver" the Sciences; you remember the dictum of 
Pythagoras, who said, “All things are number,” But for 
a physicist, like myself, it cannot mean more than Queen 
“among” the Sciences. There are three things about 
mathematics of which I wish to speak; its simplicity and 
generality, its freedom of invention, and its logicality in 
accomplishment* 

The simplicity and generality of mathematics reside in 
the simple and general character of the elements that it 
picks out for study. These arc such things as order, num¬ 
ber, magnitude, dimensionality, functional dependence, 
proximity, induaion, and cxdusion, whidi prove on 
examination to be quite simple and general notions. Thus, 
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the idea of number is a simjjle and general one, as, for 
example, the simple three that characterizes these three 
fingers or the first three men in the front row, and the 
general three which characterizes ail other collections of 
three objects. Mathematics is sometimes hard for you 
and me to understand, not because the mathematidan 
chooses complicated things to talk about, but because he 
says such complicated things about them. As the study of 
mathematics becomes more profound, the elements se¬ 
lected for study may even tend to become simpler. 
Finally, they become meaningless p^s and q's on a piece of 
paper whidi have no properties beyond those contained 
in the rules chosen for their manipulation, and no function 
except in testing the internal consistency, rather than the 
truth, of the results of such manipulation. It is at this 
stage that Bertrand Russell makes the humorous com¬ 
ment, “Mathematics may be defined as the subject in 
which we never know what wc are talking about nor 
whether what we are saying is true.” 

The freedom of invention in mathematics lies in the 
liberty of the mathematician to create new elements for 
study by combination, extension, and analogy, and in his 
liberty to create his own problems for investigation in 
which he pursues the behavior of his elements to the 
furthest depths his mind can penetrate. This liberty is 
highly prized by mathematicians. As Cantor pat it, 
“Das Wesen dcr Mathcmatik liegt gerade in ihrer 
Freiheit” (The essence of mathematics lies just in its 
freedom). Nevertheless, this freedom has some peculiar 
consequences. When the mathematician finds that the 
problem which he has freely created is too hard for solu¬ 
tion, he is still free to create an easier one—which he can 
solve and publish in a paper. With the freedom to set up 
all sorts of problems for solution it becomes more difficult 
to distinguish between trivial and important problems; 
and the doings of mathematicians may become controlled 
by temporary fashion or by the opinion of influential 
cliques. Nevertheless, these difficulties are also present to 
a lesser degree in the other sciences, and we often have to 
leave it to the future to decide what really was important. 

The logicality of mathematics places a true limit on its 
creative freedom, since, above all else, the mathematician 
will demand that the results of his studies shall lead to 
mutually compatible conclusions. Indeed, at a funda¬ 
mental level the disciplines of logic and mathematics have 
now tended to merge. On the one hand, this has come 
about from the invention of symbolic logic—the so- 
called algebras of logic—which lead logidans and mathe- 
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maticians to use the same kind of economical, shorthand 
language. On the other hand^ and more important, it has 
come about from the contradictions to which mathe¬ 
matics is now being led as it pushes Us studies further by 
vtdiat seem to be logical procedures. This means not only 
that mathematics provides a testing ground for what 
is logical, but also that the problems of logic have 
now become fundamental problems for mathematics 
itself. 

This turn of affairs is so important that I shall try to 
give some idea of the way in which logical difficulties can 
arise. Mathematicians love to talk about sets of elements, 
for example, the set of three elements consisting of this 
pencil, this paper, and this desk—a perfectly simple idea. 
With their urge to create, they then like to talk about 
subsets of such a set, such as the subset containing the 
two members, pencil and paper or pencil and desk—still 
perfectly simple—or, even more, to create a new set con¬ 
sisting of all subsets containing two members—not quite 
so simple. In this way they are led to create a so-called 
set of all sets, which contains among its elements ail 
possible subsets and all sets of such subsets. This leads to 
an infinite number of elements which is very pleasing to 
the nmthematicians, since the properties of infinity are 
among the very things that they especially want to 
study. But now the trouble begins. On a piece of 
paper no larger than this wc define some simple quantities 
applying to the elements of the set and define what seems 
to be a sensible subset. By a small computation we then 
calculate the value of one of our quantities for t he subset 
and, to our amazement, suddenly obtain the value i for a 
quantity whidi by definition can only have the values 0 
and 1. This is no trivial contradiction such as could be ob¬ 
tained by doing something foolish, like dividing by 0 or 
reasoning from an incorrect geometrical drannng. The 
mathematicians themselves do no£ agree as to what is 
wrong. Perhaps infinity will always make trouble; perhaps 
we have defined something that cannot exist; perhaps the 
logical principle of excluded middle is wrong. These are 
important questions. The presently shaken foundations 
of mathematical analysis depend upon the answers. 

To the abstractions considered by mathematics, 
physics adds further elements, taken from the real world, 
which seem of a more palpable character. These include 
ccmccpts as to physical space and time, the study of which 
has led to the Einstein theory of relativity; the concepts 
of mass, momentum, energ>% and electricity, whose 
deeper treatment now finds expression in modern quan¬ 
tum mechanics; and the concept of fundamental struc¬ 
tural particles sucii as electrons and protons, which 
constitute the subject matter of nuclear physics. The 
developments of relativity and of quantum mechanics, 
and progress in nuclear physics, have been the great 
happenings in physical science during the present 
century. 

The theory of relativity has two branches: the special 
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t&ttdry which treats the relativity of uniform motion in a 
line, and the general theory which treats the.4 
rdativity of all kinds of motion and is thereby led to 
theory of gravitation* The ideas of the special theoryw 
obtained by an appreciation of the actual nature oCf 
spatial and temporal measurements, have now permeated i 
tie whole thinking of physics. We use them every day in 
the laboratory, for example, in treating the behavior of 
hi|^-velocity particles or in calculating the energy of 
nuclear reactions such as those in the atomic bomb. We 
no lon^ find it strange that meter sticks should appear 
shortiSed aud docks slowed down, when in motion 
relative to our own measuring instruments. Indeed, we 
have now found mesotrons in the cosmic rays which, 
merely because of their high veiodtics, last 20 times 
longer than stationary mesotrons before changing over 
into electrons. It is now only the cranks, like cirde 
squarers and angle trisectors, and Nazi ‘'Aryan” physi¬ 
cists, who still remain worried by special relativity. The 
rest of us realize the inadequacy of old-fashioned space- 
time intuitions based on ancestral experience with slow 
velocities and have actually grown new space-time in¬ 
tuitions which make high-velocity phenomena seem 
reasonable and right. 

The ideas of the general theory of itlativity and its 
theory of gravitation have had much less impact on the 
ordinary thinking of physics. This is partly due to the 
fact that the Newtonian theory of gravitation is plenty 
good enough for the laboratory, and that the three crucial 
tests of general relativity have to do with small astro¬ 
nomical effects. In addition, the nonlinear equations of 
general relativity are extremely troublesome to handle, 
and this has led to a recent attempt at a linear theory of 
gravitation, for which 1 cannot myself ace adequate 
motivation. As nearly as I can sec the future, the rela¬ 
tivity theory of gravitation provides a basis from which 
we shall go forward, not backward. Recent English 
opinions that Hubble’s observations disprove the rela¬ 
tivity treatment of the recession of the nebulae are not 
sound; the most that such observations could now do 
would be to disprove the adequacy of some particular 
model of the universe. In tliis connection, I have two 
pleasing bits of astronomical information to impart, 
Observations on neaii>y nebulae, made in recent years at 
Mount Wilson and at Mount Hamilton, now give strong 
additional evidence for the belief that the red shift in Ught 
from distant nebulae is actually due to their motion away 
from us, as assumed in the relativity treatment. The final 
figuring of the 2004nch mirror in Pasadena is now so 
nearly perfect that we can ccmfidently expect its com{de- 
tion this summer. The mirror will then go up to join the 
felescope mounting, which waits for it on Mofint 
Paloraar, and we can look forward with excitement to the 
nw knowledge of the structure of the universe which this 
greatest of all telescopes will bring. 

We must now turn to quantum mechanics, which 
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given US the greatest advance in theoretical physics since 
relattvity* As in the case of relativity, this advance has 
resulted from dear thinking with regard to the actual 
nature of the results of physical measurement; its con¬ 
sequences have now permeated the thinking of the 
laboratory; and it has led to new and improved ideas con¬ 
cerning the nature of the physical world. The full de¬ 
velopment of quantum mechanics, however, can not yet 
be regarded a$ complete, since so-called infinity difficul¬ 
ties persist when we attempt to push on. 

Among the new and improved ideas provided by 
quantum mechanics are some striking condusions con- 
ccniing the true relation between cause and effect. In 
agreement with the Heisenberg uncertainty principle, we 
now see that a complete knowledge of tlie state of a physi¬ 
cal system at any given instant is not suffident to permit 
an exact prediction of that system*s future behavior. The 
best that we can do is to make statistical calculations 
concerning the future behavior that can be expected on 
the average. As a consequence, we now have to regard 
the true connection between physical cause and effect as 
a statistical one and give up the idea that the behavior 
of the physical world is strictly determined, 

rhis still seems very distressing to Einstein, who says, 
“IJer Herr Gott wurfelt nicht'* (The Lord God docs not 
throw dice). Most of us, however, are quite content with 
the outcome. We do not see how any other outcome would 
l)e ]x)ssiblc in view of the uncontrolled disturbances in¬ 
troduced by the very act of observation. We appreciate 
that past intuitions as to the exact connection of cause 
and effect were based on experience with those very 
situations where the disturbing effects of observation are 
too small to be noticed. And we are happy that possibil¬ 
ities for statistical prediction still remain, since, without 
some possibility of prediction, sciejice itself would surely 
be destroyed. I must caution you, however, that the 
opinion of one good physicist that the uncertainty 
principle brings free will and moral responsibility back 
into the world can hardly be regarded as sensible. As far 
as I know, moral responsibility has never left the world 
and, indeed, could hardly be helped by a principle which 
makes physical happenings, to the extent that they are 
not determined, take place in accordance with the laws 
of pure chance. 

Now to nuclear physics, where we delightfully arrive 
at an old-fashioned kind of science in which the exjxjr- 
imenters find out new things faster than the theoreticians 
can predict them, and sometimes in contradiction thereto. 
The important recent events in this fidd have been the 
experimental discovery of the new particles—neutron, 
positron, and mesotron—now added to the previously 
kOovm electron and proton, and the experimental study 
of the properties and bdbavior of the different kinds of 
nucld which are composed from such fundamental 
particles. It h thto diffe^t kinds of nuclei which give 
ns tho 1^^ atoms substances that exist 


in the world. It will be of interest to mention three 
examples of the interplay between experiment and theory 
in this field of work. 

Ihe existence of the positron—a positively charged 
electron—^had not been theoretically predicted before its 
discovery in cosmic rays by Anderson, but an existing 
attempt by Dirac at a theory of the proton was then im¬ 
mediately seen to give at least a partially satisfactory 
explanation of the positron instead. The existence of a 
particle like the mesotron had been theoretically assumed 
beforehand by a Japanese named Yukawa, in order to 
explain the forces holding protons and neutrons together 
in nuclei. Actual mesotrons, which are like electrons but 
200 times as heavy and with an average life of only 2.15 
millionths of a second before they change over into elec¬ 
trons, were then discovered in cosmic rays by Nedder- 
meyer and Anderson, but have so far not proved success¬ 
ful in explaining the forces that hold protons and neutrons 
together. The disintegration of uranium nuclei by fission, 
which led to the invention of the atomic bomb, had not 
been theoretically predicted before its discovery by Hahn 
and Strassmann. How'ever, immediately on discovery, 
this phenomenon was seen to be reasonable on the basis 
of simple theoretical considerations of Bohr as to the 
nature of heavy nuclei, 

I must complete these words on nuclear physics wdtli 
a remark about a horrible little particle called the neu¬ 
trino. No direct effect from neutrinos has ever been found; 
their existence has been assumed merely for the purfwse 
of carrying away energy and momentum that would 
otherwise seem to be destroyed. This is very unsatis¬ 
factory. Perhaps it would be better to abandon the idea 
of the co 2 iservation of energy rather than to invent a new' 
particle that one can never find. 

I hope that the foregoing gives some right ideas as to 
what is happening in physics. Inhere are other things 
which I should like to talk about, such as the important 
work of Prof. Lindsay, of this University, on the philo¬ 
sophical bases of physics, but these deep matters will have 
to be a subject for private conversation with him. 

We now come to the science of chemistry, which adds, 
to the physical notion of the existence of matter in 
general, the more specific concept of many different kinds 
of chemical substance and of chemical reaction from one 
kind of substance to another. In this connection, however, 
i must now tell you of an important change that has 
taken place in our thinking. With the help of the new 
quantum mechanics, and of our new ideas as to the nature 
of electrons and nuclei, we now find it possible to give an 
adequate explanation of chemical substance and chemical 
reaction in terms of the concepts of physics. Thus, a minor 
revolution has taken place in the organization of science. 
We iiow no longer regard chemistry as a science separate 
from physics but rather as one of the group oi physical 
scietoces fn which,for example, we also include kinematicsi 
medianica, and electrodynamics. 

, 137 ' 



I call this revolution a minor one for several reasons. 
Tlie exi)lanatLon of ciicmistry in terms of physics is a 
revolution that was long impending and, indeed, expected 
and desired by many chemists, but one which could not 
be consummated until quantum mechanics had furnished 
the proper toob. The revolution has not eliminated the 
necessity of providing different kinds of atoms to explain 
chemical substances and reactions, but lias merely trans¬ 
ferred to physics the task of building such atoms out of 
electrons and nuclei. Finally, the revolution has had 
little impact on much significant chemical work, since the 
theoretical possibility of going ])ack to quantum mechan¬ 
ics for explanation is often neither practical nor profit¬ 
able. Thus, it would often be foolish to describe in quan¬ 
tum-mechanical language the results of the work in 
physical and inorganic chemistry which has been carried 
out at Brown University by Prof. Kraus and his col¬ 
leagues, and which has been so important in peace and 
in war. Similarly, in the important applications of organic 
chemistry to biological problems, quantum-mechanical 
language is not usually appropriate. 

Let us now turn to the field of biology. To a physicist 
who, like myself, still remains a human being, this would 
seem to be a wonderful science, with possible answers to 
all the important questions of life. It would be so easy if 
we could just say that 'dife*' is the new abstraction that 
must now be added to those of physics and chemistry to 
get the science of biology, and that this science will then 
tell us all we want to know about life, death, freedom, and 
immortality. I think, however, that actually we have to 
say something much more nearly like the following. 

Wo now add a new kind of abstraction, that of the so- 
called living organisms. These are material bodies which 
can maintain themselves, at least for a time and in a 
properly selected environment, in a substantially steady 
state through a continuous interchange of matter, energy, 
and entropy with their surroundings; which arc irritable 
to external stimuli and can adjust to moderate changes in 
environment; which, under suitable conditions, can ex¬ 
hibit |)os5ibiiities for growth, change in form, and repro¬ 
duction in kind; which present themsclvTs to our atten¬ 
tion as a series of many different but not unrelated 
species; and which exhibit the influence of a long past 
history of evolutionary change as an essential deter¬ 
minant of present structure and behavior. 

The difference Ijctween biological and physical-chemi¬ 
cal work is frequently characterized by the intimate 
dependence of biological material on its environment 
and its essential dependence on the specific history of its 
past evolution. Indeed, the essence of a good physical- 
chemical experiment, when we are not concerned with 
cosmological problems, is usually to free the outcome 
from such dependence. Thus, a mixture of hydrogen and 
oxygen should explode whether we prepare the gases 
ourselves and store them in bottles or buy them already 
prepared and stored in tanks. But the behavior of plants 


and animals is always delicately dependent on sunlight 
and food and is essentially dependent on a particular 
series of evolutionary changes that have taken place in 
the recent past—in the last 100,000,000 years or often 
much less. 

I wish that I were comf>etent io tell you about the 
extraordinarily interesting things tliat are happening in 
biology. The last sweeping innovation in this field still 
appears to be the genetic explanation of the factors con¬ 
trolling heredity, given by Morgan and his colleagues. 
It is ^mforting to appreciate the extent to which our 
own behaviors arc determined by the genes, provided by 
our fathers and mothers, since we canh do anything about 
it ourselves. Recent happenings in genetics include: 
claljorate mathpmatical analyses of ihe rates at which 
evolutionary changes am take place through gene muta¬ 
tion; laboratory oI)servations on the action of the environ¬ 
ment in selecting for survival different mutant forms of 
bacteria; further experiments on the artificial f)roduction 
of mutations and on the possibility for the specific control 
of such mutations; and studies of the chemical processes 
by which genes determine the behavior of the rest of an 
organism, which have been greatly furthered by Headless 
recent introduction of Neurospora as an (?s/x^cia]Jy con¬ 
venient genetic material. ^ 

In the field of biochemistry great things are also haj)- 
pening. They include studies on the action of enzymes— 
hormones, vitamins, and others—in controlling biochemi¬ 
cal reactions; advances in immunology, where the lock- 
and-key-like behavior of antigen and antibody seems 
significant; further work on the structure of the proteins, 
where the template-like pattern of complicated molecules 
plays such an important role; and studies of the tobacco 
virus and other similar viruses, where such a simjjle 
physical-chemical structure is found that we have to 
regard these substances as lying at the boundary between 
inert and living matter. To the p)hysicLst, biology is the 
green pasture beyond the fence where it would be good 
to roll in the long grass. 

We must now pass on to psychology, which is the hiast 
abstract of the sciences for which we shall have time. 
Here it would be simple if wc could just take “mind^^ as 
the further abstraction from reality that has to be added 
to those of biology to arrive at psychology, but things now 
become so complicated that the psychologists themselves 
are not yet well agreed. For myself, I should at the pres¬ 
ent moment like to-say something about as follows. We 
now add the new abstraction of a special kind of behavior, 
commonly called mental, which characterizes the activity 
of individual organisms as a whole, which frequently 
appears purposive in character, and which includes the 
verbal behavior of ourselves and of others when giving an 
introspective account of our own sensations, feelings, and 
thoughts. Certainly a very poor statement, containing 
ill-defined apd unanalyzed concepts, but at least omitting 
or covering up in its verbiage that bothersome word 
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, “mind.” We are indebted to the work of the behaviorists, 
including the important contributions of Prof. Hunter, of 
this University, for a view of psychology which einpha> 
sizes observable behavior rather than hypotheticsd mind. 
This leads at once to the first of two comments on 
psychology. 

As a consequence of the ease with which we often 
distinguish between what we call physical, and what we 
call mental, behavior, it seemed natural in the past—and 
indeed long ago in the past—to introduce the two sepa¬ 
rate abstractions of body and of mind. By doing so, how¬ 
ever, we immediately threw ourselves open to that sea 
of troubles, the so-called body-mind problem. Having 
divided our man up into a separate mind and body, what 
should be the interaction between these two disparate 
entities, and how should w^e ever get the whole man back 
together again? Increasingly in the last years these 
theoretical difficulties have been augmented through 
ol)servation and practice in the field of psychosomatic 
medicine—for example, recognition in military medicine 
of the psychogenic factors in the nevertheless real rheu¬ 
matism of soldiers. In general, we often find, on the one 
hand, unconscious desire to escape into ill health pro¬ 
ducing the corresponding physical symptoms, and, on the 
other, the presence of bodily health fostering mental 
serenity and sanity. In such connections it seems prob¬ 
able that our scientific abstractions will in the future 
become more appropriate. 

The second comment has to do with the revolution in 
psychology brought about by the psychoanalytic doc¬ 
trine of Freud. As to this, much controversy has raged, 
and some academic psychologists arc still disturbed, 
even when the language and explanations of psyclio- 
analysis are already issuing from their lips. From a 
pragmatic point of view psychoanalysis certainly proves 
useful—in the treatment of neuroses, in the treatment of 
a restricted class of psychoses, and, above all, in our 
daily lives when wc must try to understand the motives 
both of ourselves and of others. Indeed, in view of its 
present expense, perhaps we ought to say, “Wliat this 
country needs most is a good five-cent psychoanalysis.” 
The various methods of so-called “short therapy,” 
recently introduced through the exigencies of inilitar>^ 
psydiiatry, may be a step in that direction. From a 
theoretical point of view much remains to be done. The 
better incorporation of psychoanalytic doctrine into the 
main body of psychology must be pursued furtlier; the 
already-fruitful study of the relations between psycho¬ 
analysis and cultural anthropology must, be continued; 
and, above all, the present v^igorous development of 
psychoanalytic theory must not be stopped, even by 
Freudian scholastics who regard themselves as the only 
true guardians of the pure faith. 

Psychology must be the last of the various sciences to 
which we give detailed attention. We have now gained a 
reasonable idea of the kind of things happening in the 
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different sciences and the methods by wffiich we proceed 
from one science to another by including further features' 
of the actual, concrete world around us. By continuing the 
procedure we could presumably go on to social psychology 
and the social sciences in general, although perhaps with 
considerable difficulty and uncertainty. 

So far consideration has been given to tlae so-called 
pure sciences, each of which has the task of determining 
the principles that explain its own particular field of 
phenomena. We must now give a word to the so-callcd 
applied sciences, in which these princit>Ies are employed 
in other fields. For the layman, the term applied science 
usually implies application to practical or industrial ends, 
such as the navigation of ships or the manufacture of 
radios, but for the scientist, the term also includes, as of 
s|iecial interest, the application of the principles of one 
science to another. 

Of all the applied sciences, applied mathematics is the 
most important, since its methods are needed and used in 
all tbe other sciences. This usefulness does not seem 
surprising, for, as we have seen, mathematics selects for 
its study those simple and general elements which will 
also often be present in the situations studied by other 
sciences. In addition, mathematics has invented such a 
clear and economical language for the logical treatment 
of complicated problems that the other sciences also find 
it useful as they themselves become more complicated. 
As an illustration, wc, nowadays, even find psychologists 
writing hooks on that very difficult subject, the mathe¬ 
matical theory of statistics—and they do not do so badly 
at it either. 

In view of the importance of applied mathematics, I 
wish to pay special tribute to Dean RicJiardson who, in 
addition to his own notable contributions to pure mathe¬ 
matics, has had the sagacity and ability to foster the 
establishment and activities of the Brown University 
Institute of Applied Mathematics. We may look on the 
present and future accomplishments of this Institute with 
satisfaction and confidence. 

Just as mathematics, the most abstract of the sciences, 
can be applied to all the others, each of the various pure 
sciences can be applied to those that stand above it on 
the ladder of abstraction. Thus, the applications of 
physics and chemistry to biology arc now proving ex¬ 
tremely fruitful in the explanation of biological phenom¬ 
ena that we could not otherwise understand. Indeed, the 
study of biology with the help of physical-chcmical 
methods is a rich vein whicJi will not be worked out for 
many decades. This brings us to a consideration of the 
problem of the extent to whidi the phenomena of any 
science can be e;q>lained in terms of the more abstract 
sciences below it. Perhaps all of biology and psydiology— 
life and mind themselves—might be explained in 
terms of physics and chemistry. This would be 
pleasing to some persons, including some pretty good 
scientists* 
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This itt^x>rtant question, as to the extent to which a 
given science can be explained in terms o( more abstract 
ones, is always prcsciit in my own thinking. I 
believe that the answer depends on the extent to 
wliich the science in question has really introduced 
genuinely new abstractions from reality, beyond 
those already incorporated in the preceding sciences 
below it. On this basis, I myself feel led to the following 
tentative conclusions: on the one hand it is my conviction 
that the phenomena of biology and psychology will never 
l>e found to contradict the principles of physics and chern* 
istry. On the other hand, it is my belief that such principles 
will perhaps not prove sufficient for the full explanation of 
bioiog>^ and will almost certainly not be sufficient for the 
explanation of psychology. 

Finally, I wish to say something about the application 
of the sciences to so-called practical ends. In the first 
flush of enthusiasm for the industrial revolution that 
resulted from the practical applications of science, it was 
felt that the consequences of such application could only 
be for the good of man. As we have seen more of these 
consequences, however, and thought more deeply on such 
matters, we now realize that the practical results of 
Science will be good or evil, in the ethical sense, depending 
on the nature of the application. This conclusion is 
dramatically illustrated in the scientific development of 
atomic energy which can be used either for i^eaceful or 
destructive purposes. The possibilities for evil are clear 
in the development of a weapon which could be used, in 
a surprise attack before any declaration of war, for the 
destruction of a score of cities and most of the inhabitants 
thereof. 

The <wils that can result from wicked application do 
not mean that science itself is evil. Each pure science 
merely gives an objective account of the facts which it 
finds in its own field of study, These facts are ethically 
neutral; it is only their application that can lead to evil 
rather than good results. Moreover, from a broader and 
deeper jx>int of view, the pursuit of these ethically neutral 
facts must itself be regarded as a good- It is a spiritual 
good, since knowledge of the true nature of the world in 
which he lives should increase the intellectual dignity of 
man. It is a practical good, since it is only through knowl¬ 
edge of the actual facts that men of go<KJ will can plan for 


their application to good rather than evil ends. Keeping 
certain facts secret, as in the field of atomic energy, can 
be tem|>orarily important and serve a useful purpose, but 
can make no fundamental contribution to the prevention 
of evil. 

In the control of evil, psychology and the social sciences 
have a special role to play. This resides in the provision of 
information and advice concerning the hurnan and social 
consequences of different courses of action—for cxamplo, 
in establishing international control of atomic energy, It 
does not reside in any ethical quality f>crtaining to these 
scicrifes themselves. Ulie objective findings of psychology 
are as ethically neutral as those of any other science and 
can be applied not only to good but also to evil ends, as 
in determining the most cffectiv'c form for sinful propa¬ 
ganda such as that of the Nazis. Even when the anthro- 
lX)logist studies the moral practices and systems of differ¬ 
ent tribes and nations, his findings remain objective and 
ethically neutral and contain, as science, no recommenda¬ 
tion of one set of moral values over another. Science is 
concerned with judgments of existence, not judgments of 
value. 

The judgments of men and of nations of men as to 
what is good depend partly on the static factors of child¬ 
hood training and of prevailing cuslon^, but partly also 
on the dynamic consequences of the new spiritual insights 
which <lctermine the teaddngs of ethical leaders and 
which each of us may .sometime.s experience in the closet 
of his conscience. As the judgment is being reached, 
science can advise as to the nature of the facts. When the 
judgment is being advocated, science can point out its 
consequences. When the judgment is being implemented, 
science can supt>Iy tools for the accomplishment. But in 
its final essence, ethical judgment is a creative activity 
of man. 

It Is 'iny faith that the ethical insight and scientific 
intelligence of man are suclx that the control of evil is 
possible. 1 am sure that humanity will continue to en¬ 
counter great troubles, but I do not think that civilization 
will destroy itself. To surmount our troubles, we shall 
need courage, patience, clarity of thought, and sincerity 
in the advocacy of fair and reasonable courses of action. 
For these virtues we may pray, each in his own 
fashion. 
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NEWS 

and Notes 

The National Science Foundation 
bill, after having been passed by both 
the House and Senate, was vetoed by 
PrcsklcMit Truman on August 6. At the 
same time the President urged that 
Congress, when it reconvenes in Janu¬ 
ary, reconsider and pass an acceptable 
bill. The veto message slated that the 
bill imjdied “a distinct lack of faith 
in the democratic [)rocc:ss” and, in 
effect, would *‘vest the determination 
of vital national plicies, the expendi¬ 
ture of large public funds, and the 
administration of important govern¬ 
mental functions in a grouj) of indi¬ 
viduals who would be essentially 
private citizens,” It went on to say 
that “full governmental authority an<l 
rcsi>onsibility would be placed in 24 
part-time oflicers whom the Preswh'nt 
could iKit effectively hold res[)onsible 
for proper administration. Neither 
could the director of the Foundation 
be held responsible ))y the President, 
for he would be an ap|x>inlcc of the 
Foundation and would be insulated 
from the President by two layers of 
part-time boards.” 

Watson Davis, director of Science 
Service, in a release dated August 7, 
has aptly commented: “Scientists in 
all fields are disappointed that the bill 
did not become law. Some of them 
point out that control of research 
funds available for grants are left, by 
default, largely in the hands of the 
Army, Navy, and Air Force.. . they 
want to see rest^arch predominantly in 
civilian hands, and the military re¬ 
search bureaus have agreed with them. 
Scholarships for young research scien¬ 
tists were authorized in the bill as an 
aid to filling the depleted ranks of 
scientific investigators. This is con¬ 
sidered one of the most important 
functions of the foundation, now 
delayed,” 


Network television operatlona were 
expanded on June 27 , when station 
W'NBW (NBC) went on the air. 
Located in Washington, atop the 
Wardman Park Hotel, the new station 
is I'mked by coaxial cable with station 
WNBT in Nt‘\v Yoik, Using a new 
po.stwar television transmitter, type 
IT-SA, developed by RCA, the sta¬ 
tion will operate on Channel 4. The 
picture signal of the transmitter is 
built up to 20.7 k\^^ when radiated 
from the turnstile antenna on the 
350"foot tower on the hotel. Network 
operations on a national scale arc to 
be considerably expanded during 1948. 
Present coaxial cable facilities now 
extending from New York to Phila¬ 
delphia, W^ashinglon, Richmond, and 
Charlotte, North Carolina, will be 
connected with a cable already in¬ 
stalled between Jacksonville, Florida, 
Atlanta, Jackson, Mississippi, Shreve¬ 
port, lyouisiana, and Dallas. Installa¬ 
tion oJ the cable from Charlotte 
through Augusta to Atlanta and fiom 
Dallas to D)s Angeles W'il! com[)lete 
the first coast-tivcoast network. 


About People 

Donald A, Keys, chairman, Depart¬ 
ment of Operative Dentistry, University 
of Nebraska, will give a series of lectures 
liegifilling August 23 to members of 
national dental associations in Norway, 
Sweden, and Denmark, to help bring 
dentists in these countries up to date on 
recent American developments in den¬ 
tistry. Dr. Keys will return late in Sej)- 
tember. 

Charles £. Kellogg, chief, Division 
of Soil Survey, U. S. Department of 
Agriculture, returned July 24 from a 
three-month visit in Europe and Africa. 
He attended the Mediterranean Con¬ 
ference of Pedology in southern France 
and Algeria, took part in a small confer¬ 
ence held in Paris to plan for reorganiza¬ 
tion of the International Society of Soil 
Science, and visited the Rothamsted 
Experimental Station and the University 
College of North Wales. As the guest 
of INiiAC (Institut National pour 
J'Jitude Agronomigue du Congo Beige) 
he traveled for 5 wxeka in the Belgian 
Congo, visiting experimental atations and 


studying soils and agriculture in the 
field. 

Robert J. Coffey, former fellow of the 
Mayo Foundation, has been apix>inted 
professor of surgery, Georgetown Uni¬ 
versity, Washington, I). C., cITective 
July 1. 

R„ H, Rlgdon, formerly professor of 
pathology, University of Arkansas Med¬ 
ical School, has been a[)pointed professor 
of experimental pathology and director, 
Laboratory of Experimental Pathology, 
University of 'Pexas Medical Branch, 
Galveston. 

Winthrop Perrin Haynes, geologist, 
Standard Oil Comf)any of New Jersey, 
has been appointed visiting lecturer in 
geology, Harvard University, for the 
academic year 1947-48. Dr. Haynes will 
give courses in Petroleum Geology. 

Ralph T. Holman, now on leave 
frf>m the Department of Physiological 
Chemistry, University of Minnesota, 
will join the Department of Biixhemistry 
and Nutrition, Agricultunii and Mechani¬ 
cal C.'ollege of 4'exas, about February 1, 
1948. Dr. Holman is now doing post¬ 
doctorate work at the Nobel Institute of 
Medicine, Stockholm, and before return¬ 
ing to this country will spend several 
months with Prof. Tisclius at Uppsala. 

Arthur W. Grace, professor of clinical 
dermatology and syphilology, Long Island 
College of Medicine, left on July 27 for 
a 7-wcck lecture tour of South America 
during which he will visit 6 countries. 
His trip is sponsored by tlie E. R, Squibb 
& Sons In ter-American Corporation and 
the Squibb Institute for Medical Re¬ 
search as part of a program to stimulate 
the exchange of advances in research, 
practice, and medical education between 
the two continents. 

Raymond H. Fletcher, former di¬ 
rector of instruction, Highland Park 
Schools, has joineti the Texas regional 
office staff of Rohrer, Hibler and Rc- 
plogle. 

Fritz Schlenk, professor of biochemis¬ 
try, University of Texas Medical School, 
has been appointed professor, Depart¬ 
ment of Bacteriology, Iowa State College, 
and Paul Arne Hansen* recently asso¬ 
ciate bacteriologist in clurge of a field 
station for the U. S. Department of Inte- 
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rior at Hampton, Virgima, has been ap¬ 
pointed associate professor, 

Robert B. Dean, formerly at the 
University of Hawaii, Hans Heymann, 
Harvard \lniversity, Francis J. Relthel, 
California Institute of 1'echnology, and 
Donald F. Swlnehart, Los Alamos 
Laboratory, have recently l>een appointed 
assistant professors in the Dermrtment of 
Chemistry, University of Oregon, Kugene. 

WlUlaxn B. Deichmann, head of a 
Division of 'I'<)xicolog>', Kettering Labo¬ 
ratory of Applied Physiology, University 
of Cincinnati, since 1939, has been named 
associate i)rofcssor of physiuU^y and 
pharmacology and head, Division of 
Pharmaa)log>', Alliajiy Medical College, 
Alliony, New York. 

Lawrence M, Richards, formerly on 
the research staff of the DuPont Kxperi- 
ment Station, Wilmington, Delaware, is 
now associated with the Stanford Re¬ 
search Institute as a research chemist. 

John B. Patton, geologist, Magnolia 
Petroleum Company, Mt. Vernon, Illi¬ 
nois, has Ixscn appointed research asso¬ 
ciate in economic geology, Department of 
Geology, Indiana University. 

L. C. Oraton, professor of mining 
geology, and Francis Birch, professor 
of geophysics, l)oth of Harvard Univer¬ 
sity, have been sent to Iceland by the 
Committee on Exjicrimental Geology and 
Geo}>hysics at Harvard to observe 
geysers and other thermal i>henomena. 

Industrial Laboratories 

The Calco Chemical Division, 
American Cyanamld Company, 

Bound Brook, New Jersey, has recently 
announced that Robert P. Parker, former 
head, Pharmaceutical Section, Research 
Department, has been appointed assist¬ 
ant research director; Erwin Kuh, 
Pharmaceutical Research Department, 
research ass(x:iate; and James Smith, 
formerly of the University of Virginia, 
and J. J, Denton, Organic Section, 
Research Department, assistant chief 
chemists. 

At the General Electric Research 
Laboratory David Harker and J. S. 
Kasper have developed a method for 
determining the way in which atoms 
are arranged in a complicated crystal. 
The method, which involves mathe- 
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matkal analysis of the fiatterns <^tained 
when X-ray beams tbrou^ the 

crystals, may furnish important informa¬ 
tion aliout the structure of proteins. 
The atoms of a crystal, which have some 
regular arrangement, diffract the X-rays, 
and the pattern is recorded on a photo¬ 
graphic plate. Although it has been pos¬ 
sible to measure the intensities of the 
rays extending from the crystal and 
making up the diffraction pattern, it 
has not been possible to determine their 
phases. With the new methexfthe phases 
may l»e detennined from the intensities 
of the rays, the mathematical analysis 
then providing a picture of the crystal’s 
structure. 

Merck & Co„ Inc*, has named 
Randolph T. Major vice-president and 
scientific director; John H. Gage, treas¬ 
urer; and Per K. Frolich, director of 
research and development, succeeding 
Dr. Major. 

H. A. Murray, chief chemist and 
assistant j)lant manager, Best l'’of)d3, 
Inc., Buffalo, New York, since 1934, has 
been appointed manager of the Buffalo 
plant, succeeding V. B» McLean, w3io 
has retired. Edwin L. Sexton has l»een 
appointed chief chemist succeeding Dr. 
Murray. 

William Relner-Deutsch, microbi¬ 
ologist, Industrial Testing Laboratories, 
New York City, has been appointed di¬ 
rector of research. 

Willis F. Harrington, vice president 
and member of the Executive Committee, 
E. I. du Pont de Nemours & Company, 
resigned August 1. Mr. Harrington, who 
will continue to starve as a member of the 
Board, is succeeded by J. Warren 
Kinsman, general manager, Fabrics and 
Finishing Department* 

Colleges and IMvereltles 

The Department of Hortieulttire, 
Michigan State College, has recently 
received an ap^iropriation of $150,000 
from the State Legislature for facilities 
and equipment for research. 

Case Institute of Technology has 
announced the appointment of T* Keith 
Glenn an, an executive of Ansco Division, 
General Aniline & Film Corporation, 
Binghamton, New York, and during the 
war, director, U. S. Navy Underwater 
Sound Lalwratory, as its new president, 


succeeding WUUain R* Wlokendeti, who 
will retire September L 

Kansas State College of Agriculture 
and Applied Science is the redfnent of 
a recent donation of $16,500 from the 
milling industry, to be used for equipping 
a pilot plant l>akery to l)e operated in 
connection with the Defjartmcnt of 
Milling Industry. The new facilities will 
be used for research, wheat quality 
evaluation, and student training pro¬ 
grams. 

Meetings 

The Mathematical Association of 
America will hold its 29th summer 
meeting at Yale University, New Haven, 
Connecticut, September 1^2, in connec¬ 
tion with the summer meeting and 
colJof|uium of the American Mathe¬ 
matical Society and the meeting of the 
Instifute of Mathematical Statistics. 
The first session, to be held at 2:.10 P.M. 
Septeml>er 1, will include “Atomic 
Energy,” R. C. Bacher, U. S. Atomic 
Energy Commission, and a symposium on 
“Mathematical Problems at the College 
Level.” Particifiants will include: George 
Polya, I.*c]and Stanford University, chair¬ 
man; H. F. MacNeish, Br<x>klyn College, 
and J. L. Synge, Carnegie Institute of 
Technology, co-chairmen; and H. S. M. 
Coxeter, A. M. Gleason, P. G. Hclsel, 
Tibor Rado, L. M. Kelly, and E. P. 
Starke, contributors. The second session, 
at 9:00 A.M. September 2, includes; 
“Matliematicfl for the Liberal Arts 
Student,” Carl Ailendoerfer, Haverford 
College; “The Mathematics Program in 
the College of the University of Chicago,” 
E. P. Northrop, University of Chicago; 
and a symposium on “Computing 
Machines’* at 10:00 A.M., in which H. 
H. Aiken, Harvard University, and John 
Von Neumann, Institute for Advanced 
Study, will participate. 

The 77th meeting of the American 
Astronomical Society will be held 
September 3-6 at Dearborn Observatory, 
Northwestern University, Evanston, 
lUinois, at the invitation of Oliver J. Lee, 
director of the Observatory. A special 
session will be held September 6 at 
Yerkes Observatory, Williams Bay, 
Wisconsin, to celebrate the 50th atmi* 
versary of the founding of the Society and 
Yerkes Observatory. Papers by members 
will be presented during the morning 
and afternoon sessions, September 4, and 



the morning eesgion, September 5. The 
business meeting Is also scheduled for 
Seiitember 4, and the teachers’ conference 
for the afternoon of September 5. 

Th« Chicago Section, American 
Chemical Society, will hold its third 
All-Day Technical Conference on De¬ 
cember 26 at Hotel Sherman, Chicago, 
in conjunction with the 114th AAAS 
meeting. A joint three-day chemistry 
program will he featured by three sym- 
posia organized by the Chemistry Sec¬ 
tion, AAAS, and by a series of divisional 
meetings conducted by the Chicago 
Section, ACS. Although this conference 
is being sponsored by the local Section, 
contributions from other areas will be 
welcome. Titles must be submitted by 
Septemlicr 20 to the following divisional 
chairmen; (I) Biological and Pharma¬ 
ceutical-' L. W. Clemence, Abbott Labo¬ 
ratories, North Chicago, Illinois; (II) 
Chemical Education—T, A. Ashford, De¬ 
partment of Chemistry, University of 
Chicago; (III) Agricultural and Food— 
G. A. Grapple, Wilson & Company, 4100 
S. Ashland Avenue, Chicago 9; (IV) In¬ 
dustrial and Engineering—Kenneth An¬ 
derson, Northwestern Technological In¬ 
stitute, Evanston; (V) Inorganic and 
Analytical—Georgc Gibson, Illinois Insti- 
tute of Technology, 3300 Federal Street, 
Chicago 16; (VI) Qrganic-M. M, Glad¬ 
stone, Emulsol Corporation, 59 E. Madison 
Street, Chicago 2; (VII) Petroleum— 
S. B. Becker, Standard Oil Company 
(Indiana), 910 S. Michigan Avenue, 
Chicago 5; (VIH) Physicol-H. E. Ries, 
Jr., Research and Development Depart¬ 
ment, Sinclair Refining Company, East 
Chicago, Indiana; (IX) Radiochemistry 
—W. F. Libby, Institute for Nuclear 
Studies, University of Chicago. Further 
information may be obtained from Miss 
Mary Alexander, Conference Committee 
Secretary, Universal Oil Products Com¬ 
pany, 310 S, Michigan Avenue, Chicago 4, 

The Oregon Geography Council will 
hold its fall conference October 4, at 
Memorial Union Building, Oregon State 
College, Corvallis. The evening dinner 
program will be held in the Benton Hotel. 
The morning session on the general topic, 
^‘Regional Floniung; A Practical Af^li- 
catbn of Geography,” will (^er lectures 
by E, L, Ballard, O^gon State College, 
‘‘Planning for Agriculture in Oregon”; F, 
Arpik©, Boimeyille Power Administration, 
‘‘Bbalnese and industrial Planning in 
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Oregon”; and Chester Sterrett, Portland 
Chamber of Commerce, “Urban Planning 
in Oregon.” During the afternoon pro¬ 
gram on the topic, “The Climatic Factor 
in Geography,” Phil Church, University 
of Washington, will speak on “Climatic 
Regions as an Approach to World Geog¬ 
raphy,” after which there will be sectional 
meetings to discuss instructional problems 
in modern geography. At the evening 
meeting, new officers will l)C installed, and 
Howard H. Martin, University of Wash¬ 
ington, will speak on “Geography in 
World Affairs.” Further information may 
be secured from J. Granville Jensen, De¬ 
partment of Geography, Oregon State 
College, Corvallis. 

The Tri-State Field Conference, 
consisting of staff members and graduate 
students of universities, colleges, and 
State Geological Surveys in Wisconsin, 
Iowa, and Illinois, is to be held this year 
in Wisconsin, probably early in October. 
W. H. 'IVenhofcI will lead the group 
through the Silurian of eastern Wis¬ 
consin. L. M. (.'line, Dei>artment of 
Geology, University of Wisconsin, is 
chairman of the Arrangements Commit¬ 
tee. 

The Electrochemical Society, Inc., 

is planning a Boston Congress on Octol>er 
15-18, Head()Uariers for the Congress 
will be the Copley-Plaza Hotel. Scien¬ 
tific sessions will be held on such topics as 
The Per Salts, Electrwhemical Methods 
of Laboratory Control, Electrodeposition 
—1947, New Primary Celts, and Electro- 
organic Syntheses. Charles G. Harford 
is chairman of the local committee making 
arrangements for the meetings. 

Elections 

The Pacific Section, Botanical So¬ 
ciety of America, at a recent meeting, 
elected the following officers: Lyman Ben¬ 
son, Pomona College, president; Ralph 
Emerson, University of California, Berke¬ 
ley, secretary-treasurer; and Walter S. 
Phillips, University of Arizona, repre¬ 
sentative on the Council of the Pacific 
Division, AAAS, 

The Institute of Navigation, at 
its annual meeting on June 23-24 in 
Washington, J). (^, elected the following 
national officers for the academic year 
1947-48: ContnK)dore G. G. Mclantock, 
USMS, special assistant to Uie Comman¬ 
dant, U. S. Maritime Service^ Washing¬ 
ton, D. C.. president; Capt P. V. H. 


Weems, USN (retired), Annapolis, Mary¬ 
land, vice-president; Paul Rosenberg, 
president of Paul Rosenberg Associatc-s, 
New York City, technical wiviscr; and 
Samuel Herrick, professor of astronomy, 
University of California at Los Angeles, 
executive secretary. 

NRC News 

Lewis H. Weed, chairman of the 
Division of Medical Sciences, recently 
returned from England, where he re¬ 
ceived the honorary degree of Doctor of 
Laws from Birmingham University. The 
degree was conferred upon Dr. Weed on 
July 4 during ceremonies at the Univer¬ 
sity at which the chancellor, Anthony 
Eden, officiated. The citation accomj>any- 
ing the degree referred to Dr. Weed as 
“the greatest living authority on the 
nature and functions of rerebrospinal 
fluid” and paid tribute to his work in 
embryology as well as to his outstanding 
work with the military services during 
the war years. Dr. Weed recently re¬ 
signed as professor of anatomy at Johns 
Hopkins Medical School in order to 
devote full time to his duties as chairman 
of the Division of Medical Sciences. 

Recent Deaths 

John Samuel Houser, 66, chief, De¬ 
partment of Entomology, Ohio Agricul¬ 
tural Experiment Station since 1926, died 
June 25 at his home in Wooster, Ohio. 

Arthur LaMotte, 76, formerly man¬ 
ager, Technical Service Section, Explo¬ 
sives Department, E, 1. du Pont de 
Nemours and Company, died July 17 in 
Oakland, California. 

Leo Everett Hudiburg, 49, professor 
of physics, Kansas State College, ajid 
former assistant dean, School of Arts and 
Sciences, died July 23 at his home in Man¬ 
hattan, Kansas. 

Treat Baldwin Johnson, 72, Sterling 
professor of organic chemistry, Yale Uni¬ 
versity, prior to his retirement in 1943, 
died July 28 at his home in Bethany, 
Connecticut. 

Charles Franklin Curtiss, 83, dean 
emeritus of agriculture, Iowa State Col¬ 
lege, died July 30 in Ames, Iowa. 

Hubert Lyman Clark, 77, associate 
professor emeritus of z(wlogy, Harvard 
University, diet! July 31 in Cambridige, 
after a muntlPs illness. 
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Robert Thomson, 76, professor 
emeritus, and head, Department of Bot¬ 
any, University of Toronto, until his 
retirement in 1941, died July 31 in Agin- 
court, Ontario, foUowing an illness con¬ 
tracted last year while representing 
Canada at the All-India Scientific Con¬ 
gress, 

Orrln C. Blair* 69, chairman, Lynn 
Cancer Clinic, died August 3 at the Lynn 
Hospital, Massachusetts. 

Henry Harold Htgble, 64, professor of 
electrical engineering, University of Mich¬ 
igan, died August 3 in Ann Arbor, after a 
brief illness. 

D. £. Lea* 37, British radiobiologist, 
died recently in England as the result of 
an accident. Dr. Lea was the author of 
Aciiom of radiathns on imng cells (re¬ 
viewed in the April ^5 issue of Science) 
and, in collaboration with D. G. Catch- 
csidc, had formulated a detailed theory of 
induced lethals in Drosopkila. 


The editorial offices of Cancer Re- 
search have been moved from New Haven, 
Connecticut, to the Medical School, 
University of Pennsylvania, Philadel¬ 
phia 4. Balduin Luck6 is succeeding S. 
Baync-Jones a« edi tor, and M orton 
McCutcheon will serve as associate editor, 
Edward W. Shrigley, of New Haven, 
continues as editor of the Abstracts 
Section. 

Rich collections of fossils* made in 
the course of his field work in the Cerro 
de Pasco region of central Peru, under a 
grant from the American Philosophical 
Society, were sent in 1941 by William F. 
Jenks, University of Rochester, to Otto 
Haas, American Museum of Natural 
History, for identification. Since then, 
collections of Peruvian fossil inverte¬ 
brates made from 1943 to 1946 by Nor¬ 
man D. Newell, of the Museum and 
Columbia University, Bernhard Kum- 
mcl, Bureau of Economic Geology, 
Austin, Texas, and Dr, Jenks have been 
added to the initial material. Most of 
these collections arc of Mesozoic age. 

Although it was originally planned that 
Dr. Haas should take care of the study 
of all the collections from the Cerro de 
Pasco region, because of the addition of 
new materials and the unexpected multi¬ 
plication of the total of fossils by means 
of chemical preparaUon, the work h 
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being divided among oeveral specialists. 
A report on charopthytes from various 
regions and horizons, prepared by Ray¬ 
mond E. Peck and Mr. Reker, both of 
the University of Missouri, is intended 
for publication in the Museum*8 Ntm- 
tales; John W. Wells, Ohio State Univer¬ 
sity, will study the Anthozoa and Porifera; 
Dr. Newell, the pelc<ypods; Dr. Kummel, 
Triassic cephalopoda; and Dr. Haas, the 
post-Triassic cephalopods and the gas¬ 
tropods. Some important groups, espe¬ 
cially the brachiopods, second m\y to the 
mollusks in number of specimensy are 
still waiting for spedalists to undertake 
their study. All of this work is being done 
in close cooperation with the Geological 
Institute of Peru. 

According to present plans, a series of 
paleontological monographs on the Meso¬ 
zoic of Peru will eventually be published, 
probably in the Bulletins of the American 
Museum of Natural History. As yet, only 
two preliminary papers have been pub¬ 
lished, one by Yokes and Haas (J. Pa- 
leanlol., 1944, 18, 293-294) and one by 
Haas (Bull. geol. Soc. Amer.^ 1946, 57, 
1198-1199). Aside from Peck’s and 
Reker’s work, mentioned above, only the 
post-Triassic ammonites have been iden¬ 
tified by Dr. Haas, and a preliminary 
age determination of Liassic corals has 
been made by Dr. Wells. Work on Trias¬ 
sic gastropods and pelecypods by Drs. 
Haas and Newell, re^ctively, has been 
in progress for some time. A Triassic age 
(upper Middle to Upper) is assigned to 
most of the fossils from' the limestones 
between Cerro de Pasco, Huach6n, and 
Tilarmoc (central Peru). 

Excerpta Medica* Inc., of Amster¬ 
dam, has recently undertaken a project 
involving the publication of 15 journals 
containing abstracts of world literature 
in the fields of clinical and theoretical 
medicine. All abstracts will be published 
in English and will be prepared by about 
3,000 specialists all over the world under 
the supervision of some 400 editors. It is 
intended that the journals will both re¬ 
place and extend such publications os 
the ZenlralbkUter and Berickte. Each 
sectional journal will be issued monthly. 
The sections include: (1) Anatomy* 
Aftthrojxilogy, Embryology, Histology; 
(11) Physiology, Biochemistry, Phartna- 
<=ology; (HI) Endocrinology; (IV) Public 
Health, Social and Industrial Medicine; 
(V) General Pathology, Pathological Ana¬ 
tomy, Bacteriology;. (Vt) Internal Medi¬ 


cine; (VII) Pediatrics; (VIII) Keutt^gy 
and Psychiatry; (IX) Surgery; (X) 
Obstetrics and Gynecology; (XI) Oto-^, 
Rhino-, Lao'ugology; (XII) Ophthalmol¬ 
ogy; (XIII) Dermatology and Venereol¬ 
ogy; (XIV) Radiology; and (XV) Tuber¬ 
culosis. General medical direction is in the 
hands of a Ciiief Editorial Board consist¬ 
ing of M. W. Woerdeman* A. P. H. A, dc 
Kleijn, and W. P. C. Zeeman, The 
Williams ik Wilkins Company, Baltimore 
2 , Maryland, is the sole agent for the 
United States, Canada, and Central 
America. A free booklet describing the 
series is available on request. 

Applications of atomic power and 

its by-products in industry, medicine, 
and otlier i>eaceful fields will be the sub¬ 
ject matter of a new monthly, Nu- 
cleonicsy to be published by McGraw- 
Hill, l)eginning in Septeinl)er. Each issue 
will contain 80 or more editorial pages 
and no advertising. The subscription 
price is $15.00 per year. 

A national mental health program, 

authorized by Congress in 1946 and im¬ 
plemented on July 8 by an appropriation 
of $7,5(X),(K)0, will encompass (1) in¬ 
creased research in problems of mental 
health, (2) training of urgently needed 
personnel, and (3) increased supi^Kirt 
and stimulation to states in the de¬ 
velopment of adequate programs. In 
achieving the first of these objectives 
approximately $400,000 will be spent 
during the fiscal year 1948 in the form of 
grants-in-aid and research fellowships. 
Over $1,000,000 will be spen t for grants to 
nonprofit institutions for developing and 
improving facilities for training per¬ 
sonnel as well as for providing training 
stiiiends for 70 graduate students in 
jisychiatry, 41 in clinical psychology, 40 
in social work, and 58 in psychiatric 
nursing. A sum of $3,000,000 is appro¬ 
priated to states for their local programs, 
which are to include one outpatient clinic 
for each 100,000 of the population, serv¬ 
ices to rural areas through traveling 
clinics, and demonstration clinics to be 
operated by the Public Health Service. 
The remainder of the funds will be used 
for field studies in mental hygiene and 
of)cration of Public Health Service hos¬ 
pitals for drug addicts and the mentally 
ill at Lexington, Kentucky, and Fort 
Worth, Texas. An additional appro¬ 
priation of $850,000 LB to provide for 
purchasing a site and drawing plans for 

8GIBNCB» Auguft itit 



a National Institute of Mental Healthy 
'to be located in the vidnity of the District 
of Columbia. 


COMMENTS 


The National Registry of Rare 
ChemlcaUv 35 West 33rd Strectj Chi* 
cage 16, Illinois, lists the following wanted 
chemieds: 2-f8oiinidazo]e; 2,1,3-trUi- 
zole; 4,1,2-truuole; furazan; 1,2,4- 
oxadiazole; 1,3,4ioxadiazole; Isotetrazole; 
pyridazine; pyrazine; quebrachitol; d- 
querdtol \ cellopentaose; a-benzylpy ridine; 
hydroxytyramine; epinine; 2,2-difluoro- 
propane; glucose 6-pho&phate; 2-phoB- 
phoglyceric acid; 3-pho8phoglyceric acid; 
and hygrine. 

A comprehensive list of powder 
metallurgy patents to date, including 
a brief abstract for each invention, has 
been compiled by Raymond E. Jager 
and Kolia K. Pollard, of the National 
Bureau of Standards, and is now available 
as NBS Publication M184 (UnUed 
StaUs paUfUs on powdor fMtaUwgy) from 
the Superintendent of Documents, Wash¬ 
ington 25, D. C., at $.30 per copy. 

Make Plans for— 

American Institute of Electrical 
Engineers, Padhc General Meeting, 
August 26-29, San Diego, California. 

Mathematical Association of Amer¬ 
ica, September 1-2, Yale University, New 
Ilaven, Connecticut, 

Fourth International Cancer Re¬ 
search Congress, Sqjtember 2-7, St. 
I.K}uiB, Missouri. 

American Astronomical Society, 
77th Meeting, September 3-6, Dearborn 
Observatory, Evanston, Illinois. 

First International Biometric Con¬ 
ference, September S-6, Marine Biolog¬ 
ical Laboratory, Woods Hole, Massachu¬ 
setts. 

American Psychological Associa¬ 
tion, September 9-13, Detroit, Michigan, 

American Roentgen Ray Society, 
Sqjtember 14-19, Atlantic City, New 
Jersey, 

American Chemical Society, 112 th 
National Meeting, September 15-19, New 
York City, 


American Asaodatlon lor the 
Advancement of Science, 114th 
Meetitig, Deccml^er 26-31, Chi¬ 
cago, Illinois. 


by Readers 


The acientifle world has no direct 
concern with the political side of the 
conference between the Indonesian and 
Netherlands Governments dedding on 
their future relations. These negotiations, 
however, also involve the status of the 
sdentihe institutions on Java and Su¬ 
matra, which are of much more than 
local signiBcance. This is to be regretted, 
since it is generally admitted that the 
direction of sdentiiic work and its re¬ 
sults have no national or political bound¬ 
aries. This was typically shown in Java, 
where men from all nationalities have 
contributed to sdentiiic biological knowl¬ 
edge of the tropics. Swiss (Hasskari, 
Zollinger, Bernard, Vischer, Schweizer), 
German (Junghuhn, Rumphius), Danish 
(Jensen, Gandrup), Swedish (Booberg, 
Tengwall), American (Rands, Yompol- 
ski), Chinese (Ton Sin Hok, l^l^g), 
Indonesian, and Dutch sdentists aJl 
contributed while being employed at 
government and private research in¬ 
stitutes and experiment stations. Ap¬ 
pointment to such positions was dictated 
not by political considerations hut by 
qualification for the job. This made the 
agricultural experiment stations in the 
Netherlands East Indies among the best 
in the world. 

Recently, alarming nevrs has come from 
Java concerning these sdcntific institu¬ 
tions, Plans had been formulated to have 
all scientific services placed on a com- 
monwealtli basis. The Indonesians, how¬ 
ever, have claimed complete control 
over them. This has been ceded to them 
by a preliminary Netherlands Govern¬ 
ment decree. Indonesians have been ap¬ 
pointed as directors of the institutions, 
irrespective of their qualifications. Thus, 
a veterinarian lias been named director 
of the famous Botanic Gardens in Buiten- 
zorg, 

Tliis is not scientific direction but 
political control, which nowhere in the 
world has produced scientifically signifi¬ 
cant results. Is it not time for us scien¬ 
tists to act and prevent renewal of 
methods which were so disastrous in 
Germany? It been suggested that 


the scientific institutions in the Nether¬ 
lands East Indies be brought under the 
supervision and control of UNESCO, 
which would insure continuation of the 
high standards maintained in the decades 
before the Japanese invasion. An ex¬ 
pression of opinion in this matter, directed 
toward our representatives cm UNESCO, 
might give results. (F. W. Went, Califor¬ 
nia InsiUute of Technology^ Pasadtna.) 

la the spring of 19461 observed that 
many wild plants of Cornns fiorida in the 
vicinity of Ann Arbor, Michigan, which I 
remembered as having borne pure white 
blossoms formerly, now produced pink 
flowers. The pink tint usually was uni¬ 
form over any one plant, but it ranged 
from the slightest blush to a deep pink 
from plant to plant. None was seen which 
was quite as deeply colored as the red 
variety of Camus fiorida^ but some were 
near it. 

In the present season all these plants 
again formed white flowers, making it 
apparent that the weather of the spring 
of 1946, one of the driest on record for 
the region, was responsible for the change 
of color. Although I have no record of it, 
the amount of sunshine must have been 
much greater than usual. The combina¬ 
tion of much light and little water may 
have caused a great increase in antho- 
cyanin formation paralleling the familiar 
firing of the lower leaves of corn in hot, 
dry weather. (Caei. D. La Rue, Depart- 
ment of Botany^ University of Michigan) 

Folllculinlds are complex ciliated 
protozoans, very siinilar to the better- 
knoWn stentors. The stentors arc found 
chiefly in fresh water; the foUiculinlds, 
mainly in marine and brackish water, al¬ 
though some have been recorded from fresh 
water in England, France, Switzerland, 
Canada, and Uruguay. Since they occur in 
so many remote points in all oceans, it is 
easy to assume that they will yet be found 
along the coasts of all lands. 

That they occur in India was stated 
in 1916, but this publication was so deeply 


sqvifca A«ifiu|t IS, 1M7 


145 




buried in accotmte of other animals that 
it has only recently been exhumed by H. 
Shrinivasa Rao, Deputy Fisheries Ad¬ 
viser to the Government of India, who 
communicated the facts to me. 

Folliculinids fasten their dwellings to 
all sorts of inanimate and animate ob¬ 
jects, Some seem to have uncanny ability 
to search out concealed places and may 
establish their dwellings within those 
abandoned by other small animals. Some 
locate on the outside of hydroids, and it is 
in association with the latter that they 
have been found in India. 

Many small jellyfish that swim free in 
the ocean separated themselves from hy- 
droids, like plants branching, and firmly 
fixed to objects of the ocean floor. Among 
these the genera called Tima^ Eirenet and 
PkorHs are much alike, and even 
specialists have not agreed as to which 
name to vac. MacCrady, the pioneer stu¬ 
dent of jellyfish Ih America, described a 
species of PhorHs from Charleston, South 
Carolina, and W. K, Brooks, in his studies 
of jellyfish of Beaufort, North Carolina, 
was able, in 1883, to rear the hydroid 
phase from this same rare jellyfish. 

Another species of Phorik shines with 
exceptionally strong blue-green phos¬ 
phorescence. In 1905 Browne took from 
the sea ofl Ceylon a jellyfish he named 
Eirene c^ylonensis; however, Mayer, in 
his Jdlyfish of the worldj decided that this 
was really a Pkoriis —a conclurion also 
reached by N. Annandale when in 1915, as 
superintendent of the Indian Museum, he 
reared from this jellyfish the little hydroid 
he had discovered in 1906 and identified 
as Campanulina. The same sort of Jelly¬ 
fish taken from the sea ofl Ceylon by 
Browne suddenly appeared in great num¬ 
bers In July 1915, more than 1,000 miles 
away, in a brackish canal near Calcutta, 
in the delta of the Ganges. The canal 
water had a salinity of but 1.0085, re¬ 
duced to 1S®C. In this canal, “far re¬ 
moved from the sea though connected at 
one point with the tidal waters of the 
Hooghly,” the jellyfish were no longer 
found in September, when the monsoon 
rauns probably further diluted the brack¬ 
ish water. From these little jelly-fish 
less than an Inch in diameter were reared 
the Campmtdina hydroids, scarcely visi¬ 
ble to the naked eye. In this study 
the work of Annandale was continued 
by R. E. l.loyd, professor of biology at 
the Medical-College, Bwigal, and their 
combined results wem published under 
the title “Hydrozoon Campmtdim cey^ 
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lonmsis (Browne)^' (Rec. hfuseumt 
Cakititay 1916,12*49^57). We quote from 
Lloyd’s detailed account the following 
sentence—sole evidence of the occurrence 
of folliculinids in India: “The hydroid 
first found at Port Canning was living in 
association with the protozoan FoUtculina 
and this organism also occurred among 
the colonies taken from the canal." 

Dr. Rao’s search in the collections of 
the Indian Museum revealed nothing in 
the way of slides or material bearing upon 
these folliculinids. Apparently Prof. Lloyd 
did not identify the species of foHiculinid 
he observed, but as to Doyd’s identifica¬ 
tion of the group Dr. Rao writes that be 
has “no reason to doubt his identification 
of the infusorians he found on the hy¬ 
droids of Port Canning." 

It is possible that pther casual refer¬ 
ences to the occurrence of folliculinids 
in some comer of the world may remain 
hidden in the vast literature. Should any¬ 
one discover such hidden records, I would 
greatly appreciate being guided to them, 
(E. A. Andrews, The Johns Hopkins 
UniversUyt Ballimorey Maryland,) 


The dlfferentiatloiiof the pathogenic 
Bpecles of Sporotrichum has always pre¬ 
sented difficulties. It has been known 
since 1915 that carbohydrate fermenta¬ 
tions, pigment formation, and production 
of chlamydosporcs are variable factors 
and cannot be used for the Identification 
of species. In fact, the tendency among 
mycologists today is to regard the 
Sporotrichum pathogenic to man as one 
species. 

Sixteen strains of Sporotrichum repre¬ 
senting examples of 5. schenckiiy S . 
hottrmanniy S, asteroideSj and Rhino- 
dadium eptinumy originating in America, 
Europe, and South Africa, were studied. 
Extensive agglutination and absorption 
experiments showed that these Sporo- 
trkha all have a common antigenic factor. 

Details of this woA arc being published 
elsewhere. (H. I. Lcrie, South African 
Institute for Medkot Research^ Johannes¬ 
burg) 


With reference to Intercity 
ing dlscuBslCEn between C. S. Leonard 
{Science f Novcml>er 2?J 1946, pp.501-502) 
and C. J. CavalUto February 28, 

pp, 235-236) about the mode of action 
of i^enlciilin, I should like to aril atten¬ 
tion to an inici^stiiig circumstance which 


1 did not find mentioned in the literature 
available to me, f,e. the remarkable 
structural resemblance between pem- 
cillin and glutathione. In fact, the thia- 
zoHdine ring of penicillin may be tm-, 
agined as resulting from a double ring 
closure between the |9-methyl group of 
cysteine and the amino group of glydne 
on one side and between the SH group of 
O'steinc and the ot-methyl group of 
glycine linked together by a (dimethyl- 
methyl radical on the other side (Fig. 1). 
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From this point of view the terminal 
groups of penicillin would be charac¬ 
terized by a double ring formed between 
certain members of the open chains of 
the cysteyl-glycine radical through the 
in tervention of a dimethyl methane, 
which would blockade irreversibly the 
SH group of cysteine. The glutamyl 
radical of glutathione is replaced with 
different other acyl radicals in the dif¬ 
ferent claesea of penidllin (pentanoyl, 
heptanoyl, valeryl, phenylacetyl, etc.). 
It would be too far-reaching to draw 
without experimental basis any con^ 
elusion from this circumstance, but (me 
may think of the possilnUty of penicillin 
competing with glutathione for enzymatic 
or other mechanisms important for 
microbial reproduction. (E. FrgcntER, 
Experimenkd Xofrafotory, 5, A. 

SeiuiagOf ChUe.) 
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TECHNICAL PAPERS 


Inhibitory Effects of Ethyl Carbamate 
on Prostatic Cancer^ 

Chaklks Huggins, Sung Ting YtJ, and Ralph Jones, Jr. 

Department of Surgery ^ University of Chicago 

The antiandrogcnic treatment (7) of human prostatic can¬ 
cer is not completely satisfactory, since remission of the disease 
was less than 5 years in duration in 80 per cent of the coses (6) 
so trcatwl. We have investigated many possible chemother- 
a{>eutic agents in patients in whom relapse has occurred after 
endocrine control, but have encountered only one effective 
agent in ameliorating the disease when it has l^ome androgen 
indc[>endcnt and wide spread—ethyl carbamate. Prostatic 
cancer may be studied simply by enzymatic methods, since 
the phosphatases of serum constitute sensitive and objective, 
indices of neoplastic activity. 

WaHmrg (72) showed that phenyl urethane in small amount 
caused an arrest of mitosis and ceil division in fertilized eggs 
of the sea urchin with only small change in oxidation in the 



cells, while a concentration of 0.002N reduced oxygen con¬ 
sumption aliout one-halL Ethyl carbamate (4) nearly abol¬ 
ished mitosis in the cornea of the rat for brief periods. The 
present interest in urethane in tumors arose through the work 
of Haddow and his associates; ethyl and isopropyl phenyl 
carbamates (5) were found to cause a temporary but significant 
retardation of growth of spontaneous mammary cancer in the 
mouse and in the Walker carcinoma 256 of rats; in the latter 
tumor, ethyl carbatnate also had an inhibitory effect. Paterson 
and eo^workers {JO) discovered Uiat ethyl carbamate had a 

' Aided by frwM the Albert SPd HsiV tseket Foundation. Inc., 
the Bidney Sad ftaaces FeuadsUoa, Mr. B*n Msy, and the Commit¬ 

tee lor Keeedr^^PijSblStni of SeXf NaUbaal Retesreh Council. 
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very great palliative effect in human leukemia; there was also 
some regression in 3 of 13 cases of mammary cancer. Ethyl 
carbamate in doses of 0.1-1 mg./gram caused a decrease in 
the leucocyte count in myelogenous leukemia (2) in the mouse. 
Goodman and Lewis (2) observed that this agent caused re¬ 
gression of cutaneous metastases of a highly anaj)lastic carci¬ 
noma in one patient; the primary site of the tumor was un¬ 
known. We wish to present four observations which prove an 
effect of ethyl carbamate on prostatic cancer and which deal 
with its mode of action. 

(1) Ethyi car&awa/e is a toxic drug which causes inhibition of 
some cases of prostatic cancer. In one patient an average daily 
dose of 9 grams of ethyl carbamate was administered for 33 
days with fatal effect. At first there was improvement, with a 
regression in the size of the prostate, return of sensation in a 
saddle area of anesthesia due to metastatic involvement of the 
cauda e<]Uina, and a decrease of the acid phosphatase level 
(Fig. 1) of the blood from 90 to 10 King and Armstrong (9) 
units; however, 6 days after discontinuing the mciiication, 
icterus aiid other evidence of liver danuige became evident, 
and the patient died 6 days later from hci>atic necrosis, there 
being a terminal rise of acid phosphatase. In three |>atients 
with wide-spread cancer of the prostate there has been a con- 



diaagcs Id alkaline phoaphatnee (———) are Indicated. 

siderablc regression of the primary tumor, relief of pain, an 
improved sense of well-being, and a significant decrease of the 
ticid phosphatase of the scrum (Fig. 2). 

Effects on the tumor are demonstrable with smaller doses of 
ethyl carbamate than are required to cause profound changes 
in the acid phosj^hatase level where the dosage reciuired ap¬ 
proaches the toric amount. A patient who had an advancing 
prostatic cancer following a remission induced by orchiectomy, 
estrogen administration, and roentgenotherapy was found to 
be bedridden with a large indurated primary tumor and mul¬ 
tiple osseous metastasis; 4 grams of ethyl carbamate daily for 

5 days, followed by a maintenance dose of 1 gram daily for 

6 eliminated pain and caused greet decreases in the 
siae and hardness of the tumor. 

Ethyl carbamate must be administered with great cautiem, 
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and the leucocyte count of the blood determinecl frequently. It 
is not con^dcred safe to continue ethyl carbamate when the 
leucocyte content is less than 4,000/mm.* or when nausea and 
vomiting occur. 

(2) The favorable effects of ethyl carbamate are not due to anti-> 
androgenic action. The r>rostatic isolation operation (<?) was 
done, and the proatatic secretion collected at 2-day intervals 
in 3 castrate dogs which received both testosterone propionate 
(10 mg.) and urethane (4^8 grams) daily for 31 days; the 
amount of the prostatic secretion increased steadily, proving 
that the effects of androgen on the prostatic cells were not 
eliminated. 

(3) Ethyl carhatnaie does not inhibit glycolysis. It is well 
known that tumors arc cliaractcrizcd by a high rate of aerobic 
and anaerobic glycolysis. We have found that urethane in 
concentrations up to 0.005M had no demonstrable effect on 
the rate of anaerobic glycolysis in ccll-free brain extracts 
supplemented with glucose and the system described by Utter, 
Wood, and Reiner {IJ). Lactic acid production was measured 

TABLE 1 


ErrECT or Caxbauatk on Anafkobic Clycolykis in 

Rat Brain Extract* 


Exp. 

CoDtroU 

With ethyl carl)amatd 
(0.003M) 

\ 

99 

107 


106 

103 

2 

100 

87 


87 

95 

3 

102 

100 


93 

95 


104 

104 


• Results are expressed in microliters of C02 liberated in one hour cor- 
re.sponding to lactic acid produced. 

Method of Utter, Wood, and Reiner (//). The main compartment of the 
Warburg vessel contained: adenosine triphosphate, 0.0007Mj diphospho- 
pyridine nucleotide, 0.0005M; magnesium phosphate, 0.008M; sodium 
bicarbonate, 0.048M; nicotinamide, 0.04M; phosphate buffer, pH 7,4, 
0.01 M; O.OSrol. of rat brain extract; and cither 0.005M eUtyl carbamate or 
water. The side-arm flask contained glucose and hexose diphosphate to 
make tlic final concentration 0.028M and 0.0025M, respectively, in the com¬ 
plete system; final volume, 1 mb 

manometricalJy (Table 1). It was concluded that urethane did 
not inhibit the rate-determining reaction of glycolysis in this 
particular cell-free system. 

(4) Ethyl carbamate has a suppressive effect on the trans¬ 
plantable Sarcoma Jit of rats. This polymorphous cell sarcoma 
of albino rats has a 50-90 per cent incidence of takes in our 
laboratory- The tumor was inoculated subcutaneously in 26 
rats, and ethyl carbamate (0.5“1 mg./gm.) was injected daily 
for 7 days and then at 2-day intervals for 14 days; as a control, 
21 rats were inoculated but not injected with urethane. None 
of the experimental group devclof^d neoplasms, while 12 of 
the controls grew large tumors. One week after cessation uf 
urethane, 2 of the urethane group devclofied tumors. Since the 
dosage of urethane induced anesthesia and weight loss, a 
further group of controls was efttablishcd to eliminate the 
adverse effect of malnutrition on the tumor. Eight rats were 
inoculated with this tumor and maintained on complete food 
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starvation for 14 days; 4 rats developed tumors on the 9th to 
the 13th day of starvation. 
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■Hexokioase Activity and Diabetes Mellitus 

RoBKgT H. Brou-Kaiin and I. Arthur Mirsicy 

The Afay Institute for Medical Research, 
The Jewish Hospital, and 
Department of Medicine, UniversUy of Cincinnati 

The ol>servations of Price, Cori, and\ Colowick (7) that 
muscle and liver hexokinase are inhibited, in vitro by certain 
fractions of the anterior pituitary gland and that lliis inhibition 
Is prevented by the addition of insulin seemed to provide the 
explanation of the mechanism whereby “diabetogenic*^ ex¬ 
tracts of this gland produce diabetes in susceptible animals. 
The subsequent observation that a decrease in the hexokinase 
activity of the muscles and liver occurs in the alloxanized rat 
(2) seemed to imply support to the concept that diat)ctes is 
associated with an increase in anterior pituitary activity. 
During an investigation of the action of various tissue extracts 
on the activity of muscle and liver hexokinase, we have made 
obseT\'ations which question the validity of such a concept. 

Hexokinase-containing extracts were prepared according to 
directions generously furnished us by Colowick (personal com¬ 
munication) and their activity assayed l)oth by the manometric 
estimation of COx pniduction and by direct analysis of'the 
transfer of easily hydrolyzable phosphate. 

The extracts displayed considerable hexokinase activity by 
either manometric or chemical criteria. In confirmation of the 
results of Price, Cori, and Colowick, it was possible on occasion 
to demonstrate the inhibition of such activity after addition of 
the diabetogenic extracts of pituitary and, further to note the 
reversal of tMs inhibition after addition of insulin. Of more 
than passing interest, however, was the inconstancy of the 
inhibitory activity of the anterior pituitai^ extracts. Many 
apparently identical preparations, known to contain potent 
diabetogenic factors, failed to produce any inhibition of 
hexokinase activity (Table 1). 

« Inasmuch as some anterior pituitary extracts known to 
possess “diabetogenic” activity may fail to inhibit hexokinase 
activity (in crude extracts) while other extracts, prepared in 
an identical maimer, may suppress this activity, it is possible 
that the anterior pituitary glcmd may contain an hexokinase- 
inhibiting factor quite distinct from its “diabetogenic” factor 
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Atid thal theinCoiiiUnvy of the dcmon»tr»tion of tbe inhibiting 
rtiay A conHsquchce of its extreme lability or i>oor 
extraction. 


TABLE 1 

Emtcr or ''Biaxetoosnic" Titviyaav A>n> Splenic Extiacts 
OK Rat Mw*sclic Hexoilimasc Acwvitv* 


Eopt. 

j 

Kffset of pituiUry 

CO, 

pro- 

rluced 

Expt. 

Effect of spleen 

1 CO, 

t 

1 UUCCtl 

(nun 


Extract alone 

53 


Extract alone 

54 

1 

Extract + APE 

8 

1 

Extract + 0.4 ml. 

.35 


Extract *4' ATE + 

54 j 


spleen 



insulin 



i Extract + 0.4 ml. 

57 




5 




Extract alone 

1 


B|jlvCii iiiwu-Elii 1 

Extract + 0.2 ml. 

46 

3 1 

Extract + APE 

50 


spleen 


i 

Extract -f APE + , 

50 


Extract + 0.2 ml. 

53 


iusttlln 



spleen + jnsulin 






Extract 0,1 ml. 

49 



1 


spleen 






Extract ^ 0.1 ml. 

53 



i 


1 spleen -|* insulin 

1_ 


* Tht hexokinxKi activity of th« muacle extracts was meatured mano- 
metrically. TJjc APE was prepared accordinff to Young (J). The splenic 
extracts conHiated of 1 part ai^ecn + 4 voU. water hoinogcxitaed in a Waring 
biendor^ adjusted to plf 4, filtered, aPd Uie filtrate adjusted to pTf 7..S. 
insulin was added to a final concentration of 400 ir/ml. Figures give gas 
production for a 4-^-minute period of incitlialion. 

Since the resulU of Price, li al. were obtained with fractions 
tif pituitary quite different from those uiwd in the above experi¬ 
ments our data arc not to l>c construed as a lack of confirma¬ 
tion of their results. They do indicate, however, that a tissue 
fraction quite distinct from the ^‘dial)Ctogcnic” hormone may 
be resfxuisible for the inhibition of hexokinase activity. That 
the presence of factors responsible for hexekinase inhibition 
may not he uniquely confined to the pituitary has been sug¬ 
gested by our olyscrvations (Table 1) that splenic extracts 
actively inhibit hexokinase and that the degree of inhibition 


TABLE 2 

EvrKCT or Iksuun on Hexokinase Exteactb F»ok MotjCLKi* 
or Alloxaniieu and NomiiAt Katn* 



CO, 

produced 

(mm.*) 

Microframs phosphorus/ml. 
reaction mixture 

Tyim of extract 

Before 

incubation 

Aflca- 

incubation 



To 

Pf i 

. .1 

Pa 

Pt 

"AlUncanised’^ extract 
aknw... 

60 

112 

161 

i 

109 

123 

Extract + tnsulfn. 

59 

112 

158 

111 

124 

“Nnrtnal" extract alone... 

43 

87 

147 

92 

118 

Extract + (neuUn. 

39 

«7 

147 

93 

117 


*)dutclfl «Etr«ctt w«ia prcjpared and their hcxokinmM activity roeas- 
ured mannmetrieaUy and cfaamieally. tli« >lood sugar of the oUonuuxed 
rat wan 415 mg. par oent. Retulto were obtained after a 45-muiu le Incuba¬ 
tion. Insulin wot addod M> a final concentretkm of 400 'y/nU . 

is ^roiHjrtJtmal to the Amount of splenic extract added. In con- 
tiWat to the egperitttte of Price, tt ol, with anterior pituitary 
extiacts, of inhibition ptodvictd by splenic extracts 

ihuUl, due piarMpfi ihelr lack of concen- 
ttatkm. almost invariably produce 


significant inhibition, by monometric ciiteriii, the degree of 
reversal of this inhibition in vitro by added insulin has been 
most inconstant, varying from no increase in activity to com¬ 
plete restoration. The significance of these observations and 
the nature of the inhibiting factor arc licing investigated. 

In view of the preceding, we found it {)ertinent to teat the 
postulate that there is a decrease in the activity of the hexo- 
kinase preparations obtained from the muscles and liver of 
alloxanixed rats and tliat the addition of insulin in vitro will 
cause an increase in the range of normal activities. Rats were 
rendered diabetic by the administration of alloxan, and ex¬ 
tracts of muscles from such rats were {)re|xared as above and 
used immediately. In all instances, such extracts displayed an 
hexokinase activity comparable with that found in extracts of 
normal rat muscles. Further, the addition of insulin failed to 
increase the activity of eitlicr “normal” or “dialKilic” extracts 
(Table 2). 

Since our alloxanUed rats exhibited a marked hyperglycemia 
and glycosuria, while the extracts from such rats gave no 
evidence of a depression of hexokinase activity, it would appear 
that the disorders of glucose metabolism encountered in 
dia]>etes do not necessarily result from any inhibition of 
hexokinase activity. 
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Antares (a Scorpii) 

Otto Struve 

The U'. J, McDvnaJd ObserxuUory, Fort Davh^ Texas 

The night of July 2-3 was exceptionally fine at the Mc¬ 
Donald Obscrvalor\, on Mount Locke, in western Texas. 
The sky was perfectly clear, and the apparent “tromor-discS'' 
of the stars, as seen in the 82 inch reflecting telescope were 
unusually small. I'hesc conditions made it possible for me to 
cany out an experiment w'hich I had sta tcH in the summer of 
1940 (i), but for the completion of which conditions—at¬ 
mospheric as well os instrumental—'we:e never sufficiently 
favorable duiing the intervening years. 

Antares (« Scorpii) is a visual double star, consisting of a 
fitst-magnitude, red supergiant and a sixth-magnitude, blue, 
underluminous helium sta The separation between the two 
stellar components is 3'' (seconds ol arc). Ten years ago 0. C. 
Wilson and R, F. Sanford (2) found, at the Mount Wilson Ob¬ 
servatory, that the spectrum of the faint blue companion of 
Antares contains emission lines which correspond to low-level 
forbidden transitions of ionixed iron, [Fe 11], These lines were 
first identified by Merrill in the spectrum of n Carinac, 
soon after the solution of the problem of the nebular forbidden 
radiations by Bowen. 

The purpose of my work at the McDonald Observatory 
was to find the source of the forbidden iron lines in the spec¬ 
trum of the companion of Antares. Good “seeing^' conditions 
were required in order to separate the light of the very iu- 
mindUs red star from that of the faint blue star. I at first 
turned the larg^ stellar slit-spectrograph (attached below 
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Casaegrain focua of the 82-inch teleacope) until the slit was at 
ri^t angles to the line joining the two stars. An exposure of 
26 minutes, during which the faint star was kept trailing 
2 mm. of slit length, produced the usual widened spec¬ 
trum of the helium star, with the lines of [Fe II] in emission 
SHperposed over the continuous spectrum. Next, an exposure 
of 5 minutes, with the star held stationary on the same place 
upon the slit (»t>duced a heavily overexposed continuous 
spectrum of the star, 0.18 mm. in width, which corresponds to 
2.6' (seconds of arc). This width is due partly to the tremor- 
disc of the star and partly to photographic overexposure. 
Hie forbidden iron lines, especially X4287.41, extend on both 
rides of the star's continuous spectium, like two little black 
arrows, to a distance of 0.074 mm., or 1.1'. The appearance of 
these arrow-like extensions is very much like that of the hydro¬ 
gen lines in W. W. Campbell's famous “hydrogen-envelope 
star/' and the explanation of the phenomenon is doubtless the 
same; the [Fe 11) emission lines originate in a small nebulosity 
surrounding the blue companion of Antares. 

But before we can he entirely certain we must convince 
ourselves that the extensions of the emission lines are not a 
photographic effect. Perhaps the star image was not as tranquil 
on the slit as I thought, so that underexposed edges on both 
sides of the heavily exposed strip might leave the continuous 
star spectrum invisible, though the bright lines would show 
upon development. To test this I obtained, under similar 
conditions, with the star-image fixed upon the slit, exposures 
of 5, IS, and 45 seconds. If the “spilled-ovcr-the-edge” star 
light had caused the emission lines on the S-minute exposure, 
then these short exposures should give the emission lines an 
opportunity for appearing in the central strip, where the 
amtinuouB spectrum had appeared on the longer ex])osure. 
In reality, the 5-second e3qx>sure shows only the barest trace 
of continuous spectrum; the 45-second exposure shows it 
plainly. But not one of the three shows even a trace of the 
[Fe II] lines. The light of the helium star itself does not contain 
forbidden iron. The emission lines come only from a small 
nebulosity, al>out 5' (seconds of arc) in diameter, which 
surrounds the helium star. 

Next, I turned the spectrograph until the slit was along the 
line joining the two stars. With two exposures, of 1 and 3 
minutes, I could separate completely the two star spectra. 
The [Fe II] lines again appear as faint extensions on both 
sides of the helium star. They are not strengthened in the 
space between the two stars, and, if anything, they suggest 
that the nebulosity may be slightly elongated in a direction at 
right angles to the line joining the two stars. 

The nebulosity is enormously large in linear measure. The 
bright red primary star is one of the few whose diameters have 
been measured by Pease with the Mount Wilson interferome¬ 
ter. It is 0*040, or 450 times the diameter of the sun. The 
nebulosity is about 150 times larger, which would make it 
50,000 times larger than the sun. Tbe diameter of the helium 
•tar has not been measured, but it can be inferred from the 
temperature and distance to be roughly one or two times the 
diameter of the sun. Near the outer boundary of the nebulosity 
the density of the helium star’s radiation is weakened by a 
factor of the order of 10^"*, as compared to the density of 
radiatioft within its atmosphere proper. Very rou^ly, we may 
say that the nebulority is about 10 times larger, in diameter, 
than the solar system. 
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De^lte the fact that from a representative point within the 
nebula the red star appears as a disc which is about 200 times 
larger than the blue star, it is the light of the latter—in the 
ultraviolet region—which is responrible for the ionization bf 
the gases, though not necessarily for the excitation to low- * 
lying atomic levels. 

A very strange result of observation is the absence of any 
other emission lines than [Fe II]. That the permitted Fe 11 
lines are not photographed was explained some years ago by 
Swings and me as a consequence of what may be described as a 
fictitiously low excitation temperature. But why are the lines 
of hydrogen absent? Normally, we observe them with great 
stren^h in nebulae, In the interstellar gas, and in almost all 
Star spectra. Tf they are absent in the nebulority of Antares, 
we immediately try to infer that there is too little ionization 
for recombinations to take place. But since we observe no 
Fe 1 (or any other atoms of low ionization potential) in the 
nebula, we must have a majority of the iron atoms once 
ionized. The potential is 7.8 volts. Then, if we apply this to 
hydrogen, with 1,1.5 volts, we find that approximately 1 out of 
10 hydrogen atoms is ionized and therefore capable of pro¬ 
ducing an emission spectrum by recombination. The usual 
cosmical abundance of hydrogen is perhaps 10* times greater 
than that of iron. Hence, tliere would be all reason to expect 
the Balmer lines to ap^^eor strong in emission (as, in fact, they 
do in ordinary gaseous nebulae). 

It seems to me that the absence of H suggests a real— 
not only an apparent—paucity of hydrogen in the nebula of 
Antares. How can we explain this?‘ An attractive idea is to 
suppose that the nebulosity* is not strictly gaseous but that it 
consists of solid, perhaps even meteoric, particles which have 
long ago lost most of their hydrogen and are rich in iron. We 
certainly have such a nebulority in the solar system, where it 
leads to the phenomenon of the solar corona on one ride and 
to that of the zodiacal light on the other. We observe exnisrion 
lines in the corona, but not in the zodiacal light. But that may 
be due to the relative weakness of the solar radiation in ultra¬ 
violet wave lengths* What I am suggesting here is that the 
[Fe 11] relations in Antares are, in a sense, a counterpart to 
what in the solar system we know as comet radiations. This 
hypothesis would explain not only the absence of H but also 
the very strange dependence upon excitation potential* which 
Swings and I observed in the intensities of permitted Fe II in 
other, similar objects (WY Gemlnorum, Boss IMS, etc.). 
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1 We might think of the atmosphere of the earth, which is also poor In 
H, but which shows, In the spectrum of the night sky, strong forbidden 
Unes of oxygen, [O I]. Since these linos are absent in Antares, as are also 
the lines of [O Ill, we must look for a source which is not onh^ depleted Izi 
hydrogen (as is the atmosphere of the earth) but also in oxygen and nitro¬ 
gen—that is, in all light elements. 

■ Astronomers wUl recall that in 1936 wo found a large reddish nebul¬ 
osity around AnUrea which shines by reflected light from the red super- 
giant. This reflection nebula (Aitrofikyi. 1936. B4, 219) is vastly larger 
fhan the nebula considered hete. There may be no connectioii between the 
two, although the large reflection nebula also connsts of solid iutersteUar 
particles. 

• An interesting and perhaps slgniflcant feature is the great strength, on 
my recent spectrogmms, erf (Fe III 4287, as compared with fFe II] 4344. 
They belong to diflerent multlplets. 

SCXBNCE« Augttft 



I N THE LABORATORY 


An Instrument for Plotting ED,iii Curves 

Thouas J. Haley 

Research Division^ E. S, Miller Ijiboraiories^ Inc.^ 
Los Angelest California 

Several methods for plotting EDm curves have been 
descril)ecl. De Beer (2) employed a permanent board with 
several instruments which enabled him to plot tlie curve and 
compute the results accurately and rapidly. Litchfield and 
Fertig (3) have described a rapid and accurate method for the 
calculation of the EDm value, as have Miller and Tainter (4), 
who employed a special prohit paper. Many investigators 
Imve used all of these methods, but thus far no instrument has 
been described which would allow a choice of the method to be 
used. The instrument described below has been used in our 
laboratories for over a year and has given accurate results 
with any of the above methods as well as with the longer Bliss 
(/) method. 



Fio. 1. Completed iostnimonU. P - probit or per cent rcaponw wale; 
M ■ mllliffieter graph paper scale; W « Winthrop Trobit Paper on plywocid 
base. 


The instrument (Fig. 1) was constructed from a piece of 
plywood 15 X12 X J inches, bordered by two pieces of molding 1 x 
f X 15 inches and 12 inches respectively. To the plywood was 
glued a piece of Wintlirop Probit Paper.' To the left-hand 
molding was attached the two scales cut from another piece 
of the same paper. While being glued, these scales were aligned 
so that part of the scale extended over the inner edge of the 
molding and fitted flush with the plywood. Attached to tlie 
lower molding was a piece of millimeter graph paper, which was 
divided into an arbitary scale allowing the plotting of log doses 
to 3 or more places, depending upon the accuracy desired. The 
entire board, including scales, was painted with a solution of 
cellidose nitrate in acetone to protect it against wear. 

For plotting the EDao of estrogenic response, where there is 
a definite logarithmic ratio between each dose, the scales on the 
plywood are used. The board is covered with a piece of tracing 

>Obuhi«di^ the Winthrop Chentonl Company, Reimelacr, New 
YOlfe. 
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pajxir, ami each dope response is marked off. The provisional 
and corrected curves relating log dose to probit or per cent 
response are obtained in the conventional maimer, depending 
upon the method used. In plotting LD«o data, the scales on the 
plywood base of the board arc covered with a piece of blank 
paper, the scales on the molding being used to obtain the dose^ 
response curve. 'Die log-dose values on the horizontal scale are 
chosen so that the greatest spread l>etween doses will be ob¬ 
tained. This has a tendency to flatten the curve and make the 
results more accurate. The calculations for the provisional and 
corrected curves are done in the manner described by the 
method used. 
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Conversion of Heart Potentials Into 
Auditory Equivalents 

Ernst T. Krebs, Jr. 

John Beard Memorial Foundation, 642 Capp Stretl, 
San Frandsco, California 

For purijoses of our research, it liccamc desirable to have an 
instrument that would convert to auditory equivalents the 
changes in electrical potential occurring during the cardiac 
cycle. In consulting the literature, we found many instruments 
that involve the simple electronic amplification of the heart 
sounds (which may then be recorded graphically or phono- 
graphically) or the graphic or oscillographic recording of the 
changes in heart potential: amplifying stethoscopes, recording 
stethoscopes, stethographs, and electrocardiographs; but we 
were unable to find what we have termed an electrocardiophone 
or EKP: an instrument that, instead of expressing the heart 
potentials in graphic form, expresses them in auditory equiv¬ 
alents. 

In developing a frequency modulation amplifier suitable for 
our purposes, preliminary difficulties were met in handling the 
extremely low frequencies without distortion. These difficulties 
have been largely overcome, although alternating-current 
fields and similar electrical conditions must be avoided. 

The basic circuit of the electrocardiophone utilizes the fact 
that two radio frequencies will produce a beat frequency when 
fed into a suitable detector circuit. Since the beat frequen<y 
is equal to the difference between the frequency of osdllator 
I and oscillator II, it will be an audible frequency if the osdl- 
are within a few kilocycles of each other. 

m 




OsciUstor n (Fl|r, 1) ia acUjusted to produce an audible beali 
liott suitable to the operator. The frequency of oscillator I is 
chao^ by the reactance tube modulator in accordance with 
the changes in heart potential, which are amplified by the low- 
frtiquency amplifier to a level necessary to actuate the reac¬ 
tance tube modulator. 



. Fio. 1 

The output of the detector is also amplified. Although a 
loud-speaker may be used, we have employed a button ear¬ 
phone so arranged (Fig. 2) that the sounds are conducted by 
rubber tubing into a standard stethoscope equipped with the 
conventional chestpiece. The auditory equivalents of the 
electrical potential changes may thus be cut into the normal 
stethoscopic sounds, which are not amplified or otherwise 
distorted. Although no attempt has l^ecn made to standardize 
on any given audio frequency, it is obvious that the heart 
can “play its piece** on any audible range of frequency—often 
with interesting efiects. 



Correlation of the electrical potential sounds with stetho¬ 
scopic sounds in health and disease is now being attempted. 
Further correlation with the electrocardiogram will be tried 
by the use of a cathode-ray oscilloscope parallel with the 
electrocardlophone. Sound recordings of both the auditory 
equivalents of the electrical potential changes and the stetho- 
scopic sounds will permit a more careful dissection of the intcr- 
relatbnahip between the heart beat and the potential changes. 
The technic should I>e distinguished from the simple amplU 
fication of the changes in heart potential per se: these changes 
are heard only as a dirking sound. For teaching purposes it 



t held underirable to use electronic stetlioscopic amfdiAcatioer 
sipoe the resultmg sounds d^art in quality from those heard 
with the dtnicol Btethoscof^e. Since the electrocardk^one 
utilises a virgin medium, there is no such conflict here. 

The technological details of the apparatus will t>c published * 
elsewhere. 


Simple Formulas for Calculatiag 
Percentage Potency in Three* and 
Fpur^Do|se Assay Procedures 

Marion B. Shicrwoop 

Tftr Wellcome Research LabaraSories. 

TuckakoCf New York 

In many instances in which the log dose-response curves of 
unknown and standord substances are parallel straight lines 
simple formulas for the rapid calculation of the percentage po¬ 
tency of the unknown in terms of the standard arc helpful 
However, in order to make use of such formulas, it is essential 
that the assay be so designed that the unknown and standaH 
materials are treated uniformly, i.e. the geometric relationship 
between the individual doses or concentrations ot the unknown 
and standard must 1)C identical, the same diluent must be 
employed for each, an equal numl)cr of dosd or concentration 
levels of e^ ch reactant must be used, and the number of repli¬ 
cates per level of each dose must be uniform. Though the actual 
number of replicates is immaterial to the application of the 
formulas presented in this paper, it is recommended that, for 
accuracy’s sake, three or four be employed. Moreover, rince 
the formulas in their simplest expression give no indication of 
the error of an assay, it is suggested that the individual worker 
determine (a) the limits of accuracy within which the log dose 
response is linear and (b) the precision of his proposed assa>’, 
so that he is assured of the applicability of these shortcuts. 

Formulas for calculating the jMtency are available when two 
similarly related doses of standard and unknown are utilized 
in assay procedures (5). The writer is not aware of any such 
simple formulas for the calculation of the activity in so-called 
thr^ or four-dose assay techniques. The desirability of em¬ 
ploying more than two logarithmically related doses is appanmt 
if one makes use of graphic representations of data. Obviously, 
a straight line is the only curve which can be drawn from the 
data available when only two doses each of Standard and un¬ 
known are eti^)k>>^ed. If three or four doses are used, deviations 
in the linearity of the log dose-response curve become apparent. 
Moreover, the supplementary data obtained at additimial dose 
levels with little extra work permits the determination of the 
individual regression lines or, in the case of the four-<io8e assay, 
the omisrion of data at the highest or lowest dose level of the 
unknown if such data lie outside the UmiU of linearity of the 
doBC-respotise curve. 

During the development of a thin filter paper disoagar plate 
zflethod for the amy of asoylam in whu^ initial coac^- 
tration of the stasukurd and unknown enzyme extracts wik 1 
per cent and the three succeeding dom of each were de^^ 
in a 1:5 islUo, a iui^le formula for cidcularing Urn pei^tege^^ 
potency of soiled iouT^ose assays was 
muia, which 2ms universal appMcabiUty to assays 









the vegtrictions given, may be expresaed in Its iimpleat the fo«l^>4oae aaaay, with the exception that the constant for 
form as foUows; the thrwMloseassay k | instead of 5. 


^ I - . , .. \V1 T WJ -r Wi -r VI*/ — VJI T T- Ja T' U*/ 

% Potency - Anulogl 2 ± c + 5d + (U. + &)! - 13(U, + S.) + (U, + &)1 


(U, + U, + U, + UJ - (S, + & + S, + S.) 


r.] 


In this formula, 2 log 100, the factor for coo verting the ratio 
obtained to per cent potency; c «> the positive expression of 
the log ratio between the corresponding doses, fU* and S*, 
of the unlEnown and standard, (In the formula, the sign of c is 
positive if the initial dose of the standard was greater, and, 
conversely, is negative if the initial doae of the standard was 
smaller, than that of the unknown); 5 ■> the constant for the 
four-dose assay; d » tlie logarithm of the successive dose b- 
tervals of both the standard and the unknown; and Ui, Ui, Ut, 
U4, Si, Ss, St, and S* » the sums of the individual responses of 
the unknown and standard, respectively, for each dose level, 
gradmg from the lowest to the highest. 

In a similar manner, a formula was developed which is uni> 
versally applicable to three-dose assays performed under the 
same restricted design. This formula b its broadest, but sim¬ 
plest, expression is as follows: 

% Potency of unknown — Antilog F 2 dr c 


These formulas, under the restrictions of the test, have uni¬ 
versal applicability to any assay in which the log dose-response 
curve has been shown to be a straight Imc and the curves of 
the unknown and standard are parallel. Graphs of the sums of 
the response at each dose level of both the standard and the 
unknown reactants give evidence of the paralliam of thdr dose- 
response curves. If parallelism is not evident, the anatysk of 
variance (2), factorial analysis (J), and the determination of 
lambda (/) may be necessary to interpret the significance of 
the assay. Any person familar with factorial analysis will recog¬ 
nise the numerators of the fractions given as the sum of the 
products dealbg with the difference between samples, and the 
denominators as the sum of the products dealing witlr the slope 
of the dosage-response curve, i.e. S(xyp), which were given by 
Bliss and Marks in their factorial scheme for three- and four- 
dose assays (J). The application of the formulas presented here 

iA (XJi -f Ua -f Ui) - (Si + Sa -f Sa) 1 
^ (U. + Si) - (Ui -f S,) ' 


The terms in this equation have the same meaning as those in 

1 The fonnula is derived in the foitowinx manner from the original 
Oaddom formula (f), 


log ratio of potencifWi ■ 


ytr - y« 


- (n’ - Xfi). 


where yv mean response of the unknown, y. “ mean response of the 
standard, h combined slope of thedosaxe-response curves of the unknown 
and standard preparations, st; mean log dose of the unknown, and xs 
mean log dose of the standard. But the mean response of the unknown » 

(Ui + Ui + Ui + tJO ^ , 

---^ where 4 * the number of doses, N » the number of 

4N 

replicates per doie, and Ut, Ui, U«, and U* represent the euros of the repli¬ 
cates (or e^ suoceesive dose gradiax from the lowest to the highest; simi¬ 


larly, the mean respouK of the standard U 


(S| + S, + S| + S<) 

4N 


. Moreover, 


where X •> the individual polynomial coeflicients of the linear term and 

2 S(xYp) 

d *■ lox dose Interval, the slope of the unknown, f.s. b « 

dNS(A*) 

becomes -®f standard, 

dNsfX*) 

30 S* + Si- St -3Si ) 
dNS(X») 

Hence, the average tlopo of the unknown and the standsjd is 
I - Ut - dUi + 3Si + Si - Si - 

But • 30 for a bur^dosa assay* Therefore, by substituting and 
combining tem, the averat* ikpe becomes 

U(U4 + Si) -f (U» + m - + St) + (Ut ^ S») l 

20 dN 

By further aubetltutlat k the Geddum formula, the following result is 
tthtained; the tatlp potency of unknown to standard • 

4- Us 4> Ut ^ Us) ^ <Si + Bt -b Si + Si) 

m 

' 26 dN _ 

1^4 i $ 4 ) + S|)J - [3(Ui -b St) + (Ui 4- Si) 1 
this the formula & the wat, abce c « ig - * 0 * 




k, however, simpler than that of the potency formula give® 
kID 

by these authors, i.x. M * . Moreover, both types of for- 

B 

raulas ©VC the same potency.* 

These formulas have been applied in the Wellcome I^ibora- 
torics to such widely divergent types of assay as agar diffusion 
methods for determining the potency of antibiotics or of 
amylases, turbidimetric procedures of assaybg for a pneu¬ 
mococcus growth factor, and the mouse squeak test for the 
assay of analgesics. In the opinion ot the author, a four-dose 
assay k preferable, since it permits the omission of the data 
from a single dose level (whether liigh or low), if the Umit of 
linearity of the dose-response curve has been exceeded with the 
unknown. Hence, calculation of the potency on the basis of the 
three remaining dose levels may be made by applying the for¬ 
mula for the three-dose assay. 
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* Afltr Uiit paper was in press, it was suggested to tlie author that, for 
coavftuiapcc, the (onnula for the two-dose assay should be included. 
In order to make the previous (onpula analogous to the foixnulas herein 
presshfod the term c has been included, and the tenUs in its denomiutor' 
have been rearranged The revised formula for the potency of the imkiM^ 
in a two>dQ«9 assay procedure U a.H foUows: 


% Potency •• Antilog 2 :t c *4- d 


(U» + Ui) ^ (St + St) 
aT»4-Si)- fUt + S,) 






Book Reviews 


Retinal structure and colour vision: a restatement and 
an hypothesis. E. N. Wilimer. Cambridge, Engl.: at the 
tJniv. Press, 1946. Pp. xii + 231. (Illustrated.) $4.50. 

This book is essentially the statement of an hypothesis of 
color vision. It contains a Foreword, a Preface, seven chapters, 
and an Addendum. The Foreword, by W. D. Wright, recom¬ 
mends the book with obvious misgivings. The Preface, by the 
author, tells us that what follows is frankly provocative and 
speculative.” And so, indeed, it is. 

The first chapter is mainly histological description of the 
retinal elements, including not only the rods and cones, but the 
neural elements as well. The second chapter, which treats of 
the functions of the retinal elements, presents information 
about nerve impulses, dark adaptation, the spectral sensibill- 
ties of the rods and cones, and about visual purple and visual 
violet. 

With the third chapter the presentation of the hypothesis 
begins and is continued through the next three chapters. The 
seventh chapter deals with color blindness and with the bearing 
of Williner*a hypothesis on it. 

The Addendum, written after the rest of the book was in 


adapting day-i ods, which makes it dichromatic, as some ex|>er- 
Iments oppear to show. 

*\11 this is amusing and sj)eculativc, and would have made 
an mteresimg afternoon’s conversation Ixstwecn the enthusi¬ 
astic author and a more critical mentoi. Presented as a book 
of 200 pages, however, the idea becomes labored and un- 
convindng. Its central thesis rests on a misconception. The 
rod and cone luminosity curves are usually drawn to equal 
heights tor convenience, not because they are really so. 
Actually the rod maximum is about 50 times as high as the 
cone maximum. Moreover, while some observers have a few 
rods in the fovea, many people show none. Still, color vision is 
essentially a phenomenon of the fovea. 

The audience of this perverse book is u limited one, because 
only those who ore thoroughly familiar with the data of vision 
in general and of color vision in particular can read it with the 
necessary critical evaluation. Others will surely become con¬ 
fused, not only because of the strange and incomplete nature 
of the ideas, but because of the mistakes and misunderstand¬ 
ings, of which there are many. ^ 

Selig IIecht 


press, records some recent experiments on color vision of the 
fovea and further elaborates the hypothesis. It closes with a 
general statement of the ideas involved. A list of references and 
tT\o indexes follow. 


untversuy^ 


^Statistical analysis in bioloyy. (2nd ed.) K. Mather. New 
York: Intersdence, 1947. Pp. 267. $5.00. 


The essential thesis of this book rests on the fact that only Because of its clarity, the first edition of this book gained 


two receptors—rods and cones—can be differentiated histo¬ 
logically in the retina. The author then assumes that color 
vision dejiends on the combined action of these two receptors. 
The rods are mainly concerned with the short-wave or blue 


considerable favor among biologists. The revised second edi¬ 
tion b changed in no fundamental respect. It includes a new 
chapter on the angular transformation for proportions and the 
probit transformation for dosage-response data, written in the 


and green end of the spectrum; the cones, with the long-wave same dear style. Other changes involve the addition of foot- 
or yellow and red end of the spectrum. The various color sen- notes, corrections of typographical errors, and new dating of 
sations result from the relative stimulation of the two recep- references. 

tor systems by the different parts of the spectrum, Hie book covers the common tests of significance, the nor- 

The main quantitative prop for this novel idea comes from mal deviaU test, the t-test, the X®-test, and the analysis of 
manipulation of the spectrum luminosity curves of the rods and variance F-test, exhibiting their use in a considerable variety 
cones when these are of equal height or equal area. If for each of biological experiments. The mathematical models of fre- 

wave length one plots the cone luminosity as absdssa and the qucncy distributions vriiich arise most often in practice are ex- 

rod luminosity as ordinate, the resulting curve roughly re- plained rather thoroughly. These include the binomial, the 

aembks tlie standard international (ICI) spectrum locus normal, and the Poisson distributions. Three chapters on two 

plotted on a right triangle. Some additional assumptions and a or more variates and a chapter on estimation of unkno>am 

logarithmic plot of the cone and rod luminosities for each wave parameters complete the volume. 

length result in a diagram which vaguely resembles the just The author has placed emphasb on the advantages of plan- 
riiscrimiuable chromatidty step data developed by MacAiiim ning experiments in order to extract maximum information 
and by Wright for the color domain. A further translation from the observations. More emphasis might be placed upon 

from luminosity to frequency of nerve impulses in rod and the principles and methods of estimation, carrjring the exposi- 

conc fibers yields curves which describe in a roughly quantita- tion of these methods along with the discussion of tests of 

tivc way the saturation of the spectrum and the addition of Mgnificance rather than relegating them to a late chapter. An 

white to spectral colors. introduction to the concepts of the power of a statistical test 

Finally, since one of the central facts of color vision is its knd of errors of the first and second kind in testing statistical 

trichmmatic nature, a third receptor is added to the rods and hypotheses might not be amiss in a volume of this s<»t, al- 

conea. This isa hypothetical non-dark-adapting day-rod whose though an exposition for students In the nonmathematical 

properties are not defined too clearly, but whose spectral sen- sciences might present a considerable problem, 
sibility may be different from that of ordinary rods. The fovea FA»tL. Ossen^ 

cenhalia is described as composed of cones and of these non- The 0/do Slate UmwrsUyf Cohmbus 
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Military Psychology in War and Peace 

Walter V. Binghaoi 

Personnel Research and Procedures Branch, 
Adjutant GeneraVs Office, War Department, Washington, D, C 


W HAT ARE THE CONTINUING PROB- 
lems of military psychology? This is a timely 
question. It should be faced squarely, in 
these chaotic days between war and peace, before the 
cataclysm of World War II has receded too far into the 
f>ast. Today it is possible to look closely at the varied 
kinds of professional work done by psychologists-'"more 
than 1,300 strong—who wore the uniforms of the armed 
forces or were employed by them between 1940 and 1946 
(2). We can thrill with pride at their accomplishments, 
take note of serious discrepancies between need and ful¬ 
fillment, and undertake to discern those problems of 
militarj* psychology which undoubtedly will still be 
pressing a few years hence. 

It should not be assumed that the pattern of warfare 
3 years hence, or 50, wdll closely resemble that of World 
War II. A third World War will differ quite as much from 
the second as the second did from the first in magnitude 
and in the terrific destruction of civilian lives, dwellings, 
and industries. If it comes, it will be greatly depersonal¬ 
ized--relatively less man-to-man combat, wc are told- 
and there will surely be increasing reliance on highly in¬ 
tricate mechanisms. Any future war, then, is likely to 
differ greatly from those of the past in scope, intensity, 
speed, civilian involvement, depersonalization, and 
mechanization. 

In some respects, however, the pattern is bound to be 
a familiar one. Consider the practical certainty that an 
undeclared aggression, a surprise attack, will usher in 
any future war. Then recall the vast array of military 
activities which are rooted in basic facts of psychology— 
facts as to the limits of human capabilities, the modi¬ 
fiability of behavior, the processes of learning, the springs 
of action, the interplay of personalities, the nature and 
distribution of individual diffenmccs in capacity, knowl 
edge, skill, temperament and leadership throughout the 
r>oj)ulation, both military and civilian. War may change 
its aspect with every generation. Drastic changes in the 
nature of man take place more slowly, lliis is why it is 
reasonable to suppose that as long as there is need for an 
army of occupiation, a world police, or a system of national 
tlefensc, just bo long will there be technical problems of 
military psychology (JO). 

Baaed oft an addma before tjhe Psychology Section of 
the New York Academy of Sciences^ January 20, 1947. 
Yhe views eepressed are personal and not official. 

1947 


pROBiJEMs OK Biomechanics 

In connection with the desinin of neu^ equipment^ for 
instance, urgent psychological problems will continue to 
arise out of hard facts regarding the limits of human 
capacity. There are bounds to man’s ability to perceive, 
to discriminate, to judge, to respond with the requisite 
promptness, and to manipulate handles, wheels, triggers, 
knobs, levers, and [winters with the necessary precision, 
without succumbing to the effects of avoidable fatigue 
and distress which have too often been inadvertently 
imposed by designers of military as w'cll as of industrial 
equipment. Ordnance exfwrts and development engineers 
will be under pressure to produce belter, more effective 
weapons, vehicles, airplanes, instrument panels, scales, 
signals, radar screens, goggles for night lookout or scout¬ 
ing duly, and complex fire-control systems for use aboard 
ship or on shore. Designers wrestling with such problems 
during the past six years have not infrequently called 
upon physiologists and psychologists to bring to bear 
their insights, their knowledge of human capabilities, and 
their methods of scientific experimental attack (4,5, 6^8), 
Psychological development of i)rocedures for the most 
effective use of equipment —for instance, of electronic aids 
-also proved to be valued by technical services of Army 
and Navy. As a consequence, tasks have Iwen made less 
complicated, iwrformance easier and more precise, with 
diminished strain. The usefulness of new equipment has 
been broadened, and the j)recious time required to master 
it has been shortened. 

These types of contribution are vividly illustrated by 
the accomplishments of the Psycho-Acoustic Labora¬ 
tory directed by S. S. Stevens at Harvard. This enter¬ 
prise markedly improved the transmission of s|>eech by 
telephones and interphone equipment, develoi>ed better 
headsets and earphones, found and demonstrated the 
optimal position of the microphone relative to the lips of 
the talker, ascertained the speech sounds most frequently 
misunderstood, devised superior oral codes, and helped 
to work up a short, intensive training course in tele¬ 
phonic speech which increased intclligibitity and reduced 
the errors in vocal communications. It is no rash as¬ 
sumption that rigorous, systematic, ingenious, practical 
laboratory research of this kind will continue to be de¬ 
manded by the military services, 

A similar area is the design of cloihing and gear adapted 
to the comfort, the convenience, and the mental os weU 
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M the physiological capacity of the wearer whea cfl«n* 
paigning in the desert, in the tropics, or in the frigid 
polar regions, when escaping from a submarine, or when 
bailing out of a jet-propelled airplane in the stratosphere. 

Developing ways of reliably ascertaining preference for 
it4y in a region of bitter cold or in the steaming tropics 
is a related field of inquiry into which military psycholo¬ 
gists have hitherto made only exploratory fora 3 rs. 

Does it really matter whether a soldier is going to like 
it in the far North better than he would in a tropical 
jungle? Should this factor of his personal preference be 
given any weight when deciding as to his assignments? 
Isn’t it of the essence of military organization and dis¬ 
cipline that eadi soldier goes where he is needed and docs 
what he is told? The answer is known to every leader. 
He appreciates how greatly his own tasks of direction and 
command are simplified when his followers have had at 
least some share in choosing their arm or service, their 
militaiy specialty, their assignments, and their comrades, 
and have identified their own objectives with those of 
their organization and its commander. 

Resources of Man Power 

This leads headlong into the military problem of the 
discoeery^ detfeloptnent, and conservation of aptitudes^ of 
human capacities and talents of every sort. 

To maximize the Nation’s human resources by facili¬ 
tating the growth and optimal utilization of potential 
capabilities is a worthy goal during any period of peace. 
If ag^n the war clouds gather, it will become an impera¬ 
tive of survival. The United States has traditionally been 
extravagant of its man power, as of water power, forests, 
grazing lands, oil deposits, wild life, and other endow¬ 
ments. During World War II we wasted a good many 
people, both in essential industries and in the armed 
forces. Certain chemists needed for technical research 
were, for example, kept on duty in hospitals making 
routine laboratory determinations which a careful high 
school boy could be taught to do with precision in two 
days. Fortunately, in spite of wasted skills, we still had a 
little man power to spare after all the really indispen¬ 
sable activities had somehow been staffed. But never 
again! If we should find ourselves once more at war, it 
is likely to be the enemy who will have man power enough 
and to spare. So, within the next few years, we must 
place ourselves in a superlative position to husband our 
abilities and strength. 

Slow Learners 

Sharply defined psychological problems of man-power 
conservation are seen at the two extremes of the ability 
scdc. Toward the lower extreme is the Army’s number- 
one hcadadie, the slow learner. From this categoiy I 
exclude the feeble-minded. The imbedlcs and the morons, 
together with the psychotics, the epileptics, the 
inadequate personalities, should have been debarred, and 
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wm, at me Inductuim Stations, 
ware those who, having been acc^ted, found the going 
pretty tough during the early months of training, ro* 
quir^ a longer-than-average period of basic instruction, 
and, even then, in most instances had to be either droppedt 
from the service or assigned to nonoomhatant duty as 
unskilled laborers because they did not have what it takes 
to be infantrymen in these days when so much depends 
on the knowledge and resourcefulness of the individual 
soldier. 

A large majority of these slow learners were illiterate, 
not iftcessarily in the sense that they could not read or 
write thefr own names. They were functionally illiterate 
in that they could not read well enough to make any 
practical use of the Army’s instructional aids, when try- ' 
ing to learn what a soldier must know. This is the Army’s 
definition of literacy; the ability to read as well as Uie 
average person who has had the benefit of four years of 
Momentary schooling. (Hence, one sees occasional ref¬ 
erence to ‘’fourth-year literacy.”) 

There were altogeAcr too many of these functional 
illiterates. During 1941 and 1942, thousands of them had 
to be released. Others continued to congest the training 
centers long after they were supposed to be ready for 
assignment to units or sent overseas reinforcements. 
Since the War Department well knew that reinforcements 
would be in great demand in 1943 and 1944, the military 
psychologists and educators undertook a heroic job of 
salvage. They developed ingenious schemes and practical 
devices with which to teach grown men to read and to 
figure (9). Eighteen Special Training Units were estab¬ 
lished with a capacity of 30,000 men. Expert instructors 
were appointed to oversee the teaching, which had to be 
skillful, intensive, swift. To these Special Training Units, 
beginning in the late spring of 1943, went all illiterate 
inductees and also all who, though able to read some, did 
not pass the Army General Classification Test with a 
standard score of at least 60, ue. two sigmas bdow the 
mean. 

It was found that a large proportion of these slow 
learners could be salvaged within a period of 13-t 7 wedcs, 
in the sense that they actually learned to read at the 
fourth-year level and, on transfer to the regular training 
camps, were able to keep pace with the course of m- 
fttniction. Between June 1943 and September 194S a 
total of 218,000 of these illiterates and 69,000 others who 
had not made at least Standard Score 60 on the AGCT 
were dispatched to one of the Special Training Units 
immediately after being accepted for milltaxy service; 
and 83 per cent of them in three or four months thne 
learned enough reading, arithmetic, and Army discipline 
* to enable them to go forward on a military career, instead 
of continuing to be a drag on the war effort or having to 
be discharged. 

Tbday America is confronted squardy with these two 
astomddng facts; first, the disappointln^idy bf 



ftsnclipn^l Illiteticy; a demonstration that this 

social disease; can be greatly ameliorated adienever wc 
decide to pay the cost in effort and in dollars. 

The military psychologists have done their part. The 
dvilian economy must now pick up the burden. This is 
not only the task of providing excellent educational 
(^portunities for all the children, rural and urban, white 
and colored, north, east, south, and west; there is also 
the need of getting more than 1,000,000 young men 
now of military age over the barrier that separates the 
functionally illiterate from the literate and the dis¬ 
tressingly slow learners from the rest of us. This will 
have to be done, if the Nation’s resources of man power 
arc to be maximised in this generation. 

Rapid Learners 

Studies of our civilian army make it dear that the 
national economy also has unfilled obligations to a 
great many young men who, on the AGCT, would score 
in the top third of the distribution, in Army Grades I 
or n, #.c. Standard Score 110 or better. Within this 
upper range the armed forces find all their potential 
commissioned officers and many able noncoms. Leaders 
in dvilian undertakings likewise tend to come from these 
intellectual levels. Here are most of the successful 
professional men, sdentists, engineers, architects, tech¬ 
nological specialists, general managers, editors, teachers, 
social workers, psychologists. More than half of the 


thfdr sdmoling had not been interrupted, since half of 
the men in this sample had been only 1^24 years old 
when they joined the service, Nor does our coverage 
indude those men who had gone to Officer Candidate 
School and been commissioned. Their records would 
have increased the proportions in Army Grades I and 


TABLE 1 

DznmtmoM or ia5«S2l Enusted Men bt Test Sooeb and SoMosoig 



AGCT Grade 

ToUl 

v 

IV 

ni ! 

11 

I 

A. College graduAtea. 

3 

51 

343 

3.111 

1.301 

3.709 

B. 1 to 3 yttora college. 

27 

400 

2,694 

7,7B1 

2.478 

13.380 

C. Fin&abed high school.,.. 

100 

3,102 

9,363 ; 

13.339 

3.333 

37.033 

t>. 1 to 3 yeera high school 

757 

6,184 

12,533 ; 

7.308 

624 

29.606 

£. No high school. 

6,354 

15,765 

7,446 1 

2.076 

130 

31.791 

ToUl. 

7.241 

26,502 

32.378 

32,715 

6.685 

103.521 


II and in the higher educational categories. Even so, 
the conclusion cannot be escaped that the number pre¬ 
sumably having the intellectual capadty to benefit 
from higher education is substantially greater than the 
number actually permitted to carry their schooling into 
that zone of achievement. 

Another study disdoses the sobering fact that, among 
more than 3,000,COO men in these higher levels of learn¬ 
ing ability, the personnel classification interviewers 
found almost 1,000,000 who had not even completed a 



Fio, l. ReUtion of Iwrning rcadinew to educatian«l leveL 


West Point Cadets are in Army Grade I; none is below 
Grade IL An overwhelming majority of college men 
score within this range. In Fig. 1 and Table 1 may be 
seen rite idation of learning readiness os measured by 
this test to Icyel of education achieved before entering 
the Army,, in a population of 105,521 enlisted men 
constituting a thin qt>ss section of the enlisted strength 
of riui Ariny as of Ma^ 31, 1944, A large fraction of 
group B, ^oge had begun but not completed a 
od^ge in due time if 



high school course, much less gone on to a technological 
institute, a college, or a professional school (/). Why? 
For some, their calling, their vocation, had led else** 
where. Schools and colleges are not the only places in 
which education, cultivation, personal effectiveness, 
and professional competence can be achieved. But for 
the majority of these bright soldiers, the decisive reason 
for discontinuing their education had been economic;* 
Hei^, then, is a pool from which to augment rite Na-; 
tioh’^a ribort supply of scientists, technologists, scholu^ 
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professional men, and military leaders. An ample num¬ 
ber of competitive scholarships providing for board as 
well as tuition would be one form of insurance against 
unnecessary waste of such intellectual resources. The 
National Science Foundation, if established, will help 
in some measure to meet this need. 

Potential Leaders 

The problem of selecting military leaders is not 
solely one of identifying the highly educated competitors, 
or the brightest. Indeed, beyond a certain indispensable 
minimum of knowledge and intellectual acumen, the 
factors which tend to differentiate the best officers from 
the very good are not measured with precision by 
means of tests of educational achievement or scholastic 
aptitude. This was one of the impressive findings from 
a notable research project of the War Department 
whicli had as its purpose the development of sound 
procedures for use in selecting from among the war¬ 
time officers thpse who would receive commissions in 
the Regular Army. 

This study, ordered by the General Staff early in 

1945, was planned in detail and carried to completion 
by The Adjutant General through the Personnel Re¬ 
search Section of the Classification and Replacement 
Branch of his office. It came to be known as the Officer 
Integration Project. Thirteen thousand officers collab¬ 
orated as subjects in the field trials. Others took part 
as interviewers, examiners, or evaluators of efficiency. 
It was in many respects the most searching, thorough, 
ingenious, and fruitful research project in personnel 
selection of which I have knowledge.‘ 

The story, told in the Infantry Journal by J. M. 
Clarke (J), emphasizes the stark necessity for procedures 
that validly differentiate the beat from the very good; 
for in the first integration, which took place in June 

1946, only about 9,000 could be chosen from among 
108,582 officers who had filed applications. Competition 
was especially stiff in the Air Forces, where 59,000 had 
applied for the 3,900 commissions available at that 
time. The question was: Which ones among the superior 
applicants would be of greatest value to the service 
during the years ahead? Instruments of prediction had 
to prove their validity within the topmost range. An¬ 
other challenging prerequisite was that choice had to 
he made by procedures which do not permit bias, prej¬ 
udice, or favoritism to creep in and corrupt judgment. 

* Th« followiflg officers &nd pro/etwlonal staff members were jmmeeff- 
»tely responsible for prei^aring md vaUdttting the procedures recommended 
for iwJoptlon: Lt. CoJ, M. W. Rkbnrdson, Lt. Col. D. E, Baier, Major 
Roger M. BeUows. Capt. Reign H. Bittner, Capt. £. A, Rundquist, Robert 
J. W*®*"^* William R. Wilson, Francis F. Bradshaw, Edwin R. Henry, 
Douglas H. Fryer, and Harold A, Edgerton. Indorsement of the recom¬ 
mendations of this tediDical staff was made, after careful study of the 
procedures and the results of the practical tryouts, by the foUowfng mem¬ 
bers of the Committfc on Classification of Military Personnel Advisory 
lo The Adjutant General; W. V. Bingham, H. E. Garrett, C. F. Hansen, 
t. J. O'Rouike, C. L. Shartle, and L. L. Thuntone. 


Among the instruments which survived extensive 
experimental tryouts were: first, a General Survey Test 
of educational background, which served as a pre¬ 
liminary hurdle to screen some applicants from further 
Consideration but which carried no weight in the final, 
combined score; next, a very detailed Biographical 
Information Blank, on which many of the statements 
to be checked get at the candidate’s attitudes toward 
himself, toward other people, and toward the work and 
career of an officer; third, an Officer Evaluation Report, 
which utilizes several ingenious devices for securing 
inforanation that is at once impartial and significant; 
and finals, a session with a practiced Interview Board 
whose procedures and raiings are concentrated on 
eliciting, observing, and reporting only those aspects of 
behavior which can be drawn out and reliably appraised 
during a group discussion. 

These instruments had to be tailor-made, to fit the 
Army officer |>opulation. In the long biographical 
inventory lists and the officer evaluation reports, words 
and phrases were used which officers are known to 
employ when describing fellow officers of whom they 
approve or disapprove. Officers in the experimental 
population had been given a chance to write sketches 
about other officers, good and poor; and from about 
800 such essays were culled phrases, ^ trait terms, and 
characterizations to be tried out. Which of these actually 
apply to the best officers more often than to others? 
That was a crucial question. 

The psychologists did not try to decide such questions 
by arguing about them. Instead, they used the empirical, 
experimental approach. They first established three 
criterion groups, made up of best officers, average 
officers, and poor officers, using a procedure called the 
nominating technique. As Mr. Clarke says (p. 10): 

There is no way of knowing that a leader actually is a 
leader until other men have adcnowledged his leadership, 
and the acknowledgment is demonstrated by results. Those 
who are beat able to judge whether a man is achieving results 
that demonstrate leadership arc hts fellow officers. It seemed 
certain that if all the officers in a battalion, squadron or 
sinular unit rated a fellow officer as outstanding, he was 
actually outstanding, and that if they unanimously rated 
him as poor, he was actually poor. 

With this os a basic working principle, War Department 
experts visited installations all over the United States and 
supervised the rating by their fellow officers as well as by 
their commanders of 13,000 wartime officers—many of whom 
had been in combat together. On 3,000 out of the 13,000 the 
ratings by all who made them were in dose agreement. There 
were 1,127 outstanding, 1,019 mediocre (that is, near the 
average) and 854 poor. On the other 10,000 there was some, 
though often merely a dight. difference of opitubn among 
fellow officers and superiors taken together. But on the 3,000 
all equak and all guperiors agreed. And when all a man’s 
fdlow officers and superior officers agree that he Is out¬ 
standing (or mediocre, or poor) as a leader there is not much 
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doubt about it, ei^MdaJly ^hen sctoal p^ormance in combat 
and elaewiiere i« part of the haais for judgment 

The three groups among the 3,OCX) men (1,127 outstanding, 
1^019 mediocre, and 854 poor)—groups of men who had all 
been rated with the greatest possible precision and practical 
care—were used in the final tryouts of the leadership tests. 

It was required of every biographical item, test, or 
rating instrument that it contribute to the differentia¬ 
tion of these groups. For instance, it had been remarked 
of certain officers that they “had had Junior ROTC 
training in high school.’' But a check of biographical 
data showed that this statement applied equally often 
to officers in the poor, average, and best groups; so, 
into the wastebasket it went, along with many other 
characterizations. Only statistically significant items 
were given appropriate weights in the final scoring 
scheme. 

Another sti:p consisted in finding out what officers 
think as to which of these traits and phrases are the 
more laudatory or the more derogatory. After these 
data were, systematically secured and the trait rankings 
brought into relation with the validity data, it was 
possible to select pairs of terms which match in that 
they are commonly considered to be equally favorable, 
but which arc actually far apart in discriminatory 
effectiveness. Suppose, then, that we were to bring 
together into one cluster five of these terms, two of 
which are wramonly con.sidered to be equally unfavor¬ 
able, two favorable, and one indifferent or intermediate. 
You arc asked to check witli a plus mark the term that 
most nearly characterizes you, and with a minus mark 
the one which least applies to you. Suppose, further, 
that you are a very superior officer. If you check this 
and all other items on the form conscientiously and 
accurately, the scoring scheme will give you a high 
rating. But if you arc a superior officer in all respects 
except that you are not quite frank about yourself and 
decide to mark the items, not as truthfully as you can, 
but in the way in which you imagine that they had 
better be marked in order to get a high score, the con¬ 
sequence is that your score tends to be nearer the average 
or mediocre than it ought to be. 

Similarly, suppose a Major is evaluating a Captain 
who is the poorest leader in his battalion, an officer he 
personally dislikes; and suppose, in order to rid the 
Army of such riffraff, the rater decides to mark the 
Eviduation Report in a way which he thinks will surely 
make the Captain out to be a very poor officer, instead 
of marking in each instance the trait term which most 
nearly diaractcrizes this Captain and the one which 
least ai^Ues to him, as the instructions prescribe. 
Again the attempt to beat the game defeats itself. The 
final score tends to drift away from the bottom of the 
scale in the direction of the colorless average. This 
pairing valid and inv^d terms, matched for ap¬ 


parently equal value on a scale of desirability, marks a 
distinct step forward in the evolution of rating systems.* 

How good is this program of selecting wartime officers 
for integration into the regular establishment? It ap¬ 
pears, from evidence accumulated in 194S and early 
1946, that if traditional procedures had been used, 
approximately 70 per cent of the officers chosen would 
have been above average and 30 per cent subaverage; 
while of the 9,000 chosen with the new procedures, 
statistical analysis indicates that less than 2 per cent 
arc in the subaverage category. Mr. Clarke mentions 
estimates of the money savings expected to accrue from 
the elimination in advance of so many mediocre officers. 
The new system should eventually save around $250,- 
000,000. Inept leaders are an expensive luxury. 

Still better tests of leadership will be constructed in 
due course. Already steps have been taken to improve 
the methods of evaluation developed for the integration 
project and adapt them to peacetime requirements for 
a p)criodic officer-evaluation pn>cedure. Appraisal of 
leadership in noncommissioned officers is a related topic 
of current res^jarch, as is the selection of enlisted men 
for Officer Candidate School. In the Army Information 
Dificsi (7) is a crisp description of the forced-choice 
technique and other features now embodied in the 
Biographical Information Blank and the Evaluation 
Report as adapted to such purposes. 

Other CoNTiNriNO Problems 

The problem of selection for assignment in the higher 
ranks is certain to be brought forward from time to 
time. Only recently an officer distinguished as a combat 
commander and also as a policy maker inquired: “How 
can wc pick the best planners—officers of the rank of 
Lieutenant Colonel or higher—for duty on the General 
Staff? Several Generals here, and at other headquarters 
too, would like to know.*’ Of course I countered by 
asking whether he could sujiply some authentic criterion 
groujis: officers who have proved to be .sui>erb planners, 
and officers with similar assignments who hav^c been 
unable to deliver the goods. With such a start, a typical 
inquiry might be made into the significance of detailed 
biographical inventory data, interest schedules, test 
performances, interview procedures, and rating items 
chosen with an eye to their possible validity as indicators 
of exceptional ability to think out plans. Which stigmata 
are really significant only research will tell—research 
conducted outside of the library and requiring dose 
observation, ingenious experimental design, patient 
follow-up, and sound statistical analysis of all relevant 
data. This problem is one of many in the quest for 
superior talents—problems that call for scientific attack 

>Hte principle wu developed by R. J. Wberry, of tbe PereMmel 
March Sectiob, Adjutant General's Office, who credlU the genn of tbe idea 
to ^ul Herat, tuparvieor of Personnel Selection Rtaearch, Procter and 
Gambia Company. 
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AUliig a period of peace and tranquillity, A good thne 
to mend tbe roof is between rainstorms. 

No^ng has been said of the recurring and insistent 
proidetns of clinical psychology, a field of highest practical 
importance in any fighting force. Military psychologists 
specializing in this difficult subject are wanted today, 
not only in neun^sychiatric wards of Army hospitals, 
but also in the consultation services at training centers, 
to help in preventing minor maladjustments and fore¬ 
stalling seriotts mental illness. Their usefulness wOl 
increase with the completion of current and projected 
studies of exceptional behavior in relation to the psy¬ 
chiatrists’ diagnoses, treatments, and follow-up. 

The systematic study of aUitudes and opinions^ too, 
is a technical field not to be neglected by an army which 
aims to keep a finger on the pulse of its personnel. 
Opinions flow along. You can treat them scientifically 
or unscientifically. You ignore them at your peril. 

Equally essential in war is contact with the mind of 
the enemy. How best can we monitor and analyze his 


How should wo asdert^u of 

campaigns or of diSenmt paUems cd strategic 
bombardment on the morale iris dvilian populations 
arid his troops? What truths of ours, what ways of 
infortmng him, are our most potent weapons of psy^ 
dkdogkal war/are} 

If ever again America should approach the catas^ 
trophe of war, answers to these imperative questions of 
military psychology should already be at hand. 
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Obituary 


Sir Joseph Barcroft 
1872-1947 

With the death of Sir Joseph Barcroft on March 21, 
the School of Physiology at Cambridge, England, lost one 
of its most distinguished and best-loved members. A stu¬ 
dent of the founders of the School—Foster, Langley, and 
Gaskell—Sir Joseph, perhaps more than anyone else, 
preserved its traditions and, through the host of students 
and collaborators he attracted, brought those traditions 
to international recognition. 

Joseph Barcroft was bom on July 23,1872, at Newry, 
County Down, Ireland. He received his early education 
at Bootham at York and the Leys at Cambridge. After 
receiving the B.Sc. at London he went to Rings College, 
Cambridge, in 1893 with an exhibition. There he gained 
first-class honors in Parts I and II of the natural sciences 
tripos and was graduated with the B.A. in 1896. 

Barcroft then began to study the mechanisms which 
provide the tissues with oxygen, an aspect of physiology 
dien unexplored at Cambridge and the one which formed 
his dominant interest during almost half a century of 
active investigation. The earliest studies were designed 
to estimate the rate of oxygen utilization by a variety of 
tissues—the submaxillaty ^and, the kidney, the pan¬ 
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creas, and the heart in activity and at rest. These, some 
of which were made alone and others in coUaboration, 
provided the basis for the recognition in quantitative 
terms of what Barcroft phrased as ‘*the call for oxygen.” 

With the cumbersome iqp>paratus for the estimations of 
the blood gases available at the turn of the century, data 
on gaseous metabolism of tissues were hard earned. Ex* 
traction methods were time consuming and reqaired rel¬ 
atively large amounts of blood. To facilitate his estima- 
tl(ms, Barcroft devised and improved the diSdential 
manometer, an instrument which opened new posstbilities 
for the study of tissue metabolism and one whidi today, 
either in its original form or Warburg:’B modification, is 
used in biological laboratories throughout the world for 
the study of the respiratory exdumges of smaB amounts 
of tissue as well as for following the reactums of hicfiattel 
enzyme systems. The invention of the difierential tnanoos^ 
eter opened the way for Barcroft’s classical studies on 
factofrs affecting the combination of oxygen and hemo* 
l^obin, to which his attention was drawn by a desire tp 
^ estimate the oxygen or ppemat in tissues at rest and in 
activity. For this {mtpose he sought to use the dfasoda- 
tion curve of the bbod, bat the variations in the fdnn bf 
^ curves he as wdl aa those of others, led Mb 
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of hemoglobin for oxygen, a study which laid the founda¬ 
tion for our ]>rescnt knowledge of the role of cliemical 
changes in the blood in the release of oxygen at the tissue 
capillaries. 

From the physiology of hemoglobin, Barcroft turned 
his attention to a description of the circumstances respon- 
siVde for the transfer of oxygen from the alveolar spaces 
into the red cell. Until about 1922, physiologists were 
divided in their views concerning the role of the pulmon¬ 
ary e(>ithcliuiTi. The rcst;arches of one schend, led by Hal¬ 
dane, apiMiared to support the view that the epithelium 
was capable of secreting oxygen into the Idootl; the oilier, 
including Keogh and Barcroft, that the ej)ithelium acted 
as an inert membrane. The controversy, a classic in its 
freedom from prejudice and narrowness, was decided in 
favor of the latter view, by evidence provided in large 
measure by Barcroft's studies made on himself while he 
lived for several days in a glass chamber at reduced oxy¬ 
gen preiisures, the essential blood samiiles being draw^n 
from an cx|)oscd artery in his forearm. 

Interest in the effects of reduced oxygen pressures on 
the body mechanisms providing oxygen to the tissues 
were also explored during two expeditions which Bar¬ 
croft led, the first to Monte Rosa in 1911, and the second 
to the Peruvian Andes in 1922. Knowledge gained on 
these expwlilions and in the lal.M>ralory was used by Bar¬ 
croft in World Wars 1 and II to the direct advantage of 
his country by its application to aviation warfare. It also 
provide<i the basis for his interest in blo(K! stores and liis 
search for tht* source of red cells delivered to the circulilt¬ 
ing blcKKl as the individual entered environments of di;- 
creased oxygen pressure. The classical researches (.m the 
spUnin and the circumstances under wddeh it stores or 
delivers red cells are now familiar to all who have an ac¬ 
quaintance w^ilh physiology. 

Differences in the bkxxis of fetuses and their mothers 
and their apiiarcnt functional advantages led Barcroft to 
study the respiratory function of the blood in the fetus. 
Ibe readiness to follow an interest “beyond the visible 
horizons,” so characteristic of the man, served to develop 
the whole field of fetal physiology, including the functions 
of the placenta, the circulatory changes at birth, and the 
functional development of the nervous system. I'lie re¬ 
sults of his researches and those of his collaborators in 
this field -a field which some claim Barcroft established 
in its own right -are summarized in Reseurches on prena¬ 
tal Ufe^ which appearcrl late last year. 

All of these investigations were based upon simple i(lt‘as 
and questions and carried through with direct motliods 
and simple techniques. They were not designed to gather 
details except in so far as they were essential for the de¬ 
velopment of method in technique; they were designed to 
reveal principles of function or integrations. Once these 
were at hand, Barcroft moved on to expand his chosen 
field of interest, leaving the intricacies to be explored by 
those with special knowledge, 
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The record of Barcroft^s investigations has been said 
to be one of the most fascinating in the annals of science, 
for few investigators have revealed so much of themselves 
in their writings. His freedom from all that was artificial 
in life, his charity and warmheartedness, are nowhere 
better revealed than in the first edition of The respiratory 
function of the blood. Anyone who opens its pages joins 
him in the high adventure ttf investigation, for th(;re the 
pitfalls and pleasures of research arc presented in a 
fashion which has encouragerl and will continue to en¬ 
courage young men to find in the pursuit of science a 
worthy purpose in life. There are revctiletl the personal 

qualities which enabled Barcroft.and Michael Foster 

before him--to attract young men with special talents 
and to direct their attention toward problems they were 
peculiarly fitted to solve. His flare for presenting a prob¬ 
lem simply and his readiness to encourage and assist 
young men to careers in physiology and the allied sciences 
drew to him a host of students and collaborators. 

In the years following his student days and before 
World War I, when he served as demonstrator anti then 
lecturer in the University, few students entered the Cam¬ 
bridge laboratory who did not work with him at some 
time during their stay. After the War and until he retired 
from the Chair of Physiology (which he held from 1926 to 
1937, succ(x‘fling Langley), students cametohislalM^ratory 
from all over the world, many of them from the United 
States. Ill rough his pupils and collaborators from this 
country, his Dunham Lectures given at Harvard in 1929, 
and the Terry Lectures at Yale in 1926, Barcroft made a 
special contrilnjtion to the development of physiology 
here. This, together with his achievements as an investi¬ 
gator, was recognized by his election as a foreign associate 
of the National Academy of Sciences in 1939. 

Many other honors came to Sir Joseph. lie wks elected 
to the Royal Society in 1910 and was awarded a Royal 
Medal in 1922 and the Copley Medal in 1943. He was 
knighted in 1935. Although he retired in 1937, his years 
of service to science were not at an end. His broad bio¬ 
logical interests and his talents as an administrator were 
utilized during World War 11, when he served on ad¬ 
visory committees of the War Office and the Royal Air 
Force. 'Fo the establishment of the Nutritioil Society he 
gave his unfailing devotion and servcil as its chairman 
from 1945i until his death. Wlicn the Agricultural Re¬ 
search Council elected to promote fundamental research 
on the large, domesticated animals by the establishment 
of a Unit of Animal Physiology at Cambridge, Sir Joseph 
was chosen as its director. In this post, with undiminished 
vigor, Barcroft continued to look and “to venture beyond 
the visible horizon,” his craft in full sail to Uie end, for 
he died en route to his home for luncheon after a full 
morning in the laboratory. 

Donaw) H. Bakron 

Department of Physiology, 

Yale UmversUy School of Medicine 
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and Notes 


At Ceremonies held on August 11 at 
Brookhas^en National Laboratofy 

grountl was broken on the site of the 
first peacetime atomic pile, to be used 
for fundamental research in medicine, 
physics, biology, chemistry, and engi¬ 
neering. According to Lyle Borst, head 
of the group which designed the pile, 
it will Dmtain a number of improve¬ 
ments which will make it the most 
fiexihle pile in the world. Although 
similar in general ^orm to that at Oak 
Ridge, its neutron density will be 
several times greater. The air-cooled 
pile, which is ejqKfCted to be in opera¬ 
tion by niid-1948, will l)c housed in a 
building approximately 120 feet long 
by 1(K) feet wide and more than 6 
stories high, flanked by two lalwratory 
wings, each nearly 100 feet long. The 
total cost will be al>out $10,000,000. 
Tlie H. K. Ferguson Comi^any, de¬ 
signers and builders of the Oak Ridge 
thermal diffu-sion plant, will be re¬ 
sponsible for engineering design and 
construction, Sumner T, Pike and 
William W. Waymack, members of the 
U. S. Atomic Energy Commission, 
afidressed the group present for the 
ceremonies. 

About People 

Joseph H, Burckhalter, for the past 
five years coordinator of research in 
synthetic anlimalariai drugs for Parke, 
Bavis Sl Company, Detroit, has been 
appointed associate professor of pharm¬ 
aceutical chemistry at the University of 
Kansas, effective in September, 

Alan Hlsey, of the Medical College 
of Alabama, has been appointed asso- 
date professor of biochemistry, School 
of Chemistry, Metallurgy, and Ceramics, 
University of Alabama, Tuscaloosa. 

^ Edward S. Ross has been promoted 
from associate curator to curator, De¬ 


partment of Etnbryokigy^ CaKfomla 
Academy of Sdences, ^ Frttndsco; 
Hugh B. Leoch, formei^ of the X>o<« 
minion Entomological Laboratory, Ver¬ 
non, B. C., has been named asdstant 
curator; and Don OmeiUe Kelley, 
Berkeley, has been appointed editor of 
the Academy's monthly publications. 

Edward U. Condon, director, Na¬ 
tional Bureau of Standards, and Detlev 
W, Bronk, chairman, National Research 
CourKil, have accqUed appointments os 
members of the Sdcntific Ad^sory Com¬ 
mittee of Brookhaven National Labora¬ 
tory. This Committee, created to assist 
and advise the director of the Laboratory, 
consists also of the 9 scientific members of 
the Board of Trustees {Sctence, May 9, 
p. 491). 

Wilson Popenoe, director, Escucia 
Agricola Panamericana, Zamorano, Hon¬ 
duras, received the honorary D. Sc. 
degree from Pomona CoUege at its last 
commencement 

Klnlchi Watanabe, formerly of the 
University of Hawaii, has been ap¬ 
pointed assistant professor, Department 
of Physics, Wabash College, Crawfords- 
viJle, Indiana. 

Henry Quastler, radiobiologist, Carle 
Clinic, Urbana, Illinois, has been af> 
fK>inted half-time associate research pro¬ 
fessor of radiobidogy, Def)artments of 
Zofjlogy and Physiology, and Physics, 
University of Illinois. 

George W. StUes, head, Pathological 
Laboratoiy, Bureau of Animal Industry, 
U. S. Department of Agriculture, Denver, 
Colorado, since 1918, retired on June 30 
after 45 years of sendee in the Depart¬ 
ment. 

Harold C. Urey, Institute for Nuclear 
Studies, University of Chicago, has been 
named to represent the American Chem¬ 
ical Sodety on the U. S. National Com¬ 
mission for UNESCO. 

C. L. Gazin, paleontologist, Smith¬ 
sonian Institution, has begun a search 
for fossils in the Huerfano formation in 
southern Cdorado. Among the sped- 
mens Dr. Gadn hopes to find are the 
tillodonts of the Eoceiw period, which 
are among the earliest known warm¬ 
blooded animals and wldch combined 
rat and bear charaClgrHltScs. 


Lowell T« CnggeehriU tbidrmaii, 
Deportment of Medicine, Univetslty of 
Chicago, has been appointed dean of the 
Division of Biologiciri Sciences, wMch 
includes 13 Departments as well os the 
ZoUer Memorial Dental Clinic, Kuratng 
Education, the Food Research Institute, 
and the Institute for Kadioblology and 
Biophysics. 

Robert M. Stabler, formerly assist¬ 
ant professor of zoology, University of 
Pennsylvania, has been api)ointed asso¬ 
ciate professor and acting chairman, 
Department of Biology, Colorado College, 
Colorado Springs. 

P. B. Pearson, professor of biochemis¬ 
try and nutrition, Agricultural and Me¬ 
chanical College of Texas, has been ap¬ 
pointed dean of the Graduate School, 
succeeding T. D. Brooks. Dr. Pearson 
assumes his duties September t. 

Grants and Awards 

Derrick T. Voll, professor of oph¬ 
thalmology, Northwestern University, 
and consultant to the Akmy Medical De¬ 
partment, was recently awarded the 
Legion of Merit for '‘outstanding serv¬ 
ices'* as senior consultant in ophthal¬ 
mology In the European Theater. The 
presentation was made by Major Gen. 
Paul R. Hawley, chief medical director, 
Veterans Administration, and formerly 
chief surgeon, European Theater of 
Operations. 

Louis Schmerilng, Universal Oil 
Products Company, Chicago, will receive 
the first Ipatieff Prize in chemistry on 
September 15, during the national meet¬ 
ing of the American Chemical Sodety !n 
New York City. The $3,000 prize, honor¬ 
ing achievements in the study of catalysis 
or high blood pressure, was established by 
Vladimir N. Ipatieff, director, Ipatiefl 
High Pressure and Catalytic Laboratory, 
Northwestern University, and Mrs. 
tieff. The award, which will be presented 
to Dr. Schmcrling for lus contribution 
to the knowledge of catalytic reactions 
of hydrocarbons, will be given every 
three years to a chemist under 40 years 
of age, 

J. 0. Geiger, director of public health, 
City and County of San Frandsco, has 
recently been awarded the Gold Cross of 
the Roykl Order of Phoeniz from the 
Greek Government, the Royal Order 
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of Orftitge Namau, oOficer 
from the Queen of Holknd> and 
the Hentorious Medal of the (Canadian 
l. 4 :;gion of the British Empire Service 
League from the prcmdcnt of the Do- 
imnion Cotnmamli Ottawa^ CafULda> for 
hifl services and contributions to public 
health. 

The School of Dentistry, Emory 
Unlversttyi has received from the 
National Institute of Health a $3,655 
grant, according to Dean Ralph R. 
Byrnes- I'he grant, to be administered by 
James A. Miller, associate professor of 
anatomy, will be used for an analysis of 
factors in tlic newborn intluencing sur¬ 
vival under anoxia. 

The Jane Coffin Childs Memorial 
Fund for Medical Research has re¬ 
cently announcetl the following appro¬ 
priations, totaling $62,764.50, for support 
of cancer research projects and fellow¬ 
ships for one year; Samuel C. Harvey, 
Yale University School of Medicine, 
$3,000 for statistical studies of cancer, 
and $S,500 for clinical and laboratory 
studies of cancer; Yale University School 
of Medicine, Administration, $1,000 for 
maintenance of the animal house; C C. 
Little and P, A. Gorcr, Roscoe B. Jackson 
Memorial Laboratory, $4,500 for con^ 
tinued study of the mammary tumor 
inciter by Dr. Little, and $250 for 3 
months for continued study of immuno¬ 
logical a^>ects of genetics by Dr. Gorer; 
Yale University School of Medicine, 
Administration, $500 for exi>en8es of 
seminars of the Atypical Growth Re¬ 
search Unit; Eugene L. <^ie, Rockefeller 
Institute for Medical Research, $4,000 
for continued studies of changes in cells 
undergoing malignant transformation, 
and dietary influences on liver tumor 
formation; Robert G. Green, University 
of Minnesota Medical School, $5,000 for 
continued studies on the nature and 
mode of action of the milk agent; 
Alexander Haddow and associates, 
Chester Beatty Research Institute, 
Royal Cancer Hospital, London, supple¬ 
ment of $2,500 for continued support of 
the Institute's research program on 
chemical carcinogenesis, viruses and 
cancer, and chemotherapy of cancer; 
Owen H* Wangensteen, University of 
Minnesota Medical School, $5,000 for 
continued Investigations of gastric 
oordnoma; Aubrey Gortoan, Barnard 
College, Cohuhhia Uoivemity, $800 
(^tethW 15-June 30) for continued 


study of atypical growth in the thyroid 
gland; Edwin 1>. Mutpliy, University of 
Tennessee School of Medicino, $4,660 for 
the continued study of the biological 
iiehavior of ex])erimentaJ and human 
tumors; Paul K. Burkholder, Yale 
University, $3,000 for the study of 
mechanisms of induction and propagation 
of atypical growth in plants; T, M. 
Sonnebom and \V. J. van Wagtendonk, 
Indiana University, $H,500 for studies on 
the biochemical nature of substances 
concerned in transmission of hereditary 
cyto}:>lasmic factors in Paramecium; 
William B. Atkinson and Howard C. 
Taylor, Jr., Columbia University College 
of Physicians and Surgeons, $4,000 for 
cyttKhemical investigations on . hyper¬ 
plastic and malignant uterine tissues in 
women in relation to their endocrine 
state; Joshua Lederberg, fellow, $1,554.50 
(September 7-June 30) to wtuk with 
Francis J. Ryan, Department of Zoology, 
Columbia University; Charles Gr6goire, 
fellow, $1,500 (October l-June M)) to 
work in the Department of Cancer Re¬ 
search, Rockefeller Institute for Medical 
Research; and $4,500 to cover various 
projects of the Fund. These appropriations 
bring the total project and fellowship 
allocations for the year 1947-48 to 
$171,308.66. 

The Fund also announced the appoint¬ 
ment on July 1 of M. C. WinterniU as 
acting director, Board of Scientific 
Advisers, succeeding Stanhope Bayne- 
Jones, who was appointed president of 
the Joint Administrative Board of the 
New York Ilospital-Corncll Medical 
Center (sec ScUme, June 27f p. 660). 

Fellowships 

A limited number of Fellowships In 
Medicine* designed to provide an opfjor- 
lunity for research training in the basic 
medical sciences or in their application to 
clinical investigation, will l)c available 
through the American College of Physi¬ 
cians from July 1,1948 to June 30, 1949. 
Stipends will range from $2,200 to $3,000. 
The closing date for applications is 
November 1,1947. Forms will be supplied 
on request to: The American College of 
Physicians, 4200 Pine Street, Phila¬ 
delphia 4, Pennsylvania. 

The American Aaeoclatlim of Uni* 
vereity Women is offering a series of 
fellowships for graduate study or research 
for 194B49. The National Fellowships 
are open to Amcricah wohten for study 


here or abroad, and the International 
Fellowshij>s include one to enable a l^atin- 
American woman to study in this country 
and others which arc opeti to memi)era of 
the International Fe<leratk)n t»f Uni¬ 
versity Women. The majority carry a 
stipend of $1,500. Detailed information 
may be obtained from the Secretary, 
Committee on Fellowship Awards, Amer¬ 
ican Association of University Women, 
1634 f Street, N.W., Washington 6, D. C. 

Colleges and Universities 

Iowa State College plans to Imiid a 

3 -5tory connecting link lietween the chem¬ 
istry and physics buildings, joining the 
two buildings now housing inU^gral fmrtB 
of the Institute for Atomic Research, of 
which F, H. Spudding is director. The new 
building will conUitn spectrographic labo¬ 
ratories, facilities for tracer chemistry, 
reading ttMim for the joir»t use of the 
Physics and Chemistry Departments and 
the Institute, staff and administrative 
offices, conference rooms, and research 
laboratories. 

Stanford University has disclosed the 
devclo])meni by Ivcster M. Field, electri¬ 
cal engineer, School of Engineering, and 
his staff of a traveling w^avc radio lul>e 
which could amplify simultaneously 
250,000 telephone conversations or 300 
black-and-white television broadcasts or 
100 in color. The slender, fool-long tpbe, 
doubling the ability of earlier models to 
cover a wide range of frequencies and 
handle a huge volume of radio traffic, 
differs from ordinary ratlio lute in that 
it provide.^ a system of lengthy cxjjosure 
of microwaves to a stream of electrons 
from which the microwaves build up their 
energy. The new tube will facilitate com¬ 
mercial exi:)ansion of television, since the 
vast number of frequencies it covers will 
enable nmny television stations to operate 
simultaneously. It also provides a feasible 
method by which long-distance lines can 
be replaced by a chain of radio relay sta¬ 
tions in which the tuijes will provide 
ample amplification and room for simul¬ 
taneous transmission of large volumes of 
telephone and radio traffic. 

The University of Notre Dame has 
established in its Department of Aero¬ 
nautical Engineering a unique engineering 
flight demonstration program, designed to 
supplement theoretical principles of aero¬ 
dynamics and airplane dynamics taught 
In the classroom with actual flying experi- 
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cnci?. Lt, Col, Francis X. Bradley^ A, C. 
IteatiTvr, iuHlruclor in mathematics, is 
providing instruction in fligiil dcmmistni' 
tion in the air, v^^hile R. S. Kickeni)en*>’, 
associate professor of aeronautical engi¬ 
neering, is conducting a concurrent series 
of lectures to provide the theoretical basis 
for the flight program. 

The New Mexico School of Mines 

baa announced the followingapp^jintiuents 
to the teaching staff at Socorro: John 
Harty, formerly associate professor of 
physics, St. Louis University, as professor 
and head, Department of Physics; Rafael 
Sanche2-Dlaz, formerly pnife.ssc*r and 
head, I)c[>arlmeiit of Mathematics, C^ol ■ 
lege of Agriculture mul Mechanical Arts, 
University of Puerto Rico, as professor and 
acting head, i lejiartmeiU of Mathematics; 
William W. Long, formerly an cxjdora- 
tion engineer witli the Freeport Sulphur 
Company of New York, as assistant pro¬ 
fessor of mining engineering; and Albert 
A, Koch, of Pasadena, California, as 
associate professor of engineering, 

A $200,000 contract for leather re¬ 
search centering at the Tanners' Council 
of America Lal^oratory on the University 
of Cint:innati cam[)us has recently l>een 
renewed by the Quartermaster General of 
the Army. This research program, which 
has l)ccn under way for several years, in¬ 
volves the following projects and institu¬ 
tions: University of C'incinnati—produc¬ 
tion of highly water-resistant leather for 
Army shoes, study of temperature and 
humidity conditions and their effect on 
leather Iicld in stock piles, and develop¬ 
ment of synthetic tanning materials; 
Massachusetts Institute of Technology— 
basic research on the composition and 
structure of skins; Lehigh University— 
study of all mineral tannages; Ohio State 
University—development of artificial fat- 
Ukc materials; Institute of Pai>cr Chem¬ 
istry—study of new tanning materials; 
Eastern Regional Research Laboratory, 
USD A, Philarlel phi a--improvement of 
military' insoles; and U. S. Bureau of 
Standards—stixly of the increased wear¬ 
ability of leather by use of plastics and 
other resinous materials. Fred O'Flaherty, 
director of the Tanners’ Council Labora¬ 
tory, is coordinator of the program. 

A special surgical unit for plastic 
and maxillofacial surgery and neurosur¬ 
gery is l>eing develofHJd at tlie University 
of Texas Medical Branch, Galveston. 
'I^his unit, which will probably be opened 


in September, was planned by the late 
Albert Singleton. It will be under the 
direction of T. CL Blocker, Jr., profesiwu- 
of plastic and raaxillofa^'ial surgery, and 
Samuel Snodgrass, associate professor of 
neurosurgery. 

,At the 95th annual commence¬ 
ment of the Woman's Medical Col¬ 
lege of Pennsylvania, held on June 6, 
I^uiae Pearce, president of the Board of 
CorjKjrators, conferred degrees on 35 
graduates. C'arnien C. Thomas, president 
of the Alumnae Aasociati^, presented 
Si^ecial citations to members of the CMass 
of 1897, 7 of whom are still living. Dr. 
Pearce announced plans for the expansion 
program of the College, to be completed 
l)y 1950, the centennial of its founding. 
7’hcac include raising a $4,000,OCX) fund 
for gcniTftl end<wmcnt and f<»r physical 
exj>an8ion (if facilities of both College and 
Clinic. 

Meetings 

The Fourth International Cancer 
Research Congress, which is to meet in 
St. I.rf»uis on September 2-7 {Science^ 
August 8, p, 124) will have as its secretary 
general Frank McGurk, of Montgomery, 
Alabama, Mr. McGurk, on detached serv¬ 
ice with the Congress throu)^ August and 
September, is assistant regional director 
and state relations officer for the American 
Red Cross in Alabama. 

The Pennsylvania Academy of 
Science, which held a well-attended 
meeting on the campus of the Johnstown 
Center of the University of Pittsburgh 
and Johnstowm Central High School, 
April 4- 5, was addressed by J, Kenneth 
Doutt, curator of Mammalogy, Carnegie 
Museum, Pittsburgh, on “Life on an Un¬ 
explored River in the Hudson Bay Dis¬ 
trict." A symposium was held on flood 
control and soil conservation. The Junior 
Academy, which met at the same time, 
was attended by a large number of en¬ 
thusiastic junior scientists from all parts 
of the state. The spring 1948 meeting is 
scheduled to be held at Grove City Col¬ 
lege; the summer 1948 meeting, at Slate 
Teachers College, KuUtown; and the 
spring 1949 meeting at Franklin and 
Marshall College. 

The Eighth Worlf e Poultry Con- 
grefis will be held in topenbagen, Den¬ 
mark, in the summer of 1948. Morley A. 
JuU, Poultry Departmeht, University of 
Maryland, who was recehUy elected ^oe- 


president, U. S. Executive Comhuttee on 
the Congress, has exi^lained that these 
Congresses are held under Uie auspices of 
the World's Poultry Science Association, 
an international organixation composed of 
government poultry leaders, experiment* 
station research workers, college teachers 
and extension personnel, and poultry pro¬ 
ducers and distributors. Regulations on 
the marketing of poultry products and 
the control of poultry diseases In the vari¬ 
ous countries are discussed, as are methods 
of conducting extension work among 
farmers and comntercia] poultr 3 anen, and 
practical problems confronting producers 
in the breeding, feeding, incubation, man¬ 
agement, and marketing of all classes of 
poultry. 

The International Geographical 
Union is to hold its next Congress in 
Lisbon, Portugal, in September 1948. 
Among the topics to be considered are 
cartography, physical geography, bio¬ 
geography, human and economic geog¬ 
raphy, colonial geography, the history 
of the subject, and methodology. Further 
information may be obpiined from George 
B. Cressey, head, Department of Geog¬ 
raphy, Syracuse University, who has 
recently been appointed chairman of the 
National Committee of the United 
States. This Committee serves under the 
Division of Geology and Geography, 
National Research Council. 


The Office of Naval Research is sup¬ 
porting a program of biological research 
at Pt. Barrow, Alaska, in a project called 
the Pt. Barrow Arctic Science Station. 
The initial biological program will be car¬ 
ried out by Laurence Irving, Per F. Scho- 
landcr, Reidar Wennesiand, Waller Flagg, 
and Erik T. Nielsen, of the Department 
of Zoology, Swarthmore College, and 
Donald R. Griffin and Raymond J. Hock, 
of the Department of Sioology, Cornell 
University, working under contracts be¬ 
tween their rcsi>ective institutions and 
the Office of Naval Research. 

In order to assess the basic biological 
conditions of Arctic life, the party will 
study the metaWism of warm- and cold¬ 
blooded animals, the expenditure and 
economy of animal heat, and the orienta¬ 
tion and metalwlism of Arctic birds dur¬ 
ing migration. Following these studies 
through the transition from summer to 
winter and from winter to summer will 
give evidence concerning the l>asis for 
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biological acclimatization and adaptation 
to ah Arctic environment, to the Ktresses 
imposed by clinmie, and to the profound 
and rapid Rcasonu) changes which uercur. 

Pt. Borrow, the only station in the pos- 
seoftion of the United States lying within 
the Arctic circle, faces an Arctic ocean 
with shores, waters, and ice biologically 
only little explored. Southward, the tun¬ 
dra land rising gradually to the Brooks 
Range has not l>een studied in its biologi¬ 
cal details. Over these regions modern 
traiisportalion is rapidly extending geo¬ 
graphical, geological, aerological, and 
oceanographic surveys, which provide 
clear outlines upon which to examine the 
patterns of Arctic life and its active ad¬ 
justments to many of the high-latitude 
conditions whicli cover large and impor¬ 
tant areas of the earth, lliese areas have 
hitherto been screened from view by the 
difficulties of travel and existence. Now 
that Arctic outposts have became acces¬ 
sible, it is possible to carry on detailed and 
consistent studies of Arctic biology which 
will iMjrmit accurate descriptions of life 
in high latitudes. Scientific experience 
upon the cold frontiers of the North w'ill 
also imjjrove, by the contrasts which it 
presents, our knowledge of life in other 
climates. 

According to Laurence Irving, director, 
Kdward Martion Biological Laboratory, 
Swarthmore (College, from w'hom the an¬ 
nouncement was received, ‘‘it is believed 
that the initiation of this program will 
lead to sustained biological re.search in 
the Arctic which will develop the means 
for making human life in the Arctic more 
effective and more interesting," 

The American Library Association, 
SO'E. Huron Street, Chicago, has just 
published a new Suited guide to UniUd 
States government publicationSf by Herbert 
S, Hirshberg and Carl H. Melinat, 
The book, which sells for $5,00, presents 
documents by subject rather than by 
office of issue. The documents analyzed 
arc selected from those of the last 20 
years, with emphasis on the more recent 
ones and on subjects of continuing and 
current interest. Some 1,200 subjects 
are covered in its 236 pages, and many 
cross-references and bibliographies are 
included. 

A new International journal of 
genetlta Is currently being published by 
Oliver and Boyd, Ltd,, of London and 
Edinburgh. Bearing the title Beredityj 
the joumalp which will devote itself 
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principally to original articles, will appear 
three limes a year. Volume I, Part I, was 
jmblished in July. The editors are C. D. 
Darlington, John Innes Institution, Lon¬ 
don, and R. A. Fisher, Whittingehame 
Lodge, Cambridge, England. The first 
issue contains a section on genetic re¬ 
search in Britain, I93SM5; a bibliography 
of Italian and tierman research for the 
same period; and original articles by 
I'h. Dobzhansky, 0, Winge and F.. 
Ditlevsen, 1>. Lewis, Otto H. Frankel, 
Sydney C. Harland, L. L. Cavalli and 
G, Magni, D, S. Falconer, and Margaret 
F. Wright. Single numbers sell for 14/-, 
or $3.00 net; an annual subscription, 
for 40/-, or $8.50. 

The Helen Hay Whitney Founda¬ 
tion for basic scientific research in rheu¬ 
matic fever has recently l>ecn formed. 
T. Duckett Jones has been appointed 
medical director of the Foundation, with 
temporary oflices in the New York Hos¬ 
pital, 525 East 68th Street, New York 
City. 

The formation and functions of the 
Associates of the Food and Container 
Institute were revealed at a press con¬ 
ference in Chicago on August 7. The new 
nonprofit organization, comprised of com¬ 
panies and corporations in the food, con¬ 
tainer, and allied industries, has listed 
the following objectives: (1) to promote 
the dissemination to industry of funda¬ 
mental scientific information pertaining 
to f(K)ds and containers; (2) to function 
as a clearinghouse on research activities; 
(3) to attract scientists to engage in food 
and container research; (4) to ascertain 
fundamental research problems; (5) to 
minimize unnecessary duplication of re¬ 
search ; (6) to keep members of the Asso¬ 
ciates informed of the Institute’s activi¬ 
ties; and (7) to assist the Institute with 
technical information relating to in¬ 
dustrial ex})erience and x>ractice. The 
chairman of the Interim Board of Direc¬ 
tors, which wilt manage the affairs of the 
AssfK:iate.s prior to a regular election, is 
Harry J. Williams, Wilson and Company, 
who is also chairman of the Executive 
CommittecN Offices of the Associates are 
locaterl at 1849 W. Pershing Road, Chi¬ 
cago 9, Illinois. 

The Quartermaster Food and Container 
Institute now has projects under way in 
15 institutions dealing with the discolora¬ 
tion of foodstuffs: 17 institutions are in¬ 
vestigating the problem of rancidity; 13 
ore concerned with microbiological spoil¬ 


age; 26 arc working on nutritional defi¬ 
ciencies of BskIs; 24, on fi>od acceptance 
research; and one project is devoleil to the 
study of containers. 

A new periodical publication ap- 

f>earing in two sections and entitled 
Applied Scientific Research will be pub¬ 
lished by Martinus Nijhoff, The Hague, 
The Netherlands, beginning in Septem¬ 
ber. The two sections, (A) Mechanics, 
Heat atid (B) Electrophysics, Aaiustics, 
Optics, will provide a medium of publica¬ 
tion for original technical scientific in¬ 
vestigations in these fields. Articles will 
be preferably in F^nglish, although French 
or Ciemian will !>e i>ermitted. Sub.scrip- 
tions, which should l)e sent to the pub¬ 
lisher, may lx; obtained for each section 
separately at 20 guilders (about $7.60) per 
volume. Manuscripts should Ijc sent to 
the secretary, Dr, Ir, C. W, Kosten, 
Laboratorium voor Tcchnische Physica, 
Mijnbouwplein 11, Delft. Published under 
the auspices of the Central Organization 
for Applied Scientific Rcscarcli of the 
Netherlands, the Netherlands Physical 
Society, and the Royal Institute of En¬ 
gineers, the journal will he supervised by 
a Governing Board, an Editorial Board, 
and a group of foreign editors. 

The British Scientific Instrument 
Research Association formally o{)ened 
its new laboratories last month. The 
laboratories are located at "Sira," South- 
ill, Elmstead Woods, Chislehurst, Kent. 

Make Plans foj^ 

Mathematical Association of Amer* 
lea, September 1-2, Yale University, 
New Haven, Connecticut. 

Fourth International Cancer Re¬ 
search Congress, September 2-'7, St. 
Louis, Missouri. 

American Astronomical Society, 

77th Meeting, September .3-6, Dearborn 
Observatory, Evanston, Illinois. 

First International Biometric Con¬ 
ference, September .5-6, Marine Biolog¬ 
ical Laboratory, Woods Hole, Massachu¬ 
setts. 

American Psychological Associa¬ 
tion, Septeml>er9-13, Detroit, Michigan. 


American Association for the 
Advancement of Science, lUtfi 
M ccting, Dece mhc r 26-31, Chf. 
cago, Illinois. 


1«5 





by Readers 


After mmy yeere of devaetation 
Obing is now, with the help of the United 
Nalionsr effecting a recovery of her na¬ 
tional well-being. This recovery involves 
the rehabilitation of her basic industriesi 
among which her liaheries arc of consider¬ 
able importance. The rehabilitation of this 
industry involves not only building new 
vessels^ assembling new gcar^ and organiz¬ 
ing new marketing mstitutions to replace 
those destroyed during the war, but also 
developing an effective body of scientific 
data in relation to these fishery resources 
and the means of both production and 
distribution, to enable the fishery to be 
reorientated to the modes of fishing avail¬ 
able today. Although powered vessels 
were operated in Chinese waters, from 
Chinese ports, before the war, the greater 
proportion of the industry was carried on 
by traditional methods, which, although 
comparatively effective, were in many 
cases primitive and incapable of any great 
development. Since little was known 
about the general resources, new develop¬ 
ments were practically impossible, natural 
changes and fluctuations had to pass un¬ 
explained and merely endured, and no 
active program could be developed for the 
effective management of these resources. 
These problems are aggravated by the 
fact that, for various reasons, the move 
for the development of powered-vessel 
operations is of considerable urgency. 

Tbe Chinese National Fisheries Re¬ 
search Institute, recently established un¬ 
der the Ministry of Agriculture and For¬ 
estry, has been charged with the task of 
carrying out the investigations necessary 
to guide the Chinese fisheries industry 
during the difficult period of the immedi¬ 
ate future and to serve as basis for per¬ 
manent work in fisheries administration. 
Comprehensive plans have been drawn up 
for the conduct of research work and for 
the associated extension work by which 
the results of research can be communi¬ 
cated to the industry and a flow of recruits 
to the research fidld may be developed and 
maintained. However, implementation 
of this program is bring seriously delayed 
by the lack of equipment and the inade- 
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quacy of a trained staff. The undersigned 
are therefore making a genera) appeal for 
assistance. At the preaentjmoment the 
Institute possesses hardly 4 measuring 
board, let alone the customary laboratory 
equipment for microscopic andjother tech¬ 
niques. It possesses oniy a handful of 
books—generally Japanese—and has none 
of the standard fisheries publications. 
While the Institute plans eventually to 
acquire literature by purchase and ex¬ 
change, such a program will necessarily 
be somewhat delayed and prolonged. It is 
thought that various individuals and in¬ 
stitutions might be in a position to antic¬ 
ipate such a program by making gifts or 
exchanges in advance of any publication 
by the Institute. Any literature in general 
and marine biology, fisheries-biology, 
-economics, and -technology, hydrology, 
planktology, and related fields of ocean¬ 
ography, and limnology would be valu¬ 
able to the workers of the Institute. It is 
less likely that gifts of equipment could be 
made. However, workers of the Institute 
would be grateful to be informed of any 
new techniques or special technical devel¬ 
opments which workers in other labora¬ 
tories have discovered. (Liwo Shao-Wkn, 
Ditfcior^ Gidkon Two-wei Lew, Vice- 
Dtredoff G. L. KestkVen,* UNRHA 
Pidhm€S^OperaSiof$al Shmghai.) 


Smith (Univ. Kems, PM. Mas, nai. 
Bisi., 1946, 1 , 93-4HS) presents a well- 
drawn figure of the mouth parts of the 
tadpole of Buf& cognatus Say which 
differs materially from my figures accom¬ 
panying the original description of this 
larva (Copeia, 1936, 14-30, Figs. 11-13). 
He also discusses the odarked rimilarity 
between his figure of R. eogwUuj and 
Wright's figure (Fiw. U. S. naU J/w., 
1929,74, Art. 11 , B. 5, Fig. 6 ) of a tadpole 
stated by the latter author to be B. 
compaciilis Wiegmann. 

Three possible mteipretations are sug¬ 
gested by these facts: ( 1 ) Smith's tadpoles 
might have l)een of B* m»paciUis^ ( 2 ) 
Wright's tadpoles might have been of B. 
eogwUus, or ( 3 j the iadipol^ 


species may have mouth parts so ritnilar 
as to be practJCeUy ideu ticnJ, 

Forttmately, I have at hand several 
large, f>ersotuUly collected series of the 
tadpoles of each sficetes, all of which were 
fixed in the field in Bouin's solution and * 
kept since in alcohol. Ail are in excellent 
condition. Those of B. cognabus were 
collected near Norman, Oklahoma, in 
1941 j those of B. cowpactiUs^ in various 
places in southwestern Oklahoma (chiefly 
in Greer County) in June 1946. 

Even a superficial study of these tad¬ 
poles was sufficient to reveal the true 
situation. I'he third [>ossibility is the 
correct one. The specimens from which 
my figures were drawn were atypical, 
and Smith’s figure shows the typical 
condition. Dr. VVright's figure is also 
correct for B. compactUis, and his excel¬ 
lent description of color pattern and 
general external appearance of the tadpole 
of B. compactilis proves conclusively that 
he .did not confuse the two apedes. 

This situation raises interesting ques¬ 
tions. Does the similarity in mouth parts 
of these two s|)ecies of toads indicate a 
closer phylogenetic relationship than is 
commonly supposed? Broader than this, 
how much can larval characters in 
general be relied upon as indicating 
phylogenic relationshijw? How much 
similarity is due to convergent evolution 
in adaptation to similar habitats and 
ecological relationships? That no one can 
answer such questions with assurance at 
this time indicates certainly that tad¬ 
poles and other larval forms deserve 
much more study than they have re¬ 
ceived to date. (Abthur N. Buagc, 
Universily of Oklahoma, Norman.) 

P. Martens, well-known fietflan 
cytologlst, and a director of the journal, 
La CeUulCf writes that os the result of the 
war and the German occtq>ation the 
future of the journal is in serious jeopardy. 
Issues have been appearing irregularly 
and at rather long intervals. Subacrip- 
tions have fallen off to a marked degree 
not only because subscril>cr 8 in a uuml)cr 
of countries have Ijten unable to pay for 
them but because contacts have not 
yet been re-established with such coun¬ 
tries as Russia, Germany, Japan, and 
Italy, ft is to be hoped that cytblogiats 
will rally to the support of la C^tde and, 
urge the purchase of subscriptions in 
their own institutions Where such am not 
pending. <CLAiiKtircs StEnum, Osporf- 
wwwf of Batowy, Unimsify ef fSkeii*) 
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Adenosinetriphosphatase Activity of 
Human Serum* 

Aitok Mkjster 
^iUional Cancer IntUfutCy Bethesday Maryland 

Recent studies suggest that adenosiaetriphosphatiise (ATP- 
ase) pla>^ an important role in muscular contraction (J). 
Attention has also l>een directed toward the »gnificancc of 
adenosine triphosphate (ATP) in the metabolism of other 
tissues {2)t although apparently there have l>een no studies of 
blood serum. In the course of an investigation of the ATP-ase 
of human serum, a rather definite pH optimum was found at 
certain acid valdes of pH. This phenomenon has not been 
reported for the ATI^-ase of certain animal tissues (i, Z). 

ATP, prepared and characterised as previously de9CTil)ed 
(A*), was used as the sodium salt. Scrum from juitients and 
presumably healthy subjects was jireparcd from venous blood, 
care l>cing taken to avoid hemolysis. ATP-ase was determined 
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in a system designed to make the concentration of enayme the 
rate-determining f^tor. Fiv&<tenths cc. of serum was added 
to 2.5 cc. of ATP solution in 0.1 M veronal-HCl or acetate 
buffet' at various values of pH. Maximum activity was oIh 
toined with 3.35 and 0.67 micromoles of AT? at pH 5.9 and 
4.8, mpectively. Alter incubation at 37® for one-half to two 
botirs^ the clear tiichloracttic acid filtrate was analysed for 
iiwwtank: phosplmrus {4). Controls with bu0er and ATP or 

‘ was carried out at Oalhsger Municipal Hospital. Washing- 


serum alone were employed. The data presented are cofrected 
for serum inorganic phas{>horuB and nonenzymatic hydrolsw 
and are expressed as micromoles of phosphorus split from 
ATP/cc. of serum/hour. 

Fig. 1 presents pH activity curves for the serum ATP^ase of 
a normal subject (A), a patient with cirrhosis (B), and a 
patient with metastatic carcinoma of the prostate (C). The 
activity exhibits maxima in the ranges of pH from S.7 to 9.1 
and 4.6 to 5.1 in all sera studied. At pH 8.9, all three phosphate 
groups of ATP are hydrolysed by normal and abnormal sen, 
since the inorganic phosphorus liberated is greater than the 
decrease in acid-labile phos}>horus. Furthermore, muscle 
aden>dic acid is usually completely split under similar condi¬ 
tions. At pH 8.9, 0.29’^.32 micromole of adenylic acid was 
split (maximum hydrolysis 0.32 micromole). On the other 
hand, the corresponding values at pH 4.8 were less than 0.06 
micromole, except for sera with elevated “acid’* phenylphos- 
phatase, where the values were less than 0.18 micromole. 
There is no consistent relationship between ATP-ase at pH 
4.8 and “acid” pbenylpbosphatnse. 


TABLE 1 

ATP-ask or SsvstAL Huuan Sioa* 




Micromoles P/oc, 

Diagnosis 


serum/hour 



pH8.9 

pH 4a 

Normal subjoctst 

1 . 

0.18 

0.36 


2 . 

0.34 1 

0.46 


3. 

0.19 

0.38 


4. 

0.53 

0.36 

PiosUtJc curcinoms cases 

1 . 

5.09 

l.U 

(bony metosUscs) 

2 . 

2.86 

3.0 


3. 

3.91 

1.43 

Breast carcinoma (Uver metasUies) 


2.01 

1.88 

CiivhosU ..... 


0.87 

1.63 

Infections hepatitis 

0.96 

0.86 


* These values wen obUiaed with 3.38 and 9.67 micromoles ol ATP at 
pH 8.9 and 4.8, rsapectively. 

t The mean valuca for the sera of 31 presumably healthy subjects wen 
0JO (t OJ) at 8.9 and Q.41 <t db 0.1) at pH 4.8. 

In a prdimiiiary study of various human sera, comparsr 
tively high values of ATP-ase were frequently found in jja- 
timits with bone and liver disease (Table 1). However, the 
present data permit no diagnostic in[4>licatians. The relative 
amounts of activity at pH 4.8 and 8.9 vary with different sera. 
In addition, greater amounts of substrate are necessary at 
pH 4.8 than at 8.9 lor maximum activity. 

tlie present evidence is compatible with the hypothesis 
that tiie two ATP-ase optima represent different enzymes, 
T2ds was substantiated for the “add” and “alkaline” phos* 
pimBSohooslerasea of beef kidney by Perlman uid Ferry <^. 

w 
















3arretiachetin and l^ng (/) found a specific ATP-use in 
guinea pig and rabbit liver with pH optiina of 8.2 and 9, 
while Satoh {?) reported that ATP was dephosphorylated by 
the combined action of phosphomonoestcrasc and pyrophos¬ 
phatase. DuBots and Potter {Z) report an optimum of pH 9 
for rat liver ATP^ase. Studies of two s|)ecimens of ]>ooled rat 
serum have failed to reveal an acid optimum for ATP-ase 
activity. It is possible that such species differences as have 
l>een found for prosbitic phosiihatase (5) exist with regard to 
<*atur* ATP-asc. 
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The Mode of Action of 7-Methyl 
Folic Acid , 

CtTSTAV J. Martin, Leo Tolman, and Jack Moss 

Resenrth Laboraioric,^, National Drug Company^ 
Philad^lphia , Penmylvania 

The primary action of sulfonamides (J) has been found to be 
difeCtcfl against the incorporation of p-aminobenzoic aci<l into 
ptcroylglutamic acid, 7-Methyl folic acid has l>een reported (2) 
as an effective folic acid displacing agent. I'hc 7-melhyl folic 
acid used in these exjHiriments is N-(4'(((2-araino-4-hydroxy- 
7 - methyl - 6 - ptcridyl) - raeth> l) - amino) benzoyl) - !(-{-) - 
glutamic acid. To determine the mode of action of folic acid 
displacers, attempts were made to counteract the growth-in¬ 
hibiting action of sulfonamides and folic acid displacers liy 
various agents. Staphylococcus aureus $ 209 grown in a Iwiillon 
medium was used as the test organism. Tabic 1 gives the 
results obtained. 


TABLE 1 

Counteraction or 7 -Methyi. Fouc Acid and Soleattii azole 


Compound 

Amino- 

benzoic 

acid 

Ptrroyl- 

gluta- 

mic 

acid 

Pteroic 

acid 

Ciluta- 

mic 

acid 

Amino- 

benwyl 

1 (+) 
gluta¬ 
mic 

Sulfa 

thiazole 

7-M«lhyl foUc acid.. 
Sulfatliliiaoie.... 

+ 

+ 

+ 

.-h! 

1 


- 

4- 



+ « counteracts 
— •« no effect 


The concentrations i>er 10 ml. of chemicals used were; 7- 
methyi folic acid, 1-10 mg.; sulfaIhiazole, 0.05-1.0 mg.; p- 
aminobcnzoic acid, 1-5 mg.; T>teroyIglutainic acid, 1-5 mg.; 
pteroic add, J-10 mg.; glutamic acid, 1-5 mg.; and ii-amino- 
ben*oy!-l(-h)'glutamic acid, 1-5 mg. 

When Staph, aureus is the test organism, it seems that the 
action of the sulfonamide is to prevent the incorporation of p- 
aminobenzoic acid into pteroic add. Ptcroylglutamic acid does 
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not countoract the sulfonamide, which indicates that pteroic 
add and not ptcroylglutamic add is involved in Staphylococcus 
ttietabolism. The fact that p-aminobenzoylglutajnic acid does 
not counteract the sulfonamide would be antidpated if pteroic 
add is the vital factor in growth. Pteroic add is more effective 
than p-aminobenzoic acid in counteracting sulfathiasolc. ^ 
With the same test organism, methyl foUc acid is counter- 
acterl by ptcroylglutamic acid, pteroic acid, and p-amlno* 
benzoic acid Imt not by |>-aminol)cnzoyl-l(-f)-ghitamic acid, 
indicating the synthesis of pteroic acid as the first step In the 
formation of ptcroylglutamic acid, Pteroic acid, p-aniino- 
benzoic acid, and pleroylgluUimic acid arc e(|ually effective on 
a molar Imsis in counteracting methyl folic acid. It seems 
prolithile tlml methyl folic acid interferes with the synthesis 
of ptert>>'lglutanuc acid at tlic stage of pteroic acid formation 
and at the stage of union with glutamic acid. It has the further 
capacity to disjilacc formed ptcroylglutamic acid, llius, methyl 
folic acid represents another displacement compound in¬ 
corporating into one molecule the capacity to inhibit tlie 
synthesis of and displace a given metal>olite. As with a sulfon¬ 
amide, methyl folic acid interferes witli the incor] hi ration of 
f>-amJuol»en«oic acid into ptcroylglutamic acid. The counter¬ 
action of methyl folic acid by sulfathiazole indicates similarity 
of structure resulting in mutual interference superseding that 
of interft?rence with the metabolism of ptcroylglutamic acid. 
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Effea of Age of Infection Upon 
the Oxidative Metabolism of 
Trypanosoma lewisP 

James W. Mouloeu* 

Departmcnls oj bacteriology and Parasitology 
and Biochemistryf University of Chicago 

When the nonlethal protozoan parasite, 7>y/>an<Mionia 
leudsi, is inoculated into its natural host, the rat, reproduction 
of the trypanosomes occuis only during the first few days of 
the infection. Thereafter, reproduction is inhibited, and the 
population consists entirely of adult, nonreproducing or¬ 
ganisms (2), Taliaferro and his associates (5) have shown that 
cessation of parasite reproduction is caused by an antilKKly 
which Bi>ecificaUy inhibits the reinoduction of the trypano¬ 
somes, and in 1932 I'aliaferro termed this antilxKiy ablastin. 

In an Investigation of the mechanism of action of ai)iuslin 
ttfion T. lewisii the oxidative metabolism of trypanosomes 
taken from rats at different ages of infection has lieen com¬ 
pared. The study was limited to infections 2-10 days of age in 
which no number crisis had been brought aliout by the ap¬ 
pearance of tryjmnolysins (7). Reproduction of the trypano- 
«omes ceased on the fourth or fifth day of infection. Table 1 

> Supported by grunts from tbe Dr. Wallace C. and Clara A. Abbott 
Memorial Fund and tbe John Rockefeller McCormick Memorial Fund of the 
Unlvcnity of Chicago, 
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fliKM idUl yqUBg ictxcodudni; 

m iul^ tioni«|wo4i»dn9 tfT^movoeam roipifiiig on jocose 
liav« ft lu^iier rate ol oxygea iipta^ a m^ier reepirAtory 
tjiiodeat, And an incnmaad Mneitlvlty to malotutte InldMtloa 
cd oiQrgQD uptake. These diflerenoea are all statistically sig¬ 
nificant Tlie increased rate of oxygen consumptioa per 10* 
otganiams may be due to the fact that the mean size of try- 
panOiomea in young intections is less than that in old ones (4), 
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Each Waibttix v«Mel contained 0.7S-1.50 X 10« trypanoiomM in 1.0 
ec. CVIvee idiospbate nllne CpH 7.6» 0.130 M toul cation concentimUon) 
oontaining 0.0111 siacoftc and 2.0 per cent bovine lerttni albumin. Oxygen 
optake and B^O- were determiiied by the direct jntthod of Warburg. Ob- 
nrvatleas were Harted alter equHtbration for 15 ntlnutea in an atinoaphere 
of air at 37.5* and were continued lor % period of ISO minutes. To teat the 
alattitkal atgatficaaoe of tiw dUfereuces between young and adult try- 
paaaomca. and P wore calculated from four-fold tablea, constructed as 
ibovA abovu after apfdlcation of the Yates correcUoo for continuity. 

but the changes in respiratory quotient and tnalonate sen- 
ddvity are independent of variati^ in the mean size of tryp- 
aoosonies. The malonate inhibition of re^Hration is interesting, 
because it is believed that suednate is not oxidised by r. kwisi 
(J). Added fumatatedoes not relieve the maionate inhibition. 

The poidble relation of the changes in oxidative metabolism 
to the inhifaitioa of the reproduction of the parasites by the 
spedfic antibody, aUastin, is now being investigated. 
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Finoceseeooe of Red Blood Oils 

Bakly 

of Boumy^ VnkmUy of Torof^o 
Obosoe J. HuiocsR^and ChaU£bs$heabd 
tf jPAysicr and Biophysical Bosoaoahf 
Mayo Foundation^ Roche^^ Minnaota 

Keller and Seggel and also Seggel (i) reported on the 
presence of red fluorescing reticulocytes in the blood of 
and of animals. The significance of these fiuorocytes in idatjon 
to the problems of anemia aroused the interest of many in- 
vestigators, and by 1940 there hod appeared an extensive serfea 
of German and French contributions on this subject 
The articles by Seggel, Ungricht, Chytrek, and Watson, Grin- 
stein, and Hawkinson {4) are of particular interest because of 
their views on the relationship between the number of fluoso- 
cytes and other clinical findings. 

After the appearance of certain peculiar Cases of anemia at 
the Mayo Clinic it was thought that Seggel’s method of fluores¬ 
cent examination might be of assistance. Accordingly, there 
was set up a fluorescence microscopic ensemble which per¬ 
mitted the satisfactory examination of fluorescing oopropor- 
phyrin mounted on a quartz sUde. When, however, no fluoro- 
cytea were observed in the blood specimens of clinically selected 
cases, in newly-bom guinea pigs, or in rabbits poisoned witih 
phenylhydrazine, it seemed possible that this was due to in¬ 
adequacy or insuffidency in one or both of the following: (1) 
absolute brightness of the fluorescence microscopic image, and 
(2) image contrast, brightness level, and the resolving power 
of the eye under very low iHumination. AlthoUf^i one of us 
had considered similar f)robl€mB with the ordinary light 
microscope (/), it was thought that these problems in the case 
of the fluorescence microscope were peculisur and required 
careful experimental analysis. An analysis of the factors in¬ 
volved in fluorescence microscopy is reported in another com¬ 
munication {Z). 

During the course of our investigations, in whick we were 
able to increase the intensity of the ultraviolet illumhiatksi 
through the selection of better optical components, soturoes ol 
ndfo.UoD, and instrumental arrangement, various 
were made of blood samples clinically selected as being anexnk. 
Each sample of fresh blood was examined after dliutlon with 
phyuologically isotonic saline solution. Sufficient dflution was 
required to permit the cells to lie flat. No other method of 
dUution was used, since Seggel had found that any kind of 
isotonic saline solution could be used If sublimate was Absent. 

Examinations of the fluorescence of samples of blood from 
a newborn guinea pig, from a rabbit poison^ with phenylity- 
drarine, and from a patient suffering from pernicious owawd* 
gave negative results until an adequate intensity of ilhuaioa- 
tion was obtained. Under favorable conditions, Mg hriy 
fluorescing reticulocytes were observed. In the case of san^kka 
of blood drsiwn from a mbbit to which pbenylhydrarine had 
been administered on three separate occarions during tilie 
course of four days, it was estimated that the fluorotytea Wcee 
about 1 per cent of the erythrocytes observed. High intensity 
of jlhaninktion, accurate focusing, and proper daric adaptatioa 
of eye must be obtained and maintained in ovdw that 
fliiftrocytes of low order of fluorescence may be observed 4 

. .6fa|g4wly S T«ilflw in Sutiery, Miyo Toaadadoa. Pwasftt sddwfti! 
fiSrariylflUfl/CSilUorDto. 



Aft already reported by Seg^l, duorescence of blood cells is 
an evan^eot phenomenon, and its duration is related to the 
original brightness. In the case of the longest period of fluores¬ 
cence of a fluorocyte observed by us, it was found that 120 
seconds elapsed before the fluorocyte was too faint to be seen. 
In contrast, about the shortest time involved in a low-order 
fluorescence was only 4 seconds. While these data are consider¬ 
ably more extreme or of a wider time range than those reported 
by Seggel in the case of a rabbit to which phenylhydrazine 
had l>e6n administered, it cannot be concluded that, in our ex¬ 
periments, more coproporphyrin was present in the fluorocytes. 
tt is probable that the conditions of observation were diflerent 
in two particulars from those under which Seggel worked: (1) 
intensity of illumination and (2) level of dark adaptation. 

Samples of blood from a patient having pernicious anemia 
were examined under optimal conditions and with the benefit 
of previous experiences in this type of investigation. Although 
fluorescence was observed, it was of a yellowish-green hue 
umilar to that of willemite and not the red fluorescence char¬ 
acteristic of coproporphyrin. Although the significance of 
this yellowish-green fluorescence is not known to us, the 
presence of a brightly fluorescing yellowish-green pigment in 
a reticulocyte undoubtedly indicates the presence of some 
other modification of the normal hemoglobin of red blood cells. 

The number of fluorocytes per unit volume of blood cannot 
be correlated with the amount of fluorescing pigment in the 
blood. This statement is deduced from the prolmbility that the 


time of visibility for fluoreficence per unit area under 
constimt intenftity of illuminatimi is roughly prc^rtional to 
the fluorescing pigment present. This being the case, if the 
population is one of fluorocytes of uixifonn siae, the total sta¬ 
tistical time of fluorescence should be proportmal to the. 
amount of pigment per unit volume. These considerations 
would explain the lack of correlation between the fluorocyte 
count and other clinical findings in the evidence submitted by 
Seggel and others and would oiler a l>asls for the criticism of 
SeggePs work by Chytrek. These considerations arc especially 
pertinent, since in no case is it possible to determine the correct 
total time of fluorescence. The number of reticulocytes carrying 
the reddish fluorescent pigment must be in excess of those ob¬ 
served, since some cells will contain so little of this pigment 
that fluorescence will be below the level of visibility or will last 
for too short a period to permit recognition. In general, how¬ 
ever, the number of fluorocytes which can l>e observed may be 
taken to indicate the severity or the state of the cUacase. 
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IN THE LABORATORY 


Improved and Improvised Sterilizing 
Containers for Bacteriological Petri 
Dishes and Pipettes 

Ivan C. Hall 
Dublin f Georgia 

In spite of the close of the war it is still difficult to obtain 
such simple and relatively ineipensive items as steriliring 
containers for bacteriological Petri dishes and pipettes, and 
some of those available have a conamon defect which this 
writer has observed for several years and now wishes to record 
BO that manufacturers may correct it if they wish to do so. 

For example, one type of round Petri dish container, 10 
inches tall, has a lid 2} inches high which slides over 1^ inches 
of the container. The lid fits so closely that its removal is 
often extremely difficult. A lid i inch high would be just as 
effective and would save much effort in handling. There is on 
the market an aluminum container, without a rack, with a 
shallow lid for four dishes, which is quite ideal. It is cheap, 
durable, and altogether satisfactory. 

Some commercial containers for pipettes are open to the 
same kind of criticism as that just mentioned for Petri dishes. 
One sample has a cover 6 inches long, of which 2 inches fit 


over the container, both container and cover are finely noade 
of copper, are seamless, and are almost as closely fitted as a 
piston in a cylinder. It generally rec]uires considerable effort 
to dose or open one of these, and the upper third of the pipettes 
is exposed to aerial contamination when the lid is off, if they 
do not actually fall out. 

Another container, made of stainless steel, not seamless, 
is 17 inches long, with a lid 1J inches long and a sliding area 
of 1 inch. This is much easier to handle and expose? only i 
inch of the pipettes U> the air. A loosely fitting lid J Inch 
lofng with a short screw would be even better. 

The writer has often used as containers for pipettes the 
discarded cartons in which adhesive tape or surgical plasters 
have been purchased. Some of these have shallow screw tops, 
and they will stand repeated sterilisation in the dty air ster¬ 
ilizer very well, but not in the autoclave. 

They are particularly useful for sterilizing Pasteur pipettes, 
but are too short ior standard commercial pipettes. This 
difficult}^ has been met by lengthening them with an additions! 
section fastened with Scotch tape, which also withstands 
repeated dry air sterilization remarkably well. 

Coffee cans make very satisfactory substitutes lor the 
commeidal containers for Petri dishes, but they diOttld first 
be boiled in a strong solution of lye to remove the lacquer. 
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A Method for Determining Sensitivity to 
Penicillin and Streptomycin' 

Robert E. Hovt and Milton Gjelhauo Levine 

The JnstUute of Experimental Medicine, 
ColJef^e of Medical Evang,elists, 
Los A ngeleSf Califorma 

The sensitivity of a microorganiiim to penicillin or strepto¬ 
mycin is an important consideration in determining the choice 
of a chemothcraf>eutic agent. Furthermore, the development of 
resistance during the course ot therapy may make it advisaMe 
to modify dosage or to change drugs. The imperative need for 
this information has led to the development of a number of 
methods which can be used to measure sensitivity. These follow 
the general [)attern of making a series of dilutions of the drug in 
some nutrient vehicle and then inoculating the medium with a 
culture of the organism being tested. Sensitivity is shown by a 
failure to grow in one or more of the dilutions. Existing 
methods arc cumbersome and require the use ot u sterile tech¬ 
nique, Since a pure culture of the (»rganism l>eing examined is 
needed, testing may be delayed for several days. 

To overcome these objections we have iucorpjorated 
[>enicillin and streptomycin into compressed tablets 7/32 inch 
in diameter and weighing 60 mg. each. The tablet base found 



Rjd. l. Sensitivity of Stephytococmn aureus to iwnlclllitt and strepto¬ 
mycin. From the reading clockwise, the UbUta contain 1.0, 0.5, 0.1 
Oxford units of peniciUiii, 1.0,0.1,04)1 mg. of streptomycin. 


to be most satisfactory contains dicaldum phosphate, starch, 
and gum acacia. The granulation is dried and passed through a 
fine screen, after which the calculated amount of the dry anti¬ 
biotic agent is added and mixed thoroughly. To obtain an in- 
4icaUon of the relative sensittvity of the organism, tablets con- 
tainmg varying amounts of drug were prepared. We have used 
penudlHti tablets containing approximately 1.0, 0.5, and 0,1 

^ IhU imk WM aided by a grant from Boyle and Company, Lob Angelea. 
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Oxford units, and streptomycin tablets containing 1.0,0:1, and 
0.01 mg,, respectively. Susceptibility of the organism to the 
drug is shown by a clear zone around the tablet (Fig. 1) which 
has a diameter proportional to the amount of drug contained. 

The use of the tablets is very simple. An agar plate is 
streaked heavily with the organism being tested, and the tab¬ 
lets are dropped into {Kisition with forceps. The plates arc in¬ 
culcated after inversion and arc read when growth of the or¬ 
ganism is sufficiently advanced to disclose suscqitibility or 
resistance. Any type of solid media can be used as the base, 
since the results can be read by reflected light. We do not re¬ 
gard the precise measurement of the inhibition zone as being 
important, since its only value is the suggestion it may give as 
to therapeutic dosage. We have made no effort to sterilize the 
tablets licfore use. The growth of contaminants around the 
tablet is uncommon and, in any event, does not interfere with 
the observation. A control tablet containing only the ingredi¬ 
ents of the granulation was run routinely for a while, but since 
there has never been any inhibition around it, we have discon¬ 
tinued this practice. 

An imjiortant advantage which this method offers is the 
sfieed with w'hich results may be obtained. Material such as 
sputum, exudates, and infected body fluids can be tested 
directly w'ithout preliminary subculture, since, even if con¬ 
taminating bacteria are j^resent, the various sensitivities can 
l)e observed. 


Sea Water Systems at Marine Laboratories 

G. £. MacGmitie 

WiUiant G. Kerckfwjf Marine Lohoradoryy 
California Institule of Technology, Corona Del Mar 

Since many salt water systems are being installed or re¬ 
modeled throughout the world, a few suggestions concerning 
installation and materials should be timely. 

The selection of metals to l>e used in such a system depends 
on their toxicity to animals and how ra[>idly they go into 
solution or combination with salt water ions to form toxic 
substances. .\Jso, there is great variation in the amount of 
impurities carried by different metals. For example, generally 
speaking, cast iron from our West Coast is made mainly from 
scrap and carries a much greater percentage of impurities 
than docs the pure eastern cast iron. From our experience 
with different metals, lead, tin, and pure-gradc cast iron are 
the only ones that we feel safe in using where contamination 
must be held at a minimum, and even cast iron should not 
be left long in contact with salt water. Some metals having 
particularly i>ad lethal effects on larval forms are copper, 
zinc, and aluminum. Therefore, no brass or bronze flltings 
should l>e used in the salt water system where the water is 
expected to l)e used for experimental embryology. Monel 
metal, Inconel metal, etc. contain copper; stainless steel 
is also undesirable. Dishes made of such metals could not 
possibly be used &afei>' for the culture of larvae, and this is 
our test for their safe use in any part of a salt water system. 
I therefore recommend that they not be used. 

In purchasing metals such as lead, tin, or cast iron for use 
in a salt water system> pure grade should be specifled and, 1^ 
posttbie, tested out as containers for culturing laivae—fpr 
example, those of sea urchins. If a dish made of the metal 
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Iwbg consS^ered cm be ueed sefely for cultuiing larvae over 
K iMtiod of two weeks, it can be used safely in the salt water 
ayatem. Xt should be thoroughly washed before uung. Such 
of course, include a change of pure sea water every 12 
hOtifS, and the sea water should be passed through a nontoaic 
fikar and come in contact only with clean glassware. Pure 
sea water should be obtained, even at a considerable distance 
at sea if there is any doubt as to harboi or shore contamination. 
This sea water should be filtered immediately and then may 
be kept in clean carboys for a long period of time. Such tests 
should be carried on at uniform temperatures equal to, or 
sUg^Uy below, that of the open ocean water in the vicinity 
ot the laboratory. 

An efficient salt water system at a marine laboratory is 
the nucleus upon which the activity of the laboratory depends, 
and too much care cannot be exercised in its efficient operation. 
One is justified in looking with suspicion upon experiments per- 
fonned where impure salt water is used. 




Fig. 1. Diagram of a salt water system: 1 and 2, cast iron stopcock 
valves; 3, drain pipe; 4, foot valve; 5, storage tank; 6, lead pipe to aqaarl- 
urns; 7, pump. 

There are several fundamentals which should be carefully 
con^dered: 

(1) The laboratory should be located near an available 
source of clean sea water. 

(2) The pipe from the source of salt water should be of the 
proper material and should be as short as i>osuble. 

(3) Arrangements should be made for fiuahmg this pipe 
before pumping more water into the storage tank (Fig. 1). 

(4) The storage tank idiould hold sufficient water for about 
H days. Even if the tank is larger, only enough water to 
last for that length of time should 1;^ pumped in each day. 

(5) The lowest level in the storage tank shotdd be 10 feet 
or more Idgher than the aquariums. 
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! ^ pipe md rubber atopeheks ahouM be used tlift 
Stoi^si^ t^k the aquartu^^ 

Bot water should be used to d\ak the p^»ct from the 
aqtihriums to the storage tank. 

(A) The storage tank should be properly constructed of n<m' 
lethal poaterials. 

None of these requirements increases the cost of iostallaticm 
or operation of the system; in fact, the cost is decreased. 
Exclusive of the work of one man foi 70 days, the system 
at the Kerckhofi Marine Laboratory cost $9^ in 1933. The 
sea water at the aquarium tables is as pure as the outside ocean 
water and is never more than 1**C. higher than the outside 
water, ^is si^tem supplies two large laboratories, two smaller 
laboratmies, a large aquarium, and a large live tank for storing 
animals. 

A further discussion of the fundamentals listed above fol¬ 
lows: 

(1) Too many marine laboratories are built from an archi¬ 
tectural standpoint rather than for a utilitarian paqiose. If a 
marine laboratory is to function as such, it must be close to 
ocean water. 

(2) Pure cast iron pipe should be used from the source of 
sea water to the storage tank. Lead-lined pipe is preferable 
if the salt water line to the storage tank is more than 300 or 
400 feet long. This pipe should enter the baUom of the storage 
tank. The pump may be lined with stainless steel or with 
rubber. At this Laboratory a good cast iron pump has lasted 
15 years and is still operating efficiently. ^ is advisable to 
have everything connected with the Intake, pump, valves, 
and discharge into the storage tank of pure cast iron, for then 
there is no danger of electrolysis. 

We use 3 inch intake from ocean to pump and 2i-mch 
pipe from pump to storage tank. Three to 5 h.p. is sufficient 
for auch a pump for heads of 40-70 feet. If a larger pump is 
used, 5 or more h.p. is necessary, depending on the sire. A 
pump running continuously can be used, but is not to be 
recommended. If the pump should lose its prime and the water 
remain off for a few hours, months of labor may be lost as a 
result of death to experimental animais. If a continuous 
pumping supply of water is used, a duplicate pump and motor 
are a necessity. Also, some type of stand {idpe with overflow 
to maintain constant pressure is deurable, ^though rcgulatbn 
of a sort can be effected by the use ot a valve or valves. Neither 
gate nOr globe valves should be used here or in any other part 
of the system. Cast iron stopcock valves are much more 
effidmt and last years longer. Any pump manufacturer will 
furmsh engineering advice free. 

Many types of alarm may be used with the system. We 
a f-inch overflow pipe coming out of the storage tank 
at |ust below full level, the pressure frmn the overflow tripping 
an alarm switdi. Such a switch could be used on a float in 
^ storage timk or in a stand pipe. A bucket-like trap that 
would fill and by its weight close a valve and also set o^ an 
alarm would be simple to moke. 

(3) Flushing may be illustrated by Ftg. 1. By first opening 
valve 2 and then valve X, water is allowed to flush iha pipe 
Irpm the storage tank to the drain (3). By dosing valve 1 
and startii^ the pump* the pipe from the foot valye throu|^ 
the pump is flushed out through the drain. By opmdng va}ve 
1 ai^ doring valve 2 with the pump running, the water being 
pumped is directed to tBo storage taiflt . ^ valfves sht^d Xm 
opened m dosed eadly to avo^ water 




Ibot sbbuld b« in«UIM at thepdnt of intaJce asd 
dbaiog^ at low tide every two moaths or a short, toible, 
rubber preesure hose should be used so that a change can be 
made at any stage of tide. It is necessary to have two foot 
valves so that one may be used while the other is being cleaned. 

(4) One of the greatest mistakes made in salt watm systems 
is the use of too large a storage tank. Salt water rots on stand* 
ing, and the resulting chmiical and pH changes are lethal» par¬ 
ticularly to larval forms. If practically all of the stored water 
is used daily, the aquariums will remain sweet and the living 
material will flourish. If the storage tank is not too large, 
and if the pipe Is flashed before pumping, the water will remain 
pure even though it is necessary to use a rather long coat iron 
pipe from the source of salt water to the storage tank. 



Fka. 2. Aerator for aquarivini: 1 , lead pipe over aquariuaie; 2, rubber 
atdpeoeSj 3, rubber tublof coimcctor; 4, sloat tiiblDg: 5, rubber tubiju; 
comiectorE S, vent bole; 7, jet; S* «nd of Slav tubing near bottom of aquar- 
imu 


Organic mat»ial may be removed with Alters, thus pre¬ 
venting some decay with its resukant ill effects, but these 
Are eipensive to install and keep up and are unnecessary 
if the above precautions are oba^ed. Filters hold organic 
nUatedal whkti putrefies, aiid the products of decomposition 
amah thrbo^ and contaminate the system. 

Qfdy slightly more salt water than will be used b the nett 
2^ hem, lii^ bu, Aotild be pumped bto the storage 
tmi^ Coi^ddeirbig the location of most labMtories, that is, 
a boy, water should be pumped just before or at high 





(5) Ten feet of head will provide ample force for aenitfoo 
wdUdn the aquariums. After years of trial with many types of 
aerarioo devices, we use the rather simple setup shown in 
Fig. 2. 

(6) Thtckr-vialled lead pipe is most suitable, and less eg* 
pensive in the long run, for conveying the sea water from the 
storage tank to the aquariums. Burning connections onto lead 
pipe can be done only by an expert workman and makes thin- 
walled pipe cost more than thick-walled pipe. This pipe need 
never be more than 2 inches in diameter; pif>cs to the separate 
aquarium tables, not more than } inch in diameter. The largest 
pipe in our laboratory is 1} inch. Carrying capacity varies 
as the square of the diameter; therefore, a 2'iiich pipe will 
carry nearly twice as much as a 1 i-inch pipe (all inside diame¬ 
ters). t 

Jdnts in the lead pipe are made by using bolt flanges and 
bellmg the lead over the sides to be jwed together. Thus, 
when the flange bolts arc tightened, lead comes against lead, 
and throughout the entire system from storage tank to aquar¬ 
ium tables, nothing but lead comes in contact with the sea 
water. 

Thus far, most of the plastic pipe that we have experimented 
with has proved unsatisfactory for use with salt water. Some 
types seem to work fairlj' well after they have so^ed out for 
a week or more, but the fact that they need soaking out id 
proof that, for some time, at least, they cannot be considered 
ideal. All trials with ordinary plastic garden hose have shown 
it also to be unsatisfactory. Some types we have tried quickly 
killed hardy marine animals after the pipe had been immersed 
in salt water for a wedc. We are now testing different plastics to 
determine if any are suitable for use in marine laboratories. 

One-fourth inch hard-rubber outlet cocks, threaded with 
|-inch pipe thread, arc beat over the aquariums. These are 
easily installed. A nail set is driven into the lead pipe, the 
opening thus made being enlarged with a punch of the proper 
diameter for threading. This method builds a Up within the 
pipe which prevents the jet opening (Fig. 2) from plugging 
Up with any bit of debris which may come in when Ae storage 
tank is filled. 

(7) The better the system, the more growth, such as mussdb,. 
oysters, barnacles, etc., there will be within the lead db-^ 
tributing pipes. This cannot be killed with cold fresh wa^r^ 
because the animals close and remain so until sea water ogaiiv 
comes in. Heat, however, will kill them quickly, especially 
if they are young. We connect a hose from the hot-water line in 
the laboratory to the outer end of each pipe over the aquariums, 
and run water (90*’C.) back through the pipe to the storage 
tank. Ihis is done after draining the tank, so the hot fresh 
water drains to the outside. This flushing should be done at 
least once a month, preferably more frequently. 

(8) When building the storage tank it is very important td 
be sure that its floor idopes from all sides to Che combination 
drain and filling opening (Fig. 1). 

A cement tank mopped inside with hot asphalt makes an 
excellent storage tank. The cement should be thoroughly 
dry before applying the asphalt, and after mopping it can be 
made to bond tighter to the cement by careful sqipUcation of a 
blowtomh. Rjcmfordng should be kept well to the outside ^ 
the tank wall,^ for If sea water ever comes in contact with the 
mittfotcihg iron, rust will creep along ft, necessitaCing a new 
''. 
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^Oeonwrphology, (4th ed.) C. A. Cotton. Kew York: John 

Wilty, 1047. Pp. 505, (Illustrated.) |6.0C. 

This edition of Prof. Cotton's Gtomorphoh%y is essentially 
a rqsrint of the previous edition. A few minor changes in figures 
have been made. 

For an elementary text the book is remarkably comprehen¬ 
sive, slighting practically no phase of gcomorphology. Un¬ 
fortunately, the author attempts to do two things in one book 
and does not quite succeed in either. The book is an attempt 
at a textbook on the geomorphology of New Zealand as well as, 
a general textbook in geomorphology. It is much more of the 
latter, but the illustrations are largely from New Zealand, and 
many londiorms are specifically illustrated by reference to 
features in that country. This feature of the book will un- 
doid>tedly prevent it from being as widely used in this country 
as it merits. It is unfortunate that the illustrations could not 
have been pvtn a more international flavor. 

The book is a presentation of geomorphology from the 
Davhdan viewpoint. Dr. Cotton follows Davis religiously in 
his terminology and concepts, especially in the development of 
the '^normal cycle.” A chapter presenting some of the ideas of 
Penck and others who do not subscribe to Davis' ideas would 
enhance its value as a textbook. 

Allotment of space is rather well balanced. However, devo¬ 
tion of 11 pages out of 492 to a discussion of the work 
of groundwater seems hardly adequate. The treatment of 
giaciatiou, volcanlcity, and the work of the ocean is, on the 
whole, superior to that of the average American text. As is 
customary in Dr. Cotton's books, Geomorphology exhibits 
clarity of expression and logical development of coricq)ts. 

WXIXJAM D. THORNBUaY 

Indmna University^ Bloomington 

Kinetic theory of liquids* J. Frenkel. Oxford, Engl.: Claren¬ 
don Press, 1946. Pp. xi -h 488. (Illustrated.) $13.00. 

Although the fundamental principles are more or less settled, 
the quantitative development of the theory of the liquid state 
is still in an early stage. For this reason a book on the subject 
seem premature. The circumstance that an understand¬ 
ing of the principles of the theory of the liquid state has thus 
far been restricted to a narrow circle of physicists and chemists 
and the fact that the presentation of a new theory, even in 
crude and incomplete form, may serve to attract the attention 
of other scientists and to accelerate its further development, 
led the author to undertake the task of writing this book. 

The author has accomplished his task in a very competent 
manner. He has based his presentation on intuitively plausible 
modeb and has necessarily and wisely emphasized the physical 
aspects of the theory rather than its mathematical and logical 
aspects. He has drawn freely on the analogy between liquid 
structure and the structure of crystalline solids—an analogy 
which leads to the quasi^crystalime model according to which 
liquids, while lacking the long-range order of the crystal lattice, 
POSSESS local structural order closely resembling that of crys- 
tab. The author makes extensive use of the theory of holes 
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an4 of his own theory of heterophase fluctuations in his treats 
nwt of the equilibrium and nonequilibrium properties of 
hqujki phases. He prefers, in general, the kinetic approach to 
that of the equilibriunx theory of statistical mechanics, even 
in the treatment of ecjuilibrium problems. He has In the nmm 
succeeded in his objective of constructing a coherent and phys¬ 
ically satisfactory description of liquid structure and of 
phenomena occurring in the liquid state. 

The book contains a critical and, in spite of some gaps, a 
remarkably complete survey of recent literature in the field. 
The author's comments on current work are sometimes sharply 
critical and open Id debate, but they are always stimulating. 
The hetik can be recommended strongly to all workers in the 
field of chemical physics. 

John G. Kirkwood 

Cornell UttiversUvy Ithaca^ New York 


Scientific Book Re^ster 


BAiTSELt, Georgk A. (Ed.) Science in progress. (Fifth scries, 
Sigma Xi National lectureships, 1945-1946.) New Haven: 
Yale Univ. Press; London, Engl.; Oxford Univ. Press, 1947. 
Pp. XV 4- 353. (Illustrated.) $5.00 ^ 

Daniellt, j. F,, and Brown, H. (Eds.) Nuclek acid. (Sym¬ 
posia of the Society for Experimental Biology, No. 1.) 
Cambridge, Engl.: at the Univ. Press; New York: 
Macmillan, 1947. Pp. vi -f 290. (Illustrated.) $8.50. 

Hooness, T. R., and Johnson, Warren C. QmlitaUve analy¬ 
sis and chemical equilibrium. (3rd ed.) New York: Henry 
Holt, 1947. Pp. XV -f 553. $3.20. 

Johnson, Maxwkxl O. Shorter cycles in rainfall. Son Fran¬ 
cisco: Phillips & Van Orden, 1947. Pp. 66. $3.00. 

J.,uneburg, RUDOJ.F K. Malkematicol analysis of binocular 
, vision. (Dartmouth Eye Institute.) Princeton, N. J.: Prince¬ 
ton Univ. Press, 19471 Pt). vi -h 104. $2.50. 

Macelwane, James B. When ike earth quakes. Milw'aukee, 
Wis.: Bruce, 1947. Pp. xi -f 288. (Illustrated.) $5.00. 

Paulino, Linus. General chemistry: an introduction to descrip- 
im chemistry and modern chemical tfteory. San Francisco: 
W-. H. Freeman, 1947. Pp. vii -f 595. (Illustrated.) $4.25, 

Potter, Ralph K., Kopp, Geouok A., and Green, Harriet 
C* Visible speech. New York; D. Van Nostrand, 1947, Pp, 
xvi 4- 441. (Illustrated.) $4.75. 

Smith, /Vli::xander H. North American species of Mycena* 
Ann Arbor: Univ. Michigan Press; London, Engl.: Oxford 
^ Univ. Press, 1947. Pp. xviii 4* 521. (Illustrated.) $6«Q0. 

WoLCToo, Albert B. Cataiogue of North American heedes of 
the family Cleridae. (Fleldlana; Zoology. Vol. 32, No, 2.) 
Chicago: Chicago Natural History Museum, 1947. Pp. 
44. $.75, 
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The Isotope Distribution Program 

Isotopes Branch, U. S. Atomic Energy Commission 


O N JUNE 14, 1946, HEADQUARTERS OF 
the Manhattan Project first announced 
in Science a program for production and 
distribution of pile-produced radioactive isotopes for use 
in the Nation’s scientific, technical, and medical investi¬ 
gations. On August 2 the first shipments of radioisotopes 
were made. On January 1,1947, this program, with a fine 
record of five months of successful operation, was taken 
over, along with other operations of the Manhattan 
District, Corps of Engineers, by the U. S. Atomic Energy 
Commission. 

With the passing of the one-year mark of isotope 
distribution it is appropriate that this journal, the official 
publication of the American Association for the Advance¬ 
ment of Science, should l>e the medium through which a 
report on the program is made. Numerous published tech¬ 
nical articles have appeared on work achieved with dis¬ 
tributed isotopes. A number of announcements on addi¬ 
tional isotope distribution service have been published 
in the scientific journals, and popular releases on the uses 
of isotopes have appeared in the press and magazines. 
It has, however, been called to our attention by scientific 
and medical advisory groups that an occasional summary 
report of the over-all developments and accomplishments 
of the program should be published for the information of 
the Nation’s scientific and technical personnel. 

The Commission is indeed aware that it exercises a 
virtual monopoly in the distribution of many isotopes and 
that this distribution is now essential to a wide range of 
investigations and applications. The scientific impor¬ 
tance of isotope distribution is evidenced by the report 
which follows. It is the intention of the Commission to 
press the program forward, within the provisions of the 
Atomic Energy Act of 1946, with a view to increasing 
benefit to scientific advance and human welfare. 

Distribution or Radioisotopes 

Durmg the first year of distribution, pile-produced 
radioisotopes were shipped to over 160 institutions and 
organiaatioDs, representing more than 240 departments 
and 500 groujt^ located in 31 states and in the Territory^ 
of Hawaii. Users in four states (California, Massachu¬ 
setts, New York, and Pennsylvania) account for nearly 
half the shipments (Table 1). In the first 12 months of 
the program Over 1,100 shipments had been made. 

If the recipients are divided into four main categories, 
the number of institutions in each is approximately as 
fellows: medical institutions and hospitals (including 
medical schodla), for use in therapy, diagnosis, and re- 
searchi 60; educational institutkms (mainly universities). 


for use in research, 50; industrial and profit organisa¬ 
tions, for use in both fundamental and applied research, 
35; public and private nonprofit research institutions 
(other than educationaH, for use in fundamental and 
applied research, 20. 


TABLE I 

DlSTRlSlItluH OK Ru>IOVATEKl,vr.9 BY LOCATION 
(First 12 Months-to July 31. 1947) 


suu 

No. of 
inatituLioni 

No. of 
aUpnenta 

New York. 

26 

153 

California. 

16 

104 

Pennsjrlvania. . 

IS 

66 

Masaachuaetts .... . 

13 

169 

27 other Atates and Hawaii. 

90 

609 

Total. 

160 

1,101 


About 60 different radioisotopes were shipped—^a 
major portion of available kinds. In Table 2 are shown 
data on the total number of shipments in each of several 
major categories of available isotopes. Fission products 
have been grouped as one entry, as have most of those 
radiomaterials furnished without chemical processing 
(t.c. in ‘^irradiated units” of the target material). P« and 


TABLE 2 

DiflTWBUTlON OF IUl»l(mATKUALS »Y IsOTOFES 
(First 12 Months—to July 31, 1947) 



Radiomaterial 

No. of aUptaents 

Cw (separated),. . 


99 

P” (separated).,., 


261 

f unseparatad 1 


1 

\ in auUuT J 

r . 

P” (in phosphate) 


52 

TUI / «»»<paratedl 
\ separated J 

1 

313 

r . 

I«i (in tellurium) 


9 

S>» (separated)..,. 


12 

/ uDseparated 1 
in chloride J 

i 

22 

r . 

10 isotopes of hasion products (Bex>arated). 

40 isotopes in irradiated units (unseparatad from 

17 

target materials). . 

307 

Service irradiations. 

H 

Total shipments. 

1 *«*<» 


I‘»b used chiefly in medical diagnosis and therapy, con¬ 
stitute the largest number of shipments of chemically 
separated radioisotopes. These two also account for the 
largest total activity shipped m the form of separated 
isotopes (over 10,000 miUicuries each). It is particularly 
noteworthy that the first year’s distribution included 
over 90 shipments of C“, with a total activity of aboul 
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130 millicuriefi. This quantity of the extremely important 
isotope, is millions of times greater than that hereto¬ 
fore available for investigations. 

Uses of Distributed Radioisotopes 

Hundreds of difTerent uses arc being made of dis¬ 
tributed radioisotopes. The number of indiv^idual phases 
of investigation being undertaken is difficult to estimate 
but is certainly over 1,000. 

The types of investigational problem.^ in progress with 
the distributed radioisotopes are as varied as the interests 
and imaginations of the investigators. Most of the studies 
could not be approaches! satisfactorily, if at all, in any 
other way. It is not appropriate here to attempt to list or 
discuss the many types of uses. A general discussion and a 
few specific cases will, however, be enlightening. 

From a functional standpoint, uses of radioisotopes 
may be classed as follows: tracer investigations (including 
medical diagnosis), medical therapy, sources of radiation 
for physical applications (radiography, etc.), and studies 
of nuclear properties and phenomena, llic first two types 
©fuses far outweigh the others in number and importance. 
As noted above, a fairly large number of medical institu¬ 
tions are using radioisotopes for medical therapy, diag¬ 
nosis, and research. Tracer investigations, of course, 
promise a vast extension of knowledge in many fields, 
and their ultimate value to human welfare may far exceed 
that of the other applications of isotopes. 

From the standpoint of fields of investigation, the uses 
of radioisotopes can be classified roughly into 9 groups, 
although most of the work has been done in the fields of 
medical therapy and physiology (animal and human). 
Agriculture, plant physiology, industrial research, 
chemistry, and physics account for most of the remainder, 
with lesser amounts of work being done in microbiology 
(bacteriology) and metallurgy. Many specialized phases 
related to the above fields arc represented, such as animal 
husbandry, biochemistry, dentistry, entomology, indus¬ 
trial hygiene, petroleum engineering, pharmacology, 
radiology, soil science, surgery, toxicology, veterinary 
medicine, and zoology. 

An appreciation for the scope of radioisotopes as 
tracers in biological and medical research can be gained 
from the following list of some of the biological materials 
that are being labeled and traced: alcohols, amino acids, 
antigens, bacteria, bile acids, blood cells, carbohydrates, 
carcinogens, enzymes, fats, fatty acids, hormones, 
insulin, nucleic acids, penicillin, pharmaceutical agents, 
proteins, sUrches, sulfa drugs, tissue fluids and salts, 
viruses, and vitamins. The synthesis, utilization, and 
excretion of such labeled materials are studied in the 
organs and tissues of a wide variety or organisms (plants, 
aninjals, and man). 

Therapy of hyperthyroidism and certain thyroid 
cancers with U” has been employed rather extensively 
as has that with P** in the treatment of polycythemia 
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vera and other blood dyscrasias. One laboratory has 
extensively tested the therapeutic value of colloidal 
radiogold (Au^***) * in cases of lymphoid malignancy. 
Several others are testing the efficacy of certain radio¬ 
isotopes in beta-ray applicators and in colloids for treat-' 
menl of local lesions. 

P" has been used in studies of the fundamental me¬ 
tabolism of the thyroid gland. A considerable number of 
workers arc attempting to elucidate the mechanism of 
both carbohydrate and protein metabolism by use of 
compounds labeled with A variety of problems, 
incluaing those of bone and tooth formation, have been 
attacked by using radioculcium and radiophosphorus. 
Radioiron is being used in studies of blood function, and 
radiosodium has been employed in the study of water 
balance and blood flow. 

Of all the studies in plant physiology the most drama¬ 
tic is probably the effort to learn the mechanism of 
photosynthesis by use of 0\ but others have initiated 
studies to increase our knowledge of the absorption by 
plants and animals of phosphorus, calcium, iron, potas¬ 
sium, and some trace elements by using the ap{.>ropriatc 
radioisotope in each case. 

Many other studies related to agriculture are in pro¬ 
gress, including storage in soil and uptf^ke by crop plants 
of fertilizers and other soil additives; action of insecti¬ 
cides, fungicides, and weed killers on insects, plants, and 
animals; effects of industrial vapors and wastes on plants 
and animals; deficiency diseases and utilization of foods 
and essential minerals in crops and livestock. 

In chemistry the principal cmpha.sis has been on the 
use of labeled molecules in the study of reaction and 
exchange mechanisms. A similar effort is being made in 
certain industrial research work, notably in the field of 
catalysis in hydrocarlxm reactions. 

Physicists have used a goodly number of radioLsotoi>cs 
in their effort to arrive at more exact measurements of 
disintegration patterns. 

A unique approach to the industrial hygiene problem 
of removal of air-borne toxic and infectious materials has 
been marie p<^ssible by studying the capacity of filters 
and exhaust systems to remove finely atomized radioac¬ 
tive raaterial.s of short half-life. 

Increasing applications are being made in industrial 
problems. These include investigations on friction, 
lubrication, diffusion, aging and oxidation of metals, 
kinetics of reactions in solid alloys, control of impurities 
in metal melts, petroleum cracking, oil field logging, and 
chemical process efficiencies. 

lMI»ROVEMENTS IN AVAIEABaiTY OF RADIOISOTOPES 

The initial announcement on the availability of pile- 
prod uccd radioisotopes listed 80 i>rocurablc radioisotopes. 
It was emphasized in the announcement that none of the 
radioisotopes was yet in routine production. For a few 
isotopes only, production processes were under technical 
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development. For most isotopes, processes were largely 
in the research or then untried stages. 

During the elapsed year, Clinton Laboratories, Oak 
Ridge^ Tennessee, the supplier, has achieved much 
progress in routine production of many items and has 
made significant improvement in the forni and avail¬ 
ability of those materials not yet in routine production. 
Production of the majority of items is now adequate to 
meet the legitimate demands of all users who can handle 
the materials effectively and safely. In addition, it has 
been possible to add 10 procurable radioisotopes to the 
list originally released to Science. 

Investigators may also now secure service irradiations 
of their own materials when necessary. Special chemicals 
and other materials (suitable for exposure in the Clinton 
pile) may be subjected to pile irradiation. This enables 
qualified personnel to study the effect of pile irradiation 
on crystals, organic chemicals, seeds, intact metal parts, 
and numerous other materials of si^ecial interest. The 
Argonne National Laboratory, Chicago, Illinois, has also 
recently undertaken to perform certain service irradia¬ 
tions for qualified investigators by means of the Argonne 
heavy-water pile. 

Improved and large-scale methods of producing C** 
have permitted a significant reduction in the cost of this 
irrportant item from $367 to $50 per millicuric. 

Chemically separated S" of high specific activity has 
been made available in the form of labeled H 2 SO 4 and 
NaiS. Increased yield in extraction of S” (from irradiated 
chlorine compound) has also made possible lower prices 
on these items. 

Improvements in the processes of extraction of P” and 
(from irradiated sulfur and tellurium, respectively) 
now enable the supplier to meet more rigid specifications 
on the chemically separated forms of these isotopes. 
This is important, since the materials are being exten¬ 
sively used in medical investigations on human beings, 
both in diagnosis and therapy. 

Small quantities of chemically separated Ca^* of high 
specific activity have just become available. This 
isotope is produced by transmutation reaction in scan¬ 
dium. When extraction procedures have l>een developed 
further, the material should become routinely available. 

Some of the important tracer radioisotopes, such as 
radioiron, radiocalcium, and radiochlorine, originally 
available only with low specific activity, are now being 
made available with much higher specific activity. 

C^Mabeled compounds (other than BaCOs) are being 
prepared by several Commission laboratories for their 
research programs. However, excess quantities of certain 
compounds can be synthesized for use by laboratories 
outside the Commission. C‘^-labeled methanol (C^HjOIJ) 
is currently available, and C“-labcIcd barium carbide 
and sodium formate should be available soon. Additional 
C‘<dabeled compounds, useful largely as intermediates, 
are expected to become available also. 

ftClBKCB* August Xm 


Avaiiabiuty, Distrtbution, and Use or 
Stable Isotopes 

During the 7 months that the distribution program 
has been under the control of the Atomic Energy Com¬ 
mission, enriched forms of three stable isotopes have been 
made available. Heavy hydrogen is available as deu¬ 
terium gas and heavy water, in which the ratio of the 
hydrogen isotopes is 99.8 deuterium to 0.2 protium. 
Boron is available in calcium fluoride-boron fluoride 
complex containing B*® concentrated to 96 per cent of 
the boron content (or about 5-fold enrichment of B*®). 
O’*, with a concentration about 7 times that in nature, is 
available in water in which the deuterium is not enriched. 

Since the May t, 1947, announcement of deuterium 
distribution, over 75 research groups in all parts of this 
country have been allocated an equivalent of about 
28,000 grams of deuterium oxide. Lower price and greater 
availability of the material are permitting extensive and 
new uses of deuterium. Studies that were previously un¬ 
feasible are now being made in humans. 

The deuterium or deuterium oxide is being used to 
supply bombarding dcutcrons for cyclotrons and other 
nuclear accelerating devices at 18 research institutions. 
Other applicatioris in physics include: absorption spectra 
of deuterium-substituted inorganic and organic com¬ 
pounds; piezoelectric properly of deuterium-containing 
crystals; phototl is integration of dcutcrons; filler for high- 
pressure cloud chambers; calibration of mass spectrom¬ 
eters; and molecular moment studies. 

In chemistry deuterium is being employed to synthesize 
substituted compounds such as deuterium-labeled ben¬ 
zene, aliphatic hydrocarbons, and halogenated fatty 
acids, which are studied for their physical and chemical 
properties. The mechanisms of certain chemical reac¬ 
tions are very easily investigated with heavy hydrogen. 

Deuterium is also serving as a tool in many biological 
and medical investigations. Biosynthesized tyrosine 
being labeled with deuterium will be used to study the 
metabolic aspect of this material. Studies of total body 
water and extracellular fluids in various physiological 
conditions of the human body are being made with heavy 
water, as are metabolism studies involving amino acids, 
bile acids, fatty acids, tryptophane, glycogen, nicotinic 
acid, etc. 

Eleven leading institutions conducting nuclear research 
have received allocations of the complex containing B’®. 
Although B’® is being used chiefly in the preparation of 
ionization chambers and counters for neutron detection, 
some investigators indicate that studies of nuclear reac¬ 
tions of B‘® will be made. 

Since distribution of O’* has only recently been an¬ 
nounced, no report is made on this item. Because of the 
relatively low enrichment of the material, it will in most 
cases be enriched further before use by several groups 
who have set up equipment suitable for the purpose. 
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Health Protection 

Radioisotop>e3 will perhaps find their greatest applica¬ 
tion when employed in small quantities as tracer sub¬ 
stances rather than in large quantities as therapeutic or 
industrial agents. However, because of the radioactivity 
involved, any application requires certain fundamental 
knowledge for effective and safe use of radioisotopes. 

Information on health protection is one of the most 
frequent requests received in connection with the pro¬ 
gram. Several circulars on health protection are avail¬ 
able, and further informational circulars on medical and 
health protection measures are being prepared for distri¬ 
bution to radioisotope applicants and users. 

For practical purposes, health protection may be con¬ 
sidered as presenting two individttal but related problems. 
The first, which is largely medical, consists of determining 
experimentally the biological effects of radiations and 
radioactive materials and of checking for possible radia¬ 
tion effects in the body. This is essential for the safe¬ 
guarding of' personnel using radioactive materials. 
Experiments are being conducted, and the results being 
made known, on the toxicity and radiation effects which 
may be produced by a wide variety of radioisotopes. 
Although we now have certain indices which are of value, 
improved methods of detecting possible radiation effects 
axe continually being sought. 

The second problem is largely physical and bears a 
causal relationship to the first. It is known as “health- 
physics.” By this term we connote all those precautionary 
measures of routine monitoring, adequate shielding, 
handling techniques, decontamination, etc. which serve 
to avert any excess exposure to radioactivity. Research 
and development is under way to improve such measures. 

Advisory Field Service 

In view of the general need for health protection as¬ 
sistance in the use of radioisotopes, the Atomic Energy 
Commission has established, in conjunction with the 
distribution program, an Advisory Field Service. \^hen a 
specific need for this service is indicated, it is provided to 
isotope users without charge. Its prime objective is to 
render assistance, information, and consultation on all 
matters of health protection. \Mien feasible, it will 
attempt to advise and moke available information on 
new techniques of measurement and application. 

Tlic service, which functions through the Isotopes 
Branch, now has a physician and health-physicist avail¬ 
able for consultation. Although the service is at present 
limited to those in most need of it, it may be expanded as 
deemed necessary. 

Instrumentation 

During the war, manufacturers of radiation-measuring 
instruments diverted their entire production to wartime 
needs. The Manliattan Project was the largest single 
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customer. The Atomic Energy Commission still requires 
a large number of the produced instruments to continue 
its work most effectively. Instrument-manufacturing 
coir panics, which now include many new firms, are, 
however, becoming increasingly able to meet demands 
from the open market. 

Most types of radiation instruments developed on the 
Manhattan Project have been declassified and are al¬ 
ready, or soon will be, commercially available. The Com¬ 
mission is continuing with vigor the policy of licensing 
for comirercial proc'uction and sole those radiation 
in^ruirents developed within its facilities. Commercial 
firms have also undertaken considerable development in 
instrumentation. Increasing availability of many types 
of improved radiation-detection instruments is therefore'^ 
expected. The Isotopes Branch, upon request, will furnish 
lists of marufacturers and offer assistance concerning 
types of radiation instruments which will facilitate an 
investigator's work, 

Declassteication or Pertinent Ineormatton 

Of the many Commission research reports written in 
connection with the development of atomic energy, 
three types—those on merlical, health-physics, and in¬ 
strumentation matters—are of spetjial interest to the 
users of radioactive isotopes. Authors of reports falling in 
these categories are being encouraged to submit them for 
declassification, and to date more than 125 such docu¬ 
ments have been declassified. A large number of these 
reports arc available to the public througli publication in 
widely circulated scientific journals. Copies may also be 
obtained through the Office of Technical Services of the 
V. S. Department of Commerce. 

Procurement 

The situation is good for procurement of most isotopes 
offered by the Commission. The stocks of stable isotopes 
are adequate for most uses. (C'* and are not pro¬ 
curable from Commission facilities, but are obtainable 
in good supply from commercial firms.) Many of the 
chemically separated radioisotopes are produced regu¬ 
larly to keep supplies currently available. Other radio¬ 
isotopes are separated in batche.s as demands arise. 
Radiomatcrials furnished without processing are usually 
produced only after receipt of a purchase order by the 
supplier. A week to several months is then required, 
depending on the isotope desired. Details concerning 
availability and procurement of isotopes and related 
information and services may be obtained by writing the 
Isotopes Branch, Atomic Energy Commission, P. 0. 
Box E, Oak Ridge, Tennessee. 

The Isotopes Branch serves as an information and 
allocation agency, while production and distribution are 
accomplished by organizations under contract with the 
Commission. Submission •! purchase orders and arrajife^ 
ments with the supplier concerning specifications and 
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' shipmentB of materials are made ooly after allocation. 
AUocaticms can be obtained in one to three weeks after 
Bubmission of properly completed request forms» the 
time depending on action that may be necessary by 
advisory allocation groups. 

Although it is not possible in this limited space to give 
due credit to all individuals who have contributed to the 
success of this program^ it is possible to designate certain 
organizations and groups which have made enormous 
contribution^. 

The Clinton Laboratories pile has been chiefly re- 
sponsible for the production of radioisotopes, although 
piles of other areas have been used to some extent. 

The preparation of chemically separated radioisotopes 
has been accomplished through the cooperative activities 
of the Chemical, Technical, and Production Divisions at 
Clinton Laboratories, operated for the Government b)' 
the Monsanto Chemical Company. 

The Chemical Division at Clinton Laboratories and 
various groups at the Argonne National Laboratory and 
Radiation Laboratory of the University of California 
have made numerous contributions to basic radiochemi¬ 
cal and physical techniques which aided the development 
of presently employed processes. 

Matters pertaining to scheduling, shipping, and billing 
have been efficiently handled by the management and 


other groups et Clinton Laboratories. The Health* 
Physics Department there has given expert supervision 
to the safety and health protection phases of packaging 
and shipment. 

Production of deuterium gas from deuterium oxide as 
well as the shipping and billing for the produced gas and 
deuterium oxide are being managed by Stuart Oxygen 
Company, San Francisco, California, The deuterium 
oxide was produced by facilities contracted for by the 
Manhattan Project. 

Allocations by the Atomic Energy Commission have 
been made by the Isotopes Branch with the assistance of 
advisory committees composed of personnel outside the 
Commission staffs. Each request has been reviewed and 
rated on its individual merits by subcommittees on 
allocation and on human applications. These advisers 
are as listed in the original announcement in Science, 
Their continuing service, which is voluntary, is indeed 
keenly appreciated. 

The success attained in the isotope distribution pro¬ 
gram has been the result of cooperation of a number of 
organizations and hundreds of interested persons. The 
Commission appreciates the fact tliat it can rely on the 
continued cooperation and efforts of these individuals, 
as well as on further participation by others. Increasing 
success of the ptogram is therefore guaranteed. 


Suggested Principles of “Social Physics*’ 

John Q. Stewart 

Princeton University Observatory, Princeton, New Jersey 


A new demographic index, called 

“potential of population,” was found in 1940 
Studies have been resumed, and it is now 
established that, when averages arc considered, principles 
resembling some of those of physics apply not only in 
demography but b related aspects of economics. 

When celestial mechanics was bemg developed, in the 
I6th and i7th Centuries, the order of advance was: (1) 
the collettion of quantitative observations (Tycho 
Brahe); (2) their condensation into empirical mathema¬ 
tical regularities (Kepler); and (3) theoretical interpreta¬ 
tion of the latter (Newton). If there is to be a social 
physics, its beginnings must follow the same standard 
pattern. Durbg recent years, social statisticians have 
publi^ed amazbg amounts of numerical observations. 
That stage is well advanced. Several pioneers (especially 
G, K, Zip! and A. J. LoUta) have described significant 
empiric^ regukrities. A great deal more attention must, 
however, be given to the third stage by numerous mvesti- 
gatoia befqrc it is fully adileved. 


Mathematical rules in demography are described in a 
current report {2) which contains numerous references to 
previous work. Intensive further studies have been car¬ 
ried on with the cooperation of the School of Economics 
and Politics of the Institute for Advanced Study. Only a 
partial and condensed description of these can be given 
below. 

An important empirical relation is found between the 
population and the average area of cities m the U. S. 
Census of 1940, namely, 



the area, A, being in square miles. This is the land area of 
the “political” city, withb the official city limits. Ihe 
rule holds statistically for cities above the rural limit of 
2,500, including the largest ones. Examination of less in- 
dusive data published by the Bureau of the Census for 
18SH> diows that the same formula applied, except that the 
numerical constant was 400 instead of 350. That is to 
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say, a city of any assigned population averaged no more 
than 6 or 7 per cent larger in linear dimensions in 1940 
than in 1890, notwithstanding the development of rapid 
transit. 

The existence of this conspicuous regularity demands 
the existence of additional ones in the average distribu¬ 
tion of people within each city. For each of 60 leading 
cities in 1940 the internal distribution of population by 
“census tracts" is available. There is strong evidence for 
the following standard internal pattern, as a first approxi¬ 
mation: The normal city, regardless of me, has roughly 
the same density of population at its edges, averaging 
there about 3 people per acre or 2,000 per square mile. 
From edge to center, the density tends to increase ex¬ 
ponentially with the distance, reaching a peak density in 
some inner census tract which usually is adjacent to 
others having densities nearly as great. The peak density 
tends to increase with the size of the city, reaching in 
1940 more than 400 per acre in Manhattan (Avenues B 
to D, 3rd to 9th Streets). 

The “demographic gravitation" implied by various 
applications of the concept of potential of population 
serves to account in part for these facts. But a statistical 
countcrtendcncy is required to explain why all the people 
in a city do not pile up in the most dense census tract. 
An adequate mathematical description qf this appears to 
be found in the concept of the “human gas." Each in¬ 
dividual seeks some elbowroom or living space. The idea 
of a two-dimensional gas is already familiar in physics 
(monomolecular layers). In the demographic analogue we 
write: pa *= NT, where a is the area occupied by N in¬ 
dividuals (molecules), p is the “demographic pressure," 
and T is the “demographic temperature." In tlic physical 
case, p is the force per unit length of boundary. 

Since the well-to-do normally live in larger quarters 
than the poor, the use of per-capita rent suggests itself as 
a measure of demographic temperature. This, in turn, 
following obvious physical analogues, leads to the inter¬ 
pretation of the “demographic energy," NT, as value or 
wealth. The quantity T can be measured by the value 
per capita of the land plus improvements, while p is its 
value per unit area. In general, the “demographic force" 
is interpreted as the rate of change of a value with dis¬ 
tance. 

The high land-value per acre readied in cities is a con¬ 
sequence of demographic gravitation. People gather in 
urban concentrations because both the means of liveli¬ 
hood and the materia! services which enhance living can 
be more varied and abundant in such situations. The 


suggested combination of gravitation and the gas laws is 
already a familiar pattern in astrophysics, in the elemen¬ 
tary theory of stellar constitution. 

Confirming the above ideas, a relation at once follows 
to the previously obscr\^ed average dependence of the 
density of rural population on the potential of popula-* 
lion (/). Not only in 1930, but also in 1940, 1900, and 
1840, the rural density in the United States tended to 
vary as the square of the potential. Cities arc “anchored" 
in place by special considerations (often topographic), 
the rural population can distribute itself with rela¬ 
tively little distortion by sharply local influences. In 
order for the densit y of a perfect gas to vary as the square 
of the gravitational potential, the temperature, as cap 
easily be shown, must vary as the potential. Full data 
concerning rents arc available in the Population and 
Housing series of the U.S. Census of 1940, It is a fact 
that in the 28 states east of Colorado and north of the 
Deep South—where the rural density rule held especially 
well—the rural nonfarm rent was, on the average, pro¬ 
portional to the first power of the potential of population. 

This result leads to a dollar quotation (or conversion 
factor) for the demographic unit of value—the value of 
the propinquity of two people placed one mile apart, as 
evidenced in the value of land. It wa^ of the order of half 
a cent in 1940, in terms of capitalized rural rent. 

A rough survey of rural land values at different times 
and different places in the United States suggests that the 
dollar quotation of the unit of propinquity has been much 
less unstable than the cost of living. Indeed, the specula¬ 
tive suggestion may be made that the secular increase in 
the latter has not been produced by inflation in the value 
of the demographic unit, but by the continued growth of 
population. That has increared the number of units of 
propinquity involved in normal subsistence. 

Jiist as the telephone subscriber on a large exchange 
must pay more because he can make more different calls 
than the subscriber on a small one, so the individual in 
the United States of the j)Terent is involved in many more 
possible relations with his fellows than when our popula¬ 
tion was smaller. The number of relations of Ni people 
who are at a distance d from Nj people is proportional to 
NiNs/d; this is the demographic energy. The introduction 
in this formula of the factor of inverse distance agrees 
with common sense, but its final justification is found in 
a large variety of statistical evidence in the social field. 
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Association Affairs 


Meeting of Southwestern 
Division 

The first postwar meeting of the South’ 
western Division, AAAS, was held in 
Colorado Springs, May 1-3, in conjunc¬ 
tion with the CoIoradO'Wyoming Acad¬ 
emy of Science, Societies meeting in 
association with the Division were the 
Clearing House for Southwestern Mu¬ 
seums. the Colorado-Wyoming C haptcr of 
the American Association of Physics 
Teachers, the Colorado-Wyoming Social 
Science Association, the Rocky Mountain 
Branch of the American Psychological 
Association, the New Mexico Academy of 
Science, and the Colorado College Chap¬ 
ter of the American Association of Uni¬ 
versity Professors. Colorado College 
served as host institution, all the meetings 
being held on its campus. 

A total of 158 papers covering a wide 
field of effort were presented in the 11 scc- 
tion^ as follows: Bacteriology, 9; Plant 
Science, 30; Zoology, 16; Anthropology- 
Archaeology, 6; Kducation, 4; Psychol¬ 
ogy, 15; Social Science, 4; Chemistry, 25; 
Gcolog>''Geograpliy, 33; Physics, 13; and 
the American Association of Physics 
7cachers, 3. A cempariaon of the total of 
3S0ofi:ciaIIy registered scientists with the 
158 papers presented shows that many 
persons attended only to listen and learn. 
This feature of educating the nonspecialist 
to what the researcher is doing is often 
overlooked by these presenting papers. 
All loo frequently the speaker, no doubt 
because of lime limitations, starts off in 
the middle of the subject, assuming equal 
familiarity with his specially on the part 
of his listeners. The result is that no one is 
educated except specialists in his own 
field. 

It may well be assumed that many who 
present papers at scientific meetings 
would not attend if they were not on the 
program, since their papers, if real con¬ 
tributions to science, would eventually be 
published and made available to acien- 
tists generally. One frequently hears the 
comment that because scientific sessions 
arc too technical to be understood it is 
unnecessary to attend them, and that the 
chief value in attendance lies in the people 
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one meets and talks to in the corridors. 
If this is true, more attention should be 
given to demanding that |>aper8 submitted 
for presentation be truly informative to 
the nonspccialist, to keeping the number 
of papers down, and to giving each 
speaker sufllcient lime not only to present 
new facts but also to lay a foundation for 
his subject. At present it is dithcult to find 
cities willing and able to serve as hosts to 
large convent ions. Would it not bo wise 
to reduce the number of papers, retjuire 
that they be truly informative, and thus 
bring science to the community in which 
the meeting is being held? 

A high light of the meeting was the 
annual John Wesley Powell Lecture, de¬ 
livered by John H. Manley, executive 
Sfcrclary of President Truman's General 
Advisory Committee to the U- S. Atomic 
Energy Cemmission, and a former head of 
the research division, Los Alamos Scien¬ 
tific Lal>oratory. His address was entitled 
“One At( m and Many.” 

The address of the retiring president, 
H. P. Mera, given tollowing the annual 
dinner, was entitled “Archaeological Re¬ 
search in the Southwest.” This stressed 
the importance of using the findings of 
archaeological research to guide future 
actions of man in order to avoid the catas¬ 
trophes causing ilic disappearance of 
previous civilizations. He warned against 
a mere multiplication of findings of things 
already known by excavations of sites 
similar to those studied by previous 
w^orkers. 

Officers elected were: F. H. Douglas, 
Denver Art Museum, president; Ernst 
Anlcvs, Globe, Arizona, vice president; 
H, P. Mera, Santa Fe, and Edna L. John¬ 
son, Boulder, racmijers of the Executive 
Committee. An invitation from President 
Edward Eyring, New Mexico Highlands 
University, to meet in Las Vegas, New 
Mexico, in 1948 was accepted. A second 
Alpine Texas meeting for 1949 was also 
apt)roved following invitations from Pres¬ 
ident R. M. Hawkins, of Sul Roas State 
College, and Otto Struve, honorary direc¬ 
tor, McDonald Observatory, The 1949 
meeting will be especially interesting, 
since various societies in Chihuahua, 
Mexico, have joined in the invitation and 


assured us of their cooperation, offering to 
serve as hosts for an excursion into Old 
Mexico after the formal sessions. The first 
Alpine meeting was held in 1939 on the 
occasion of the dedication of the McDon¬ 
ald Observatory on Mt. Locke, at w’hich 
time both the college and the observatory 
served as hosts. 

At the conclusion of the meeting guests 
joined excursions offered to study “The 
Geology of the Pikes Peak Region,” “The 
Manitou Experimental Forest,” or “The 
Watersheds East and North of Colorado 
Springs.” (Frank E. E. Germakn, Exec¬ 
utive Secretary-Treasurer, Southwestern 
Division.) 


Meeting of Pacific Division 

The 28th annual meeting of the Pacific 
Division, AAAS, was held in San Diego, 
California, June 16-21, 1947, with 970 
registered mcml>ers and guests in attend¬ 
ance. This, the second San Diego meeting 
of the Division, was held at the invitation 
of the San Diego Council of Technical and 
Scientific Societies, Society of Natural 
History, Slate College, and Zoological 
Society, the Scripps Institution of Ocea¬ 
nography, the U.S. Navy Electronics Lab¬ 
oratory, and 11 other scientific and tech¬ 
nical organizations and institutions in the 
area. Headquarters were established at 
the U. S. Grant Hotel, and meetings w'ere 
held there and at the San Diego Hotel, in 
the Chamber of Commerce Auditorium, 
at San Diego State College, and in church 
and school auditoriums. 

The general sessions began on the after¬ 
noon of June 16 with a symposium on 
“The Pacific Basin.” K. O. Emery spoke 
on “The Submarine Geology of Bikini 
Atoll,” II. U. Sverdrup took as his topic 
“Oceanography and Meteorology,” and 
J. L. Kask discussed economic and inter¬ 
national aspects of the Pacific fisheries 
under the title “Who Harvests the 
Pacific?” 

At 4:30 P.M. a reception for members 
of the Association and associated societies 
and their guests was held in the Palm 
Court of the U. S. Grant Hotel. 

The symposium on “The Pacific Basin” 
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was continued on Tuesday morning with 
papers by E, B, Copeland, on “Origin of 
the Native Flora of the Pacific Islands”; 
R. L. Usinger, on ”Wartime Dispersal of 
Podfic Island Insects”; and F. W* Hart¬ 
mann, on “Public Health Problems in the 
Pacific Islands.” At the conclusion of the 
Tuesday morning session, Chairman K. A. 
Ryerson, of the Pacific Science Board, 
reviewed the plans of the Board for the 
promotion and coordination of research in 
the Pacific area, especially in the islands 
taken over by the United States during 
the war. 

The address of T. G. Thompson, retir¬ 
ing president of the Pacific Division, was 
given Tuesday evening on the topic “Re¬ 
search.” Prof. Thompson spoke particu¬ 
larly of the importance of research to the 
national defense and of the need of a more 
comprehensive plan for the mobilheation 
of scientific talent and scientific resources. 

On Wednesday evening h. A. Du- 
Bridge, president, California Institute of 
Technology, dealt with the reciprocal of 
this theme in a lecture on “Radar and Its 
Peacetime Uses.” 

The concluding evening address was 
given Thursday by G. J.. Clarke, of Har¬ 
vard University and the Woods Hole 
Oceanographic Institution, on “Light and 
Life Within the Sea.” 

Roy Et Clausen, of the University of 
California, Berkeley, was elected to the 
presidency of the Division, succeeding 
Prof. Thompson. H. S. Reed continues as 
vice-president and chairman of the Exec¬ 
utive Committee. R. C. Miller was re¬ 
elected secretary for a three-year term. 
W. A. Clemens was elected a member of 
the Executive Committee for a five-year 
term, and W. Weniger and G. E. Good- 
speed, membcrs-at-large of the Council 
for four-year terms. 

A resolution was adopted endorsing the 
Fulbright Law {Science, May 9, p. 483) 
and urging that, in view of the predom¬ 
inant interest of other countries and 
govemnients in science and the value of 
scientific relations in building w"orld jKace, 
at least three of the 10 appointees to the 
Board of Foreign Scholarships be men 
prominent in the natural sciences. 'Phis 
resolution was telegraphed to the Presi¬ 
dent of the United States. A further 
resolution was adopted urging the removal 
of all restrictions on exchange of scientific 
publications between the United States 
and Japan. 

A resolution was adopted cxjjrcssing to 
the local committee and the host insti¬ 
tutions and organizations the appreciation 
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of the ofiicera and members of the Pacific 
Division and associated societies of the 
excellence of the fadliries provided and 
the cordial hospitality extended this scien¬ 
tific gathering. 

Three additional organizations, the 
Herpetologists League, the Meteoritical 
Society, and the Oregon Academy of 
Science, were elected to the status of 
associated societies of the Division. 

The following societies meeting in con¬ 
junction with the Piacifi^ Division held 
programs for the reading of , scientific 
papers: American Chemical Society (Pa¬ 
cific Intcrsectional Division), American 
Meteorological Society, American Phyto- 
pathological Society (Pacific Division), 
American Society for Horticultural Sci¬ 
ence (Western Section), American S<x:icty 
of Ichthyologists and Herpetologists 
(Western Division), American Society of 
Plant Physiologists (Western Section), 
Association of Pacific Coast Geographers, 
Astronomical Society of the Pacific, Bo¬ 
tanical Society of America (Pacific Divi¬ 
sion), Ecological Society of America 
(Western Section), Herpetologists League, 
Institute of Mathematical Statistics, 
Meteoritical Society, National Science 
Teachers Association (Western Area), 
Oceanographic Society of the Pacific, 
Society of American Bacteriologists 
(Southern California Branch), Society for 
Experimental Biology and Medicine (Pa¬ 
cific Coast Branch and Southern Cali¬ 
fornia Branch), Western Psychological 
Association, Western Society of Natural¬ 
ists, and Western Society of Soil Science. 

Action was taken to accept the invita¬ 
tion of the University of California to hold 
the next annual meeting of the Division 
on the Berkeley campus, June 21-26, 
1948. (Robert C. Miller, Secretary, 
Pacific Division.) 

Advance Registration and 
Hotel Headquart^s 
Assignments 

Those planning to attend the Chicago 
Meeting of the AAAS^ December 26-31, 
may register now by sending the correct 
fee ($2.00 for members and college stu¬ 
dents, $3.00 for nonmembers) to the 
Washington Office, of the Association, 
ISIS Massachusetts Avenue, N.W. Those 
registering before December 1 will receive 
a copy of the Gmeral Program well in 
advance of the meeting, will save them¬ 
selves the time of registering during the 
meeting, and will have theh names in¬ 


cluded in the special directory of re^ 
trants which will be available for Inspec¬ 
tion in all the headquarters hotels. 

The General Program will list the 
papers of the sections and societies meet¬ 
ing with the Association, including thc« 
time and place of each sesslDn. It will also 
contain announcements regarding general 
sessions, the International Science Ex¬ 
hibition, eating facilities, transportation, 
mail and messenger service, and a direc¬ 
tory of speakers and presiding officers. 
Readers will find the Summary of Sessions 
a most useful adjunct. 

Registration fees will be accepted fur 
mail distribution of the General Program 
until December 10, Payments received 
after this date will be held and placed on 
file on Decemlwr 26 at the main registra¬ 
tion center, located adjacent to the Ex- 
hif)ition in the Stevens Hotel. Upon 
identification, these registrants will b? 
given a copy of the General Program^ and 
their registration cards will Ix' placed in 
the Visible Directory. To avoid delay in 
receipt of copies of the program during 
the Christmas mailing rush, registration 
fees should reach the Washington Office 
before December 1. 

Scientific Exhibits 

Plans for many fine scientific exhibits 
demonstrating research progress and tech- 
ziiques in varied fields are progressing 
rapidly. A special exhibit being preiiarcd 
by a group of the 1946 Nobel Prize 
winre.'s will show the research for which 
each scientist was honored. Other exhibits 
scheduled include: “Radar Charting on 
the Ohio River,” prepared by the Louia- 
ville Engineer District Corps of En¬ 
gineers, U.S.A.; “Magnetic Eixpiratiou in 
the Antarctic and Arctic Alaska,” by the 
Division of Electricity and Magnetism, 
Naval Ordnance Laboratory; “Hydro¬ 
carbon Research and Electronic Mini¬ 
aturization,” by the National Bureau of 
Standards; “ Progress in the Art of 
Prosthetic Devices,” by the Veterans 
Administration; “Bulbar Poliomyelitis 
and Epidemiology and Diagnosis of In¬ 
fantile Paralysis,” by the National Foun¬ 
dation for Infantile Paralysis; and “Ana¬ 
tomic Specimens Embedded in Plastics,” 
by Otto F. Kampmeier, University of 
Illinois College of Medicine. 

Arrangements for technical exhibits 
by a large number of commercial organic 
zatioQS have already been made since the 
first announcement In Sden^e. 
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NEWS 

and Notes 

Loren C. Elseley, head. Department 
of Sociology and Anthropology, Oberlin 
College, Oberlin, Ohio, has resigned to 
become professor of anlhro|>ology and 
chairman, Department of Anthropology, 
University of Pennsylvania. 

Charles H. Brown, director of the 
Iowa State College Library for 24 years, 
has recently been honorcrl by tlie Associ¬ 
ation of College and Refeicnee Libraries. 
A special July edition of the Association's 
publication. CoUege arid Research Libra- 
rieSy contains papers assembled as “a 
testimony to the energy and productive¬ 
ness of one of America's outstanding 
librarians,” Under his direction the 
Library grew from 90,000 volumes, scat¬ 
tered about the campus, to a 370,000- 
volumc centralized institution. An article 
on scientific publishing in Europe, which 
reflects Dr. Brown's interest in library 
cooperation and rehabilitation t>oth here 
and abroad, appeared in the July 18 issue 
of Science. 

Salvatore P. Lucia, associate professor 
of medicine and chairman Subdivision of 
Preventive Medicine, University of Cali- 
fomia Medical School, has been promoted 
to full professor of medicine. 

Walter C. Russell, executive secre¬ 
tary, Graduate Faculty, and professor of 
agricultural biochemistry, Rutgers Uni¬ 
versity, was awarded the honorary D.Sc. 
degree by Ohio Wesleyan at its recent 
commencement. 

James F. Ferry, West Virginia Uni¬ 
versity, has been appointed associate pro- 
lessor of botany, Louisiana Polytechnic 
Institute. 

William F. Hughes, Jr., former asso¬ 
ciate at Indiana University, has been 
named profe$sorand head, Department of 
Ophthalmology, University of Illinois 
College of Mc^cine, Chicago. 

Alan Andrew, teaching asaisunt and 
former research staff member of the rochet 
project at Caltfomia Institute of Tcch- 
nolo^, has been named assistant pro¬ 
fessor of pbyidcs at Pomona College, 


Claremont, California, for the coming 
year. 

Rupert Wlldt, assistant professor of 
astrophysics, Yale University, and Don¬ 
ald H. Metizel. professor of astrophysics, 
Harvard University, have been invited to 
attend a conference on ”The Relations 
Between Solar Phenomenon and Geo 
physics” at Lyon, France, September 1-7. 
This is one of a series of international 
scientific meetings being organized by the 
French National Center of Scientific Re¬ 
search with the aid of the Rockefeller 
Foundation. 

Oscar Riddle. Carnegie Institution, 
retired, has been elected to honorary 
membership in the Physiological Society 
of India and in the Facultades de Mcdi- 
cina, Farmacia y Qufmica, San Carlos 
University, Guatemala, and to fellowship 
in the Sociedad Mexicana de Historia 
Natural. 

C. M. Louttlt, who recently resigned 
as dean of faculty, Sampson College, has 
been appointed i>rofeafior of psychology 
and dean, Undergraduate Division, Uni¬ 
versity of Illinois, Galesburg. 

Hans G. Schlumberger, Western Re¬ 
serve Medical School, has been appointed 
to the staff, Department of Pathology, 
Ohio State University, where he will 
investigate cancer in animals, particularly 
fish and frogs, and study the transmissi- 
bility of the disease and cancer cell growth 
in these animals. 

Howard J. Curtis, associate professor 
of physiolog)-, College of Physicians and 
Surgeons, Columbia University, has been 
appointed head, Department of Physiol¬ 
ogy, Vanderbilt Univenrity School of 
Medicine, succeeding Olenn A. Milli¬ 
kan. During the war, Dr. Curtis served 
as director of biological research at Oak 
Ridge, Tennessee. 

Leslie £. Card* professor of poultry 
husbandry, University of Illinois College 
of Agriculture, has l>een named head of 
the Department of Animal Science (for¬ 
merly Animal Husbandry), succeeding 
William B. Carroll, who has been ap¬ 
pointed associate director of the Agri¬ 
cultural Experiment Station. 

Visitors to U. S- 

Louis Van den Berghe, Institute of 
Tropical Medicine, Antwerp, Belgium, 
and a member of the stalf, Institute for 


Scientific Research in Central Africa, was 
a recent visitor at the University of Texas 
Medical Branch, (ialvcston, for a confer¬ 
ence on chemotherapy of tropical diseases, 
at which hr rcfrorted on the use of Bayer 
205 in certain filarial infections. Dr. Van 
den Berghe has also visited the University 
of California Medical Center, San Fran¬ 
cisco, and other American institutions 
interested in tropical medicine. 

C. F. Robinow, British pioneer in the 
study of bacterial cytology, and at present 
in charge of a research project of the 
Welcome Foundation at Strangeways 
Laboratories, Cambridge University, will 
be visiting professor at Indiana University 
for the second semester of 1947-48. 

Aage Jepson, professor of bacteri¬ 
ology, Royal Veterinary College, Copen¬ 
hagen, Denmark, is on special leave in 
this country for the purpose of becoming 
acquainted with faculties and curricula of 
veterinary colleges, officers of the Ameri¬ 
can Veterinary Medical Association, and 
regulatory officers in charge of food pro¬ 
duction and storage and dairy hygiene. 
Dr. Jepson has already visited several 
dairy, creamery, food production, and 
freezer plants as well as packing houses in 
this country. 

M, Dfislrant, of Li^ge University, 
Belgium, who has been working recently 
at the R. S. Mond Laboratory, Cam¬ 
bridge, England, will arrive in September 
for a visit to various cryogenic labora¬ 
tories and for a prolonged stay at Massa¬ 
chusetts Institute of Technology and the 
National Bureau of Standards. 

Grants and Awards 

Grants amounting to $181,044, re¬ 
cently authorized by the Sugar Research 
Foundation, Inc., bring the total allotted 
by the Foundation for grants-in-aid and 
special studies to $S34,lfiO. The appropri¬ 
ations provide for the continuation of 26 
established projects and the initiation of 
four new investigations; (1) nutritional 
value of sugar cane juice and studies of 
the physiology of sucrose and levulose, by 
Tomas Duron-CJuevedo, University of 
Havana; (2) a study of clay adsorption 
methods for removing sugar from 
molasses and commercial applicability of 
this technique, by L. K. Herndon, Ohio 
State University; (3) research on special 
fuels and heating units using sugar, by 
Frederic S. Bacon Laboratories, Water- 
town, Ma^achusetta; and (4) a atudy of 
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production of lactic acid from molasses 
and its recovery in a pure state, by 
the Bjorksten Research l^iboratones, 
Chicago. 

George F. Cahill and Meyer M. 
Melicow, both of the Squier Urological 
Clinic. Presbyterian Hospital, Columbia 
University, were awarded a gold medal 
at the Centenary Convention of the 
American Medical Association, held re¬ 
cently in Atlantic City, for their exhibit 
on “Tumors of the Adrerml Gland.** They 
also received first prize for the same ex¬ 
hibit at the American Urological Con¬ 
vention in Buffalo. 

A grant of $1,500 has been made by 
the U, S. Vitamin Con>OTation, New York 
City, to the Department of Dermatology, 
New York University College of Medi¬ 
cine, for research in diseases of the akin 
associated with vitamin deficiencies. 

Industrial Laboratories 

A. C. Krueger, formerly development 
engineer, Guided Missiles Project, Re¬ 
public Aviation Corporation, and during 
the war with the Manhattan Project, 
University of Chicago, has been appointed 
supervising engineer, Antenna Design 
Section, Airborne Instruments Labora¬ 
tory, Inc., Mineola, New York. His 
assumption of administrative direction of 
the Section, permits R, S. Wehner, co- 
supervisor, to take an active part in the 
research and development activities of 
the group. The Section is developing 
faired-in, dragless antennas lor trans¬ 
sonic and super-sonic aircraft. 

W. Harry Felnstone, director, Bio¬ 
logical Research, Pyridium Corporation, 
has been appointed director of research 
and development, Central Pharmacal 
Company, Seymour, Indiana. 

Frederic H. Lahee, chief geologist for 
Sun Oil Company since 1920, has been 
appointed geological and research coun¬ 
selor of the Production Department. As 
such, he will be available for consultation 
on all matters of production science 
throughout the Company. 

Centro Research Laboratories, Inc., 

is offering a Standard Test Service, which 
will be of special interest to activities 
and industries associated with paint, 
varnish, lacquer, resin, pigment, drug, 
chemical, oil, soap, lubricant, insecticide, 
fungicide, electrical insulation, textile 
treating, paper and pulp finishing. Costs 
arc adjusted to the type of lest and the 
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number of samples to be processed simul¬ 
taneously. Further details may be ob¬ 
tained from the Technical Service Direc¬ 
tor, Centro Research Laboratories, Inc., 
Briarcliff Manor, New York. 

Ell Lilly and Company Research 
Laboratories made several organiza¬ 
tional changes on July 1. New depart¬ 
ment heads include James W. Ferguson, 
Organic Chemical Development Process; 
Carter C. Boyd, Chemical Manufactur¬ 
ing Process; Robert D. R^ck, Chemical 
Manufacturing Equipment; Call L. 
Shaw, Organic Cbemfca) Development 
Equipment; and Harold K. Leamon, 
Organic Chemical Manufacturing. 

Hendrik M. Rozendaal, physician, 
Schenectady, New York, has been ap¬ 
pointed to the staff, General Electric 
Research Laboratory, Schenectady, to 
serve as liaison representative between the 
Laboratory and the various groups work¬ 
ing in biological research in the field of 
atomic energy. 

Josselyn Farmer, w'ho recently ob¬ 
tained her Ph.D. in organic chemistry 
from the University of Cincinnati, has 
been appointed assistant librarian of The 
Wm. S. Merrell Company, Cincinnati, 
Ohio. 

Ernest B. Benger, research chemist 
and manager, Rayon Technical Division, 
Du Pont Company, retired on June 25 
after 30 years of service. 

Colleges and Universities 

Northwestern Unlver8lty*B Uni¬ 
versity College and Department of 
Chemistry, College of Liberal Arts, 
are sponsoring a series of lectures on *^Thc 
Chemistry and Physics of High Poly¬ 
mers,** to be given every Tuesday evening 
from September 30 to December 9 in 
Lincoln Hall, East Chicago Avenue, 
Chicago. The lectures will constitute a 
noncredit course and arc open only to 
those who have paid the usual course fee. 
Lecturers in order of date will be H. Mark, 
Brooklyn Polytechnic Institute; E. F. 
Izard, DuPont Company, Buffalo; H. A. 
Bruson, Resinous Products and Chemical 
Company, Philadelphia; E, G. Rochow, 
General Electric Company, Schenectady; 
R. B. Woodward, Harvard University; 
W. O. Baker, Bell Telephone Labora¬ 
tories; P. Debye, Cornell University; 
Malcolm Dole, Northwestern University; 
P. J. Flory, Goodyear Research Labora¬ 


tory, Akron; A. V. Tobolsky, Princeton 
Univcpsity;ttnd F. R. Mayo, U. S. Rubber 
Company, Passaic. 

Michigan State College has an¬ 
nounced the following appointments m 
the Department of Chemistry: Robert « 
M. Herbst, E. Bilhulier-Knoll Corpora¬ 
tion, associate professor of organic 
chemistry; Frederic S, Dutton, Bald- 
win-Wallace College, ass)ciatc professor 
in charge of general chemistry; and 
Robert D. Schuetz, Ohio State Uni¬ 
versity, and Kenneth G, Stone, Sun 
Chemical Com[>any, instructors. 

The University of Cincinnati has- 
planned an Institute of Industrial Health 
which will offer a two-year, highly special¬ 
ized program of graduate study and train¬ 
ing in the field of industrial medicine, 
leading to the new degree of Doctor of 
Industrial Medicine. Robert A. Kehoe, 
director, Kettering Laborahiry of Applied 
Physiology at the University, will direct 
the new Institute. Requirements for ad¬ 
mission will be unusually high, and those 
accepted will be limited in number. 

Meetings 

The Society of General Phyelol. 
ogists will hold its annual meeting 
September 8-9 at Woods Hole, Massa¬ 
chusetts. Programs dealing with transport 
of ions across cell membranes, cellular 
metabolism, and other topics in general 
physiology have been arranged. Ac¬ 
commodations are available at the 
Marine Biological Laboratory for those 
who attend the meeting. Reservations 
should be made directly with the 
Laboratory. 

The Administrative Section on 
Medical and Allied Professional Sci¬ 
ences of the Association of Military Sur¬ 
geons will meet at the Hotel Statler, 
Boston, on November 13-15, inclusive. 

All officers of the Medical Administrative 
Corps, Pharmacy Corps, and Sanitary 
Corps who plan to attend the meetings 
at Boston are asked to communicate with 
Major A. E. A. Hudson, SnC, president 
of the Section, Apt. 1-4, Edgewood 
Apartments, Goldsboro, North Carolina. 

A High-Vacuum Symposium, spon¬ 
sored by the National Research Corpora¬ 
tion in cooperation with the Division of 
Industrial and Engineering Chemistry, 
American Chemical Society, will be held 
at the Hotel Commander, Cambridge, 
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MassachusettSf October 30-31. Attend¬ 
ance will be restricted to technical and 
scientific personnel concerned with in¬ 
dustrial applications of high vacuum. 

A Conference on Motor Skills Re¬ 
search, held at the Special Devices Cen¬ 
ter, Onicc of NavnI Research, Sands 
point. New York, June 26-27, was at¬ 
tended !)>' 40 scientists representing some 
20 organizations l^)th within and outside 
the services. Leonard C. Mead, hea<l, 
Human Engineering Section, Special De¬ 
vices Center, was chairman of the Gen¬ 
eral Session; Glen Finch, Aero-Medical 
Laboratory, Wright Field, of the session 
covering reports on Current and Planned 
Research on Motor Skills; and J. W. 
Macmillan, Medical Sciences Division, 
ONR, of the session on Psychomotor 
Research in Relation to Military Prob¬ 
lems. An open discussion on topics relat¬ 
ing to psychomotor research was also 
led by Leonard Mead. 

The State Geologists of Illinois, 
Iowa, Kansas, Nebraska, and South 
Dakota, accompanied by staff members 
and scientific guests, held a field confer¬ 
ence on the loess deposits of the upper 
Mississippi valley region and related prob¬ 
lems, June 21-28, inclusive. 

The Midwest Field Conference began 
at the classic Farm Creek section near 
Peoria, Illinois, continuing along the belt 
of thick Illinois valley loess east of 
Havana and Bcardstown, Illinois, through 
western Illinois to southeastern Iowa on 
the Illinoian drift plain, thence to the loess 
deposits bordering the Iowan drift plain 
near Iowa City, westerly along the 
southern border of the Iowan drift to the 
Des Moines lobe (Mankato substage), 
thence to the Iowan drift area of north¬ 
western Iowa and the adjacent Kansan 
drift, on to the Dakota lobe in south¬ 
eastern South Dakota, and finally south¬ 
ward through eastern Nebraska to Lin¬ 
coln, along a traverse that showed a large 
part of the interesting Pleistocene section 
of that state. 

Those attending jrom Illinois were M. 
M. Lci^ton, chief, and H. B. Wiliman, 
head, Division of Areal Geology and Pal¬ 
eontology, Illinois Geological Survey, Ur- 
bana;/rom lou^a^ A. C. Trowbridge, head, 
Department of Geology, University of 
Iowa, H. Garland Hershey, state geolo¬ 
gist, and Stanley Harris, geologist, Iowa 
Geological Survey, all of Iowa City;/rom 
K&nsas^ R. C. Moore, state geologist and 
professor of geology, John C. Frye, 
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executive director, State Geological Sur¬ 
vey, and professor of geology, and A. By¬ 
ron Leonard, professor of zoology, all of 
the University of Kansas, Lawrence;/row 
G. E. Condra, dean and x:hief, 
Conservation and Survey Division, and 
stale geologist, Eugene C. Reed, associate 
state geologist, Eck F. Schramm, pro¬ 
fessor and head, Dcf)artment of Geology, 
Alvin Lugn, professor of geology, Mylan 
Stout, professor of geology, C. Bertrand 
Schultz, director, State Museum, and 
Weldon D. Frankforter, assistant curator 
of Paleontology, State Museum, all of 
the University of Nebraska, Lincoln, and 
Gilbert Lueninghoencr, professor of geol¬ 
ogy, Fremont College, Fremont; from 
South Dak^tO) E, P. Rothrock, state geol¬ 
ogist and head, Department of Geology, 
and Bruno PctscJi and Bruce Baldwin, 
of the University of South Dakota, Ver¬ 
million; from Federal departments and 
other inst'tutionSf Arthur D. Howard, U. 
S. Geological Survey, Washington, D. C., 
Richard F. Flint and Dwight Crandall, 
U. S. Geological Survey and Yale Univer¬ 
sity, Guy D. Smith, U. S. Department of 
Agriculture, Ames, Iowa, and William T. 
Watkins, U. S. Department of Agricul¬ 
ture, Lincoln, Nebraska. 

NRC News 

With the ending of the war, the unique 
and highly successful relationship which 
existed between the Federal Medical 
Departments and the Medical Advisory 
Committees of the NRC was to cease, 
the mission of the committees having been 
fulfilled. It was clearly evident, however, 
that the maintenance of professional 
relationships between the Federal de¬ 
partments and the NRC was still needed 
in connection with many problems arising 
in the Armed Forces, the Veterans Ad¬ 
ministration, and other government 
agencies. As the date drew near for the 
dissolution of the wartime commit¬ 
tees, impetus for the continuation of 
the advisory mechanism in the postwar 
period came from the Surgeon General 
of the Army. In March 1946, Major 
Gen. Norman T. Kirk proposed to the 
president of the National Academy of 
Sciences that steps be taken to provide 
continuing cooperation. As a result, a 
tripartite contract was executed between 
the Medical Departments of the Army, 
Navy, and Veterans Administration for 
financial support of the work. Thus, the 
collaboration that existed during the war 
years has been extended. 


Since dissolution of the wartime com¬ 
mittees in June 1946, new committees 
have been formed as follows: Committee 
on Atomic Casualties; Committee on Avi¬ 
ation Medicine; Committee on Chemo¬ 
therapy; Committee on Hearing; Commit¬ 
tee on Medicine, including Subcommittees 
on Cardiovascular Diseases, Infectious 
Diseases, I.ivcr Diseases, Tropical Medi¬ 
cine, Tuberculosis, and Venereal Diseases; 
Committee on Neuropsychiatry; Commit¬ 
tee on Pathology; Committee on Sanitary 
Engineering, including a Subcommittee on 
Military Water Treatment; Committee 
on Surgery, including Subcommittees on 
Anesthesia, Neurosurgery, Ophthalmol- 
ogy, Orthopedic Surgery, Thoracic Sur¬ 
gery, and Vascular Surgery. 

Members of the newly-constituted 
committees were chosen on the basis of 
their medical and scientific leadership 
and, since many of the members served 
in the Medical Departments of the Army 
and Navy, they have an intimate under¬ 
standing and appreciation of the prob¬ 
lems on which the representatives of 
the Federal departments desire advice. 
The questions are carefully and broadly 
analyzed in open discussion, and if 
recommendations can be made promptly, 
these are formulated and forwarded to 
the department concerned. If there is 
need for further study and consultation, 
such problems are assigned to panels 
within the committee, the chairman of 
which reports back at the next meeting. 

Since the formation of the committees, 
advice has been sought by the Federal 
services on a wide variety of problems. 
One of these—revision of Army and Navy 
physical standards—will be a major con¬ 
tinuing interest of the Committees on 
Medicine, Surgery, and Neuropsychiatry. 
Each phase of the physical standards will 
be critically rcview’ed by competent spe¬ 
cialists who will evaluate physical and 
mental requirements in relation to Job 
placement. It is believed that this ap¬ 
proach to the selection of personnel will 
enable the services to utilize individuals 
heretofore considered physically disqual¬ 
ified in assignments wherein effective serv¬ 
ice may be rendered and may help to 
prevent great losses of man power such as 
occurred during the last war. Although 
many phases of the standards can be re¬ 
vised on the basis of existing knowledge, 
some may require extensive research on 
the part of the committees. 

The nature and scope of the problems 
placed before the Medical Advisory Com- 
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mitteefi by the Federal aervicefi are re¬ 
vealed by the following list: (1) evaluation 
of aoditOTy requirements for admission to 
the U. S. Military Academy and of research 
projects in the broad field of audition; (2) 
evaluation of research on rheumatic fever; 
(3) evaluation of a study of intracutan- 
eous influenza vaccination; (4) evaluation 
of penicillin prophylaxis of venereal dis“ 
eases; (5) establishment of policies regard¬ 
ing the insurability of syphilitic patients; 
(6) establishment of policies regarding the 
use of contact lenses and the supply of 
anesthetic ophthalmic ointments; (7) 
evaluation of BCG as a prophylactic 
measure against tuberculosis; (8) evalua¬ 
tion of research projects cm epilepsy and 
other neuropsychiatric disorders; (9) eval¬ 
uation of vision tests; (10) evaluation of 
various projects in the field of sanitary 
engineering. 

In addition to'the meetings of the Med¬ 
ical Advisory Committees, conferences 
have l>e€n sponsored under their auspices 
on fieripheral nerve injuries, penicillin 
prophylaxis of venereal diseases, strepto¬ 
mycin therapy of tul^erculosis, and recent 
advances in aviation medicine. 

An active interest has also been taken 
in the promotion of research within the 
Federal Medical Departments. In cooper¬ 
ation with the Committee on Veterans' 
Medical Problems, proposals have been 
made for clinical studies of conditions 
which arose during the war, including ex- 
tenrive studies in medicine, surgery, and 
neuropsychiatry. Among the studies cur¬ 
rently under consideration are: a follow¬ 
up study of peripheral nerve injuries, 
investigation of the late results following 
repair of arterial aneurysms and arterio¬ 
venous flstulae, liver function in veterans 
following hepatitis and other conditions. 
The committees also serve in an advisory 
capacity in connection with research pro¬ 
posals originating in the Army, Navy, and 
Veterans Administration. They thus oxer- 
dsc on important influence upon feder¬ 
ally-sponsored research in medicine and 
allied fields. 

The Chemotherapy Center for Tropical 
Diseases is continuing its work, though oh 
a reduced scale, since demands for drugs 
required for the cure and prevention of 
various tropical infections are no longer 
urgent. Under the direction of the Center, 
pharmacologic and toxicologic tests have 
been carried out on a variety of drugs that 
may be eflective in the treatment of 
amebiasis, leshmaniasis, schiatosomiaris, 
and other infections. 

As the newly-constituted Medical Ad- 
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viaory Committees neaf the end of their 
first year of activity, it may be said that 
their work may prove equally far-reach¬ 
ing, if Je-ss dramatic, than that of their 
wartime counterparts. Certainly, the 
knowledge and experience of the civilian 
physicians on the committees, as it is 
brought to bear on the medical problems 
of the Army, Navy, and Veterans Admin¬ 
istration. will go a long way toward the 
maintenance of high professional stand¬ 
ards in the Federal medicj^lscrvices. The 
work of the committees will also have an 
important bearing upon the Nation’s med¬ 
ical preparedness. 


An international Journal, Spectro-^ 
ckimica Acta, the publication of which was 
begun in 1939 by Julius Springer, Berlin, 
and interrupted shortly afterward by the 
war, has been rc-established as an inter¬ 
national organ for spectroscopists and 
spcctrochemists, and is being published 
in the Vatican under the editorship of 
Alois Gatterer, assisted by a group of co¬ 
workers from other countries, as follows: 
R. Breckpot (Belgium), H. Kaiser (Ger¬ 
many), E. Van Someren (England), and 
Lester W. Strock (United States), The 
first number (No. 1, Vol. 3) is now ready 
for press, and it is expected that 6-^ num¬ 
bers a year will be issued. The official 
languages of the journal are English, 
French, and German; papers will also be 
accepted in both Italian and Spanish. 
Papers in English from this country 
should be submitted to Lester W. Strock, 
21 Madison Avenue, Saratoga Springs, 
New York. 

The U. S. Civil Service Commission 
has announced probational employment 
opportunities as Technical Editor, at 
salaries ranging from $3,397 to $5,905 
per year; as Director, Technical In¬ 
formation, at $7,102 per year; and as 
Writer (Military Manual), at $4,140 per 
year. Vacancies are located at the Army 
Chemical Center, Mainland. Competitors 
for these positions will not be required 
to take a written test Further informa¬ 
tion concerning these openings may be 
obtained at most post ofllces, and forms 
may be obtained from the Executive 
Secretary, Board of U, S. Civil Service 
Examiners, Army Chemical Center, 
Mary lard, or from the Director, Fourth 
U. S. Civil Service Repon, Nissen 
Buflding, Winsion-Salero 3, North Car- 
oUna, Applications wi!) not be accc{>ted 
after September 8. 


A lonc*rattge program of reaeareh 
on waterproofed papers b under way 
at the National Bureau of Standards 
under a fellowship of the Waterproof 
Paper Manufacturers Association. Robert 
C. Reichcl, whose services arc being pro¬ 
vided by the Association, is acting as re¬ 
search associate. Laboratory facilities and 
technical assistance are furnished by the 
Bureau, Current work involves the de¬ 
velopment of a suitable accelerated aging 
teat for predicting permanence of a wide 
variety of papers. Tests for measuring 
changes in their pn^rties when exposed 
to deteriorating influences will be under¬ 
taken. Other projects will include means 
of reducing their flammability, relation 
of properties of waterproofing asphalts to 
performance of the papers, and odor and 
taste problems in food packaging. 

The Rockefeller Institute for Med¬ 
ical Research plans to consolidate all 
phases of its program on its York Avenue 
site in New York City. The integration 
in New York of the Department of 
Animal and Plant Pathology with the 
Departments of the Laboratories and the 
Hospital has recently been approved. 
Most of the activities at the Institute at 
Princeton will be transferred to the New 
York plant with the belief that they will 
be greatly strengthened by making 
possible a day-to-day exchange of ideas 
between the members of the entire sden- 
tific staff. It is hoped that this integra¬ 
tion may be accomplished by July 
1951. 

Make Plans for— 

American Astronomical Society^ 
77th meeting, September 3-d, Dearborn 
Observatory, Evanston, Iliinois. 

First International Biometric Con* 
fe ence, September 5-6, Marine Bio¬ 
logical Laboratory, Woods Hole, Mas¬ 
sachusetts. 

Laurentian Hormone Conference 
of the AAA8, September $-13, Ste. 
Adek Lodge, Ste. Adele, Quebec. 

American Psychological Associa¬ 
tion, September 9-13, Detroit, Michi¬ 
gan. 


American Association for the 
Advancement of Science, 114th 
Meeting, December 26^1, Chi¬ 
cago, HUnois. 
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TECHNICAL PAPERS 


Calcium and Growth in Aging and Cancer^ 

Albe&t 1. Lakbino 

Department of Anatomy^ Washington Vnhersiiy 
School of ^fedicinef and Barnard Free Skin and 
Cancer Hospital^ St. Louis 

This paper is an attempt to bring together data on changes 
in intracellular calcium as an important factor in both aging 
and malignancv. A calcium increase with age has been demon¬ 
strated in a wide variety of organisms by many investigators, 
some of whom arc Novi {20) y Cahane (5), Burger and Schlomka 
[4)j Simms and Stolman {22)j Lansing (72, 13)j and Blumen- 
thal, Lansing, and Wheeler (2). 

Between the cells calcium is increased in some locations and 
even decreased in others. It is with the cells themselves that we 
are concerned, both in aging and in cancer production. Lansing 
(72, 7J) noted a marked increase with age in the calcium con¬ 
tent of the cell periphery or cortex. This was demonstrated in a 
plant, a rotifer, a planarian, and a toad. At that time it was 
suggested that an increase with age in the calcium content of 
the cell cortex might produce a decrease in permeability of the 
cell membrane. It was further suggested that a permeability 
decrease might result in an accumulation of metabolic waste 
products in the cell which could, in turn, produce the changes 
associated with senescence. 

Tliis view is not without support. Benedict (7). as a result of 
his permeability studies in plants, suggested that aging is a 
result of decreased cellular j^ermeability. Molisch (77) believed 
that there might be a relation between a calcium increase and 
a permeability decrease with age in plants. That senescence 
may be a consequence of progressive accumulation in the cell of 
materials which either are toxic or obstruct metabolism has 
been frequently suggested (Jickeli, 70; Montgomery, i8\ 
Child, 6\ Seifriz, 27; and Heilbrunn. 9). 

A scries of experiments were conducted by the writer to 
determine the effect of experimental alteration of the calcium 
content of cells on longevity {14). It was found that, under 
carefully standardized environmental, nutritive, and genetic 
conditions, rotifers in a low calcium medium live longer than 
control animals. It was further shown that experimental 
removal of calcium from cells of the rotifer bv sodium citrate 
results in a marked increase in longevity. ITie ability of sodium 
citrate to remove calcium from the cel! cortex was demon 
strated by microincineration and electron microscopy {16). 

The mechanism of aging as set forth is obviouslw incomplete 
in that a serious gap exists in the postulated chain of evenU. 
Why does calcium increase with age in the cell cortex? This 
discussion of experiments on longevity and chemical studies 
On cancer may make it possible to relate the calcium change 
widi age to a mechanism governing growth cessation of cells. 

The results of a wide variety of experiments on the effect of 
ftarvgdon On longevity are in essential agreement that starva- 
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tion increases longevity by extensiun of the period of growth. 
Northrop {19)^ in his experiments on Drosophila^ showed that 
semistarvation resulted in increased total duration of life. 
Increased longevity was due to a prolongation of the period 
of grow'th; length of the adult period of life was unaffected. 
Similarly, Kopec (77), working with Lymantria, Drosophilat 
and tadpoles concluded that prolongation of total duration of 
life is effected by an extension of the period of growth and that 
the adult period is not increased. Comj^rable results with rats 
have been obtained by McCay and his associates in an exten¬ 
sive series of investigations ((?). It would appear from these 
and similar experiments that the length of the period of growth 
may condition longevity and that cessation of growth may set 
off the aging mechanism. 

Kecent experiments by Lansing (75) and current unpub¬ 
lished data indicate that cessation of grow^th is, in fact, a critical 
turning point in initiation of age changes. Use was made of 
standardized nutritive and environmental conditions and 
genetically homozygous rotifers with parental age as the sole 
variable. Longevity of successive generations of rotifers was 
traced, parental age being uniformly maintained and lines of 
young and old parentage contrasted. Lines of old parentage 
showed progressive decline in mean life span, and all became 
extinct after a limited number of generations. However, lines 
of young parentage maintained and increased mean life spans. 

Significant in the present discussion is the observation that 
there is a sharply defined transition between ages of lines that 
maintain and increase longevity or progressively reduce it. 
Lines of a parental age younger than that at which growth 
ceases show progressively increased longevity and are evidently 
free of any age change All lines of parental age older than that 
at which growth ceases show progressive reduction of mean 
life spans to the point of non viability. The conclusion is 
warranted that the process of aging is a consequence of changes 
which occur witli cessation of growth. 

If cessation of growth is a significant factor in aging and if a 
mechanism involving calcium increase is an integral part of 
this system, one would expect to find the very opposite situa¬ 
tion in cancer. Cancer may be regarded as a very youthful and 
vigorous tissue with tremendous and uncontrolled growth 
capacity. 

It has been shown repeatedly that cancer tissue is markedly 
low in calcium. Recently, Suntzeff and Camithcrs {23) have 
shown that there is a 50 per cent reduction of total cal¬ 
cium in methylcholanthrenednduced epidermal hyperplasia 
from that of normal epidermis, and in squamous cell carcinoma 
a still further reduction of approximately 60 per cent from the 
precanceroua hypeiplastic epidermis. Brunschwig, Dunham^ 
and Nichols (J) also discovered a sharp drop of calcium in 
cancer tissue. 

In an extension of the observations of Suntzeff and Car- 
ruthers, Lansing, Rosenthal, and Au (to be published) studied 
the nature of the calcium drops in hyperplastic mouse epi* 
dermis and resulting carcinomas by means of ultrafiltratio&i 
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|t was found that the ultrahlterable caldum fraction of a 
squamous cell carcinoma was sharply reduced on boUi an 
absolute and relative basis. The conclusion was reached that 
the base‘binding capacity of an organic fraction which binds 
calcium is altered in cancer. It is reasonable to expect that this 
calcium binding comiilex, which changes in cancer to limit 
calcium uptake, is located like that demonstrated by Hcilfirunn 
in the cell cortex. The work of Heilbrunn and his associates, 
covering a numlier of years, are summarized in his book (P). 

Further supportive but indirect evidence for the localization 
of the calcium change in cancer in the cell surface can be found 
in the work of Coman (7), who has found that normal cells 
are more readily separated by micromanipulation when in 
caJcium-frcc medium than when in balanced salt solution. 
Further, be has demonstrated that cancer cells are more readily 
separated than arc normal cells, and the suggestion was made 
that the decreased adhesiveness of cancer cells results from a 
local calcium dehciency which facilitates separation of these 
cells from one another. 

Thus, the evidence presented, while undoubtedly weak, 
makes il possible,to correlate the various changes described in a 
single hypothesis. It seems quite likely that an organic calcium- 
binding complex of the cell cortex plays an integral part in the 
growth regulatory mechanism of cells and that at the time of 
cessation of growth this calcium binding complex, presumably 
a protein, is altered or reoriented in such a way as to increase 
calcium-binding capacity. Thus, a mechanism is offered which 
at least in a general way synchronizes the changes that occur 
with age. On the other hand, when the calcium bimling system 
alters in such a manner as to decrease calcium binding, growth 
does not cease, age changes do not occur, and, in effect, the 
state of affairs exists that is associated with cancer. This 
hypothesis is also compatible svith Coman's concept of the 
invasiveness of cancer. 
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Coproantibody Excretion During 
Enteric Infections^ 

Preston E. Harrison and Janet Banvari/, 

Department of Bacteriolofiy and / mmunolo^yy 
Baylor University College of Medicine, 
Houston, Texas 

The immune mechanism responsible for initiation of 
recovery fiom infections confinerl essentially to the lumen 
and mucosa of the intestinal tract, viz., cholera, laicillary 
dyscAery, and certain Salmonella infections, is suggested by 
the recent work of Burrows and co-workers (/), who showed 
that antibody is excreted in the feces by both infected and 
Immunized animals and immunized human volunteers, and ^ 
that immunity,to experimental infection is asstKiated with 
its presence. Ilicy showed that the appearance of copro¬ 
antibody precedes that of serum antibody, icaches peak titer 
and declim‘s while scrum antibody is still rising, and com¬ 
pletely disappears despite the persistence of serum antibody. 
They suggested that the independent !>ehavior of serum and 
feral antibody might .be explained on the assumption that 
the latter represents iiitiacdluJar antibody, possibly trans- 


TABLE 1 

COPROAMTIBODY EXCRETION FkOM PATIENTS SUFFERING FrOM A VARIETY 
OF Enteric iNFErrioNs j 


(Clinical diagnosis 

No. cases 

Pathogens isolated 

ill 

Acute bacillary dys¬ 
entery 

20 

S. sonnri from 6; 5. flexneri 
from 5; none from 9 

20* 

Chronic bacillary 
dysentery 

18 

S. sonnei Irom 3; 5. Jlexneri 
from 5; none from 10 

181 

Acute diarrhea 

14 

Various Salmonella from 10; 
none from 4 

Ht 

Chronic, diarrhea 

35 

Para A from 9; Para B from 
3; none from 23 

1 32t 

Chronic ulcerative 
colitis 

5 

S. f.txneri from 1; S, sonnei 
from 2; none from 2 

3S 


♦Eleven, 1:640 or above; 8, 1:320; I. 1:160 Cmaximum titera obUitned). 

t Coproantibody tit« of iilbO or Bbovc obtained against homologoua 
orgaoiom. or Agatojit one or more species of enteric patlii^ens, on severa) 
occoaiOBS from each patient. 

t Three failed to show coproantibody at any time during the observa¬ 
tion period. 

} Usually obtained in highest titer during episode of exacerbation ol 
disease. 

ported to the lumen of the bowel by lymphocytes. However 
this may be, the late appearance and persistence of serum 
antibody strictly limits its diagnostic utility, but the behavior 
of coproantiliody suggests that it might be useful lioth in the 
rapid diagnosis of Sfjeciftc acute enteric infection and in 
providing a clue to the possible etiology of chronic diarrheal 
disease such as chronic ulcerative colitis. 

■ Aided in pari by a grant horn the M. D. Anderson Foundation of 
Houston. 

*Tbe autbora are indebted to William Burrows lor making available 
copies of Iramlalions from the Russian (4) furnished him by ibe Tranala- 
ibm Unit of the U. S. Public Health Service. 
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Although "vi'« Here unaware of previous repot ts of the 
presence of fecal antibody in dysenteric stools at the time 
this work was initiated, it was of some interest to find that 
Davies (^) earlier had demonstmted antibody in dysenteric 
stools and suggested use of serological examination of ieces 
for rapid diagnofiis of acute bacillary dysentery. More re¬ 
cently, Soviet investigators (4) have utilized fecal antibody 
titration in early diagnosi?* of bacIJlury dysentery. 

The present iet>orl is concerned with some observations on 
the presence of antibody in fecal st>erimenfi from patients 
with a variety of eiiterc infections, 'llie method of prepaiation 
of fecal specimens was essentially that used by Burrows (/). 
Agglidinin {itration was carried out in the usual manner. 
Examinations v\ere made at frequent intervals during active 
infection and convalescence and. in some instances, over a 
period of several months. Serum and fecal agglutinin titra¬ 
tions wtte carried out simultaneously with stool ailtures. 

Taiile I summarizes the results. The grouping of patients 
w'as based on Uie clinical diagnosis, isolation of enteric path¬ 
ogen, and presence of fecal agglutinins for the particular 
Infectious agents indicated. Although positive cultures were 
obtained from only 47.8 per cent of the |vilients included in 
the table, it is of some interest that fecal agglutinins v\crc 
found in 96.7 |>cr cent ol the cases. Thus, of 20 cases of acute 
bacil’ary dysentery and 18 of chronic bacillary dysentery^ all 
showed fecnl agglutinins of significantly high titer; likewipe, 
of 14 cases of acute diarrhea and 35 of chronic diarrhea, most 
of the fccnl specimens contained high-tiler agglutinins. Three 
in the latter series failed to show coproantibody at any time 


patient during the period of examination. Acute dtarrhea' of 
SalntonpHa origin followed the fecal antibody t>attern of acute 
bacillary dysentery. In chronic Saimonella infections it waa 
possible to obtain high titer fecal agglutinins on cnc or more 
occasions during the pciiod of ol>scrvation. In chronic ulcera¬ 
tive colitis it was found that relatively high-litcr fecal aggluw 
tinins tor at least one species of Shigella were present during^ 
episodes of exacerbation of symptoms. 

It is of some interest that, in those instances in which 
positive cultures were obtained, fecal agglutinins were found 
in highest titer during the period in which presumably the 
greatest numbers of the causative organism were excreted, 
i.e. during greatest activity of the infection, but disappeared 
after recovery was established. Although it is not clear as to 
the origin of fecal anlibridies in these infections, it is sig¬ 
nificant from a diagnostic point of view, and presumably for 
initiation of recovery, that antibody is excreted during the 
active phase of the infection or, in the case of chronic infec¬ 
tions, during periotls of clinical activity of the disease. The 
diagnostic utility of lhe«e observations is obvhius, for in 
instances in which no cliologic agent can be found, the pres¬ 
ence of fecal agglutinins appears to indicate, indirectly at 
least, the probable causative organism. The finding of fecal 
agglutinins for various species of Sfiigelk from patients suffer¬ 
ing from chronic ulcerative colitis is interesting with respect 
to Fcisen’p (J) views on the relation of bacillary dysentery to 
chronic ulcerative colitis. More impoitant from the point of 
view of the patient is the role coproanlibody f)lnys in initiat¬ 
ing recovery; that it is not completely effective in some 
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Kio. J. Summary of wrura and fecal aRRlutinin response in acute bacillary dysentery. 


during the observation period. Five r.ases of chronic ulcerative 
colitis were studied; fecal agglutinins were demonstrable in 
Wgh liter in all cases during one or more episodes of cxaccrlia- 
tion of the disease. 

Fig. 1 illustrates the typical serum and fecal agglutinin 
response of>served in acute bacillary dysentery. FcckI agglu¬ 
tinins W‘ere demonstrable as early as tJie 3rd day of disease, 
rose to high titer by the 9lb day, and disappeared soon alter 
•tool cultures l)ecame negative and after recovery definitely 
was established. On the other hand, circulating antibody did 
not appear to significant titer until about the time recovery 
was initiated, but then rose to high titer and renmined at a 
high ievc! during the period of observation. 

In cases of chronic bacillary dysentery significant fecal 
aggluimin titers were obtained on several occasbns from each 

Attgofit 29, lf>47 


instances is indicated by finding fecal agglutinins to high 
titer in chronic forms of enteric infection. Under such con¬ 
ditions however, the demonstration of coproanlibody parallels 
evidence of clinical activity of the disease, even though' the 
infectious agent is not recovered. 
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Atherosclerosis and Alimentary 
Hyperlipemia' 

Jobs R. Mosttm* 

The Joseph Ed%ar Tyree Memorial Laboratory 
for Research m Arteriosclerosis^ 
Salt Lake Cityy Utah 

The purpose of this communication ii^ to report investigations 
which demonstrate that the physical state of the plasma lipids 
is the same during alimentary hyperlipemia as in those sus¬ 
tained hypcrlipemic conditions that are known to predispose 
to the relatively rapid and severe development of atherosclero- 
fiis. The many extensive studies on plasma cholesterol concen¬ 
trations have failed to provide the answer to the usual develop¬ 
ment of some degree or another of this slow process of intimal 
lipid deposition in most otherwise normal persons (6, 7^ P). 
It is here proposed that it is because only lipid concentrations 
have been investigated^ and primarily in the postabsorpUve 
(fasting) state, that the clue to the underlying etiology of 
atherosclerosis has been missed. 

The investigation of the physical state of the plasma lipids 
in normal humans and animals, and under various pathological, 
phyfiiologtcal. and experimental conditions^ and the correlation 
of these data with the pathogenic development of atherosclero¬ 
sis, have been the focal points in our studies (d). Our approach 
to the study of the actual physical state and particle size of the 
plasma lipids has involved three simple methods; 

(1) Direct observation and photomicrography of high-power^ 
dark-field preparations: This method does not lend itself to 
accurate quantitative estimations, but does providedirect 
visual observation of only the larger colloidal lipid particles, 
which appear as bright points of light of varying sizes. These 
particles are in Brownian motion to a greater or lesser degree, 
according to their size. This technique has in the past been of 
occasional interest to physiologists in the study of fat absorp¬ 
tion. Gage and Fish (5) in 1924 demonstrated that the plasma 
of normal humans and animals in the fasting state contains 
very few lipid particles which are of sufficient size to be visible 
in the dark field. After a fatty meal, however, large and visible 
particles ("chylomicrons”) appear in great numbers. During 
this alimentnry hyperlipemia the chemical concentration of the 
fat in the plasma may be increased by one-fourth to three- 
fourths, but the number of chylomicrons seen in the dark field 
may be increased 10- to 20-10^. This has two rather obvious 
implications: (a) In fasting plasma specimens the lipids are for 
the most part carried in very small and invisible colloidal par¬ 
ticles; (b) the striking disproportion between the marked in¬ 
crease in visible lipid particles as compared with the relatively 

»This Is an Introductory article to a aeries of report* on atberoacleroeie 
which are to follow from thU labomtory. Gratitude is expreated for the 
invaluable encouragement and critidem of this work by the late Joseph 
Edgar Tyree; the author also wishes to acknowledge the aid of L. O. 
Moeoch, of lie University of Utah Medical School and the Salt Lake Clinic, 
and also F. L. Stauffer. The photoelectric nephelometer waa coiutructed« 
with the technical aaristance of F. S. Suuffer, C. L. Petereon, and R, H. 
SUrley. This instrument, along with the design and theory of nephelometry 
as applied to the study of the physical sute of the plasma lipids, will be 
r^rted In detail In a subsequent communication. 

* The early part of thU work was done while the author was at the Har¬ 
vard Medical School and on the resident atafl of the MassachuaetU General 
Ho^ital. 


iacnMe in cheodcal ooncentmtioiu is evidence tbet the 
nverkge particle siae of these absorbed lipids is much greater 
then is found in the fasting state or after a nonfatty meal. 

Our observations were first directed, however^ toward the 
study of the dark-field picture in sustained hyperlipemia, i^, 
in humans with hyperUpemic diabetes mellitus, myxedema, 
nephrosis, and xanthomatosis, in cholesterol-fed rabbits and * 
chickens, and in stilbestrobinjected chickens. In these hyper- 
lipemic states the dark field reveals, in a single oil-immersion 
field, hundreds to thousands of lipid particles which are of suffi¬ 
cient size to be directly visible by light reflection. These are of 
varying sizes, and many are so large as to exhibit little or no 
.Br^nian motion. This is a markedly differei^t picture than 
that found in the plasma of normal fasting subjects or after a 
fat-free meal where only a very few (20-30) tiny, dancing lipid 
particles can be found in each field; furthermore, these fetw 
visible particles in fasting plasma appear for the most part as 
dull specks and are at the extreme lower limit of detection in 
the daric field. From our later studies on alimentary hyper¬ 
lipemia it became obvious that the hyper- and macrockylomi- 
cronentia that follow the ingestion of a lipid-rich meal repro¬ 
duces the same condition of increased particle size and coarser 
particulate distribution of the lipids in the plasma as found in 
sustained hyperlipemia of pathological or experimental origin. 
(These new terms are used as descriptive of the condition of 
markedly increased numbers of large lipid particles in the 
plasma.) Although a fatty meal causes only a slight and in¬ 
significant elevation in plasma cholesteW)! concentrations, it 
nevertheless does reproduce for 3-5 hours this same pro¬ 
nounced alteration in the physical state of the plasma lipids 
(increased particle size) that is found to be characteristic of 
those sustained hyperlipemlc states that result in the early and 
severe development of Lipid deposition in the arterial intima. 

Microscopic counts and estimations of particle size in fast¬ 
ing plasma and in hyperiipemic plasma are quite impractical. 
Therefore, other methods were needed for the quantitative 
comparison of the physical state of the plasma lipids in these 
various conditions. 

(2) Tyndall ^ect and nephelometry: Lipid particles in dark- 
field preparations are demonstrated only by a light-scattering 
efiect. Tbs& light-scattering by a medium containing colloidal 
particles increases with the particle size as well as the number 
of particles present. A reliable means of comparing the physical 
status of the lipids in various plasma samples resides in the 
quantitative study of their Tyndall effect Plasma (or serum) 
specimens that scatter the most light are those containing the 
greater number of larger Upid particles. The relatively small 
amount of light-scattering due to the plasma proteins may be 
considered part of the normal baseline. It is evident, then, that 
measuring the intensity of the light scattered at right angles 
by a standard amount of plasma and a standard light beam 
will give a fair quantitative estimation, for comparative pur¬ 
poses, of the physical state of the plasma lipids. Therefore, an 
especially designed photoelectric nephelometer was constructed 
lor this purpose. Typical comparative values found by this 
method are given in Table 1. 

(3) High-speed cenirif Italian: Stoke’s law states that the 
rate of settling of particles from a liquid medium la dependent 
on the size of the particles and that larger particles settle (to 
the top or bottom, depending on specific gmvity) more rapidly 

smaller ones. When plasma is oent^ged, the larger par^ 
tides of the plasma Upida will rise to the top more readily ten 
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tlie fiinalkr ones. When samples of Benim or plasma are spun 
' at moderately speeds (i^. 16,000-18,000 r.p.m.) in the 
same rotor for a given l^gth of time, those containing greater 
numbers of larger particles will give a wicker *cream line* or 
thicker layer of lipid particles which have risen to the top than 
is found in those plasma samples with a entailer average lipid 
particle size. Estimation of the volume per cent occupied by 
the lipid particles which have come to the top provides, there¬ 
fore, another method for the study and comparison of the 
physical state of the plasma lipids. 


TABLE 1 


Subject 


I Tyndall lisht 
(microamiMreft) 


Im ike posfabsorptive stole: 

Average of 20 nonnal faumans, fasting.... 
** 8 rabbits on normal diet, fai.ting. 
** “Sateen “ “ 


34 

28 

26 


Susioined hypetUpemio: 

Average of 6 rabbit« after 10 weeks cholesterol feeding... 

“ “ 5 stilbeatrol-injccted chickens. 

Diabetic patient with sustained hyperlipemia. 

It It II (I <1 

“ in acidosis. 

Kepbrotic with sustained hyperlipemia. 

Essential xanthomatosis with sustained hjrperlipcmia.... 


980 

740 

720 

540 

820 

620 

890 


Alimentary hyperlipemia: 

RX.T., normal adult human, fasting. 

4 hours after SO grams of butter fat. 
S.M., normal adult human,fasting.... 

4 hours after 50 grams of butter fat. 
R.A.P., normal adult human, fasting. 

4 hours after 50 grams of butter fat. 
B.B J’., normal adult human, fasting. 

4 hours after SO grams of butter fat 
CX.P.,nonafiaI adult human, fasting* 
4 hours after 50 grama of butter fat. 
RJH., normal adult human, fasting... 

4 hours after 50 grams of butter fat. 
A.B .L., normal adult human, faating. 

4 hours after SO grams of butter fat. 
M.A.E., normal adult human, fasting. 
4 hours after 50 grams of butter fat.. 


28 

140 

40 

156 

31 
1S9 

24 

93 

91 

433 

29 

184 

32 
137 
44 

280 


* Repeated tests on this otherwise normal man have shown him to be 
unusually sensitive to the development of hyper^ and macrockyUmicrenemia 
following various fat-rich test meals. We have noted others who have simi¬ 
larly been exceptionally sensitive In this regard to fatty meals. 


Hierc is a fairly reliable degree of correlation between com¬ 
parative estimates of the physical state of the plasma lipids 
by the above three methods. That the lipid particles in the 
plasma following a fatty meal contain cholesterol has been 
readily demonstrated by analysis for cholesUroJ of the lipid 
layer that comes to the surface as a result of high-speed cen¬ 
trifugation (6), This is true even after a cholcstcrol-frce 
fatty meal, i.g. olive oil; the logical source of this cholesterol is 
the bile which is called forth in large quantities for the emul¬ 
sification of a fatty meal. It is not surprising that chylomicrons 
contain cholesterol as well as triglyceric'es and fatty acids; for, 
being lipids whkh are both insoluble in water and mutually 
soluble in each other, they may be expected to be found 
together in the same lipid particles, rather than carried each 
in separate micdles. 

In summary, it has been found that during the 3-5 hours 
Mowing a fatfy meal the physical state of the lipid particles 
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appearing in the plasma is qualitatively the same as in sus¬ 
tained hyperlipemia. This alteration in physical state consists 
of markedly greater numbers of lipid particles of considerably 
larger size than those found in nonnal fasting plasma or after 
fat-free meals. From these studies the theory is here put forth 
that the cumulative effect of many fatty meals over a life¬ 
time, by producing these transient showers of large lipid par¬ 
ticles in the plasma may be the underlying cause of the intimal 
lipid deposition in human atherosclerosis. This depiosition takes 
place primarily in the tissue spaces of the arterial inUtna be¬ 
tween the overlying endothelium and the underlying barrier of 
the fenestrated internal elastic membrane (7). The lipid par- 
tides must be assumed to l>e retained and deposited from the 
plasma-derived nutrient lymph stream which normally passes 
from the lumen through the intramural structures toward the 
adventitial venules and lymphatics (/). It may be theorized 
that the increased particle size of the lipids in sustained or ali¬ 
mentary hyixirlipcmin is the stimulus to the phagocytosis in 
the intima by macrophages and the formation of the typical 
‘foam cells.* The barrier function of the fenestrated or even re¬ 
duplicated internal elastic membrane may have an imjwrtant 
role in the mechanics of the y)roces5 of lipid-particle retention 
in the intimal tissue spaces (7, The neutral fats and fatty 
acids in the depositing lipid particles are more readily rcsorbed 
and removed (by the action of macrophages and tissue-fluid 
enzymes) than cholesterol and cholesterol esters, which remain 
as the diflicult-to-remove residue (rt), Christianson (J) has 
shown this experimentally by demonstrating that if a mixture 
containing 95 per cent fat and 5 per cent cholesterol is injected 
intrami!rally and dqjositcd in the arterial wall with a fine 
hypodermic needle, the. resultant lipid lesion soon consists pri¬ 
marily of cholesterol due to the much more rapid resorption 
and removal of the fats and fatty acids from Ihe deposit. 

Circumstantial evidence on the occurrence of atherosclerosia 
supports this chylomicron theory of etiology as alx>ve outlined: 
(a) Atherosclerosis is rare in peoples who eat very low or nearly 
fat>free diets, i.a, Chinese and Okinawans (A') ; (b) atheroseJero-- 
lie disease decreased notably in (iermany during the fat- 
shortage years immediately following World War I {Z)\ (c^ 
atherosclerosis is more common in obese, ovemouriahed per¬ 
sons than in the lean and undernourished; (d) it is often 
less severe and less common in chronic alcoholics (who oat 
less, especially less fat, for which they often have intolerance) 
than in nonalcohalics (<5); (e) intimal lipid deposition and 
atherosclerosis arc rare and minimal in wild animals (including 
the herbivorous anthropoid apes), which seldom, if ever, oat 
a meal containing the amount of fat found in the average hU' 
man diet (1^4). 

This theory, along with a thorough review of the literature 
and further investigations from this labonitor>\ will be pre¬ 
sented ill full in a forthcoming monograph (tf). 
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Penicillin Types Produced by 
P. Chrysogenum Q-176 

Walter A. Winsten and ARTrnrtt H, Spark* 

Larchfnont Research Lahoraiories^ 
Sclienley Disiillers Corporation, Larchmoni, New York 

The organism P. chrysogenum Q-176 (/) has been widely 
used ^or the commercial production of penicillin. It has been 
recognized that this mold can produce several types of penicil¬ 
lin, although the literature {4) is not clear on the number of 
different penicillins actually produced. 

It has now l>een found that Q-176, grown on the usual corn 
steep liquor-lact^sc medium apparently can produce at least 
8 penicillins. These include the common types (Z)t namely, 
G-penicillin (benxylpenicillin), F-penicillin (A*-pentcnylpeni- 
dllin), what is probably dihydro-F-peniciliin (n-amylpenicil- 
lin), K-penicillin (n-heptylpenicillin), and X-penicillin (p-hy- 
droxybenrylpenicilUn). In addition, three other penicillin types 
have been demonstrated to be produced in small amounts by 
this organism. 

In proving the presence of the indicated penicillins, a paper 
partition chromatographic method simitar to that described by 
Goodalt and Levi (J) has been used. These workers obtained 
evidence for the existence of penicillins other than F (1), 
G (II), X (III), and K (IV), but did not state the origin of 
such fyeniclllins. 

In determining the types of penicillin present in Q-176 
fermentation broth, the method of Goodall and Levi was 
modified. Thus, the chromatograms were developed at room 
temperature (about 24°C.), in a 2- to 4 hour period, using 
Whatman M 4 paper strips buffered at pH 5.0 with 25 per cent 
phosphate buffer, and amyl acetate as the developing solvent. 
The fermentation broth was adjusted to pH 5,0 before taking 
an 0 008-ml. drop for analysis. 

After developing the chromatograms, the strips were air 
dried and placed on FDA agar plates which had previously 
been seeded with Staph, aurem 209P. The plates were in¬ 
cubated at 37^^ C. for 18 hours. 

Tn looking for penicillins which may be present in trace 
»qu an titles in a fermentation broth, it was found necessary to 
^remove the paper strips fiom the agar plates aftei teimination 
«of the period of bacterial growth. Upon removing the strips, 
frequently notes the presence of zones of inhibition which 
were too small to extend beyond the covering paper strip; 
there is sufficient bacterial growth beneath the strip to de¬ 
lineate such zones clearly. 

In Figs, la, lb, and 2 are shown the results obtained using 
the paper chromatografihic method of analysis as applied to * 
5-da}[-old P. chrysogenum Q-176 fermentation broth, the 
photographs being taken alter removal of the paper strips 

> The Authors wish to thank E. C. WlUioma, director of research, lor his 
encouragement and suggestions in this work. Thanks are aUo extended 
to Harr:^ Bogle for the gift of pure penicillins X, F, and E. 
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from the agar plates. The organism Q-176 was grown in the 
usual corn steep liquor-lactose medium (4.5 per cent corn 
steep liquor by volume, 2 per cent lactose by weight) without 
addition of .specific penicillin precursors 





Figs . la and lb: Chromatographic analysis of undiluted S-diy-old P. 
ehrys9g9num Q 176 formenUtion broth. 

In Fig. la two small, separate zones of inhibition, designated 
S-1 and S-2, can be noted. These zones arc due to peniciHin 
types not hitherto reported as being produced by Q-i76. 
Proof that they are due to penicillia-*type antibiotics will 
appear below, 
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The third zone from the top has been shown to be due to 
' penicillin X. This was accomplished by adding known peni* 
dlHn X to a fermentation broth and then chiomatograt)htng. 
Only the third aone was enlarged by the added penicillin 
X (Fig. lb). In this case the chromatogram was not devel¬ 
oped sufheientty to show the complete separation of peni* 
cillins S-1 and S'2. 

The fourth zone from the top, designated as S-3, represents 
a third new penicillin type. 

The penicillin tjpes S-1, S-2, X, and S-3 are followed on 
the chromatogram by a multiple connected zone of inhibition, 
part of which may be seen in Fig. la. It has been found 
that this multiple zone consists of at least four parts, due to 
four penicillins: G, F, possibly dihydro-F, and K. 

In order to show the component parts of the connected 
zone, it is advisable to use a diluted fermenLalion broth; 
otherwise, there may be a marked overlapi>ing of zones which 
makes it difltcult to see the true nature of their multiplicity 



F*0. 2: Chromatographic aualytift of 5-(lay-old P. chrysogunum Q-176 
Icnnantailnn broth diluted to contain 75 units/ml. 


Fig. 2 shows the results of an experiment designed to identify 
the component penicillins responsible for the connected zone 
of inhibition. In oi)taining the results indicated in strip A, 
a sample of fermentation broth of Q-176 diluted to 75 units/ 
nil. was chromatographed. Four zones, indicated by either 
separate ellipses or bulbous swelling formed by overlapping 
elUpses, show the presence of at least four different penicillm 
types. 

These four zones weie identified, by adding In turn to the 
lame broth samples of pure, known penicillins, then chromato¬ 
graphing and observing which of the foui zones was accen¬ 
tuated by the addition. The modified chromatograms so 
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obtained revealed the identity of the penicillin types observed 
in the original chromatogram. 

In this way, the first zone in chromatogram A of Fig. 2 
was identified as being due to penicillin G (see modified strip 
B); the second zone was identified as being due to penicillin 
F (see modified strip C); the third zone was tentatively as¬ 
cribed to dihydro-F, but without confirmation, because no 
unequivocal sample of dihydro-F was available for comparison; 
and the fourth zone was identified as being due to penidUin 
K (see modified strip D). It is to be noted that, due to some 
artifact, the K zone in strip A is smaller relative to the other 
zones than is usually the case. Thus, the K zone in strip B 
is more typical of the size and shape of the K zone relative 
to the other zones. 

Strip £ in Fig. 2, representing the results of chromatographic 
analysis of a mix of known t^nidllins X, G, F, and K, demon¬ 
strates the well-defined separation of the X zone and the 
overlapping tendency of the G, F, and K zones. 

That all the zones observed in the i^iper chromatographic 
analysis of Q-176 broth are due to penicillin-type antibiotics 
is evidenced by the fact that these antibiotics are all destroyed 
by penicillinase. 

It would appear, therefore, that P, chrysogenim Q-176 
can produce no less than 8 penicillins when grown on the 
usual corn steep liquor-lactose medium. Four of these, S-1, 
S-2, X, and S-3, are produced in small quantities; in addition, 
four other well-known types, G, F, what is probably dihydro-F, 
and K, are also formed. The new penicillins S-1, S-2, and S-3 
have not as yet Ijeen characterized chemically. 

Addendum: Since submitting this paper, our attention 
has been called to a report (National Institute of Health 
release) piescnted by C. J. Salivar, V. V. Bogert, and E. V. 
Brown at the Conierence on Antilnotic Research held in 
Washington, D. C., January 31 and February 1, 1947, under 
the auspices of the Antibiotics Study Section of the National 
Institute of Health. These workcis have reported that Q-176 
may produce A*-pentcnylpcniciIlin as well as possibly one 
or two additional penicillins which may be related to peni¬ 
cillin K. The method of analysis used by Salivar, et al. wa» 
a column chromatographic method supplemented by the 
Craig countercurrent distribution method, using ether as the 
solvent. We have found that the order in which the different 
penic illins appear in our paper chromatograms does not change 
whether ether or am>I acclalc is used. Since the new penicil¬ 
lins we arc reporting, namely, S-1, S-2, and S-3, have solubility 
characteristics more closely allied to penicillin X, they are 
probably not identical with those reported by Salivar, ef o/., 
which are similar in solubility charactciistics to F and K, 
Using the paper chromatographic method of analysis, only 
two F types and one K type of penicillm were observed. This 
may be due to the inability of the paper chromatogram to 
differentiafe A*-pcntcny?pcniciIIin and the new E-types sug¬ 
gested by Salivar, ei oL It would seem, therefore, that accord¬ 
ing to our work and that of Salivar, el al,, Q'176 can produce 
as many as 11 penicillins. 
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Use of Trisodiuffi Phosphate in 
Microscopical Technic 

Haki-ky J . Van Cleave and Jean A.. Ross 
UniversUy of Illinois j Vrbana 

The ■writers (2) published a preliminar)' re|xirl on the use of 
trisodium phosphate as a reagent for reclaiming prescTve<^ 
zoological specimens which have become dry by the complete 
evaporation of the preserving liquid. Discovery of this method 
was incidental to a series of studies in ■which various detergents 
were used to facilitate penetration of fluids in the preparation 
of microscopic mounts of parasitic worms. A scries of memo ■ 
randa by Hance (/) called attention to the fact that wetting 
agents added to fixing reagents hasten the penetration of the 
killing fluids into the tissues. Dr. Hance also pointed out that a 
wetting agent increases the speed with wliich many staining re¬ 
actions are accomplished, while, added to albumin fixative, it 
makes the spreading of paraflin riblxjns much more certain. In, 
addition to these uses in microscopic technic, the present 
writers have found that the action of trisodium phosphate on 
preserved parasitic worms seems to increase noticeably the 
permeability of tissues to all the histological reagents. The 
effect upon the tissues seems to be much more profound than 
would be accounted for by the chemical merely reducing the 
surface tendon of the fluids. Entire histologically fixed organ¬ 
isms become much softened ■when treated with trisodium phos¬ 
phate, but there is no apparent damage to the tissues such as 
occurs when potassium hydromde is used. 

For many years in this lalwratory serious difliculties have 
been encountered in securing permanent whole mounts of 
AcanthocephaJa. Similar difficulties are often experienced in 
handling nematodes and other organisms intended for micro¬ 
scopic study. Very commonly, stained s|)ecimens, after careful 
dehydration and clearing, turn chalky white and become 
entirely opaque after l>emg introduced into balsam or clarite. 
To avoid this, it became routine procedure to prick the body 
wall of all specimens with a very fine needle before placing 
them in stain. By using a dissecting binocular, the perforaUuna 
may be made in places where relatively little damage to the 
body wall or underlying structures results. However, in many 
instances internal organs are injured, and in all cases the 
punctures mar the apfiearance of the finished mounts. 

It should l)e recalled that the entire body of all acantho- 
cephalans is completely invested by a thin, nonccllular cuti- 
cula. This plays an important role in the life processes of the 
worm and, even following death, continues to determine the 
passage of fluids through the body wall in both directions. 
Since there is not the sli^test v<istige of digestive organs at 
any developmental stage, the living worm must absorb all of 
its nutrients through its body surface. During life a very 
delicate balance Is maintained between the fluids within the 
worm and those in the surrounding medium. As long as normal 
conditions arc maintained, the body is flat and flaccid; when 
the living worm is removed to normal salt solution or water 
for microscopic examination, this balance becomes disturbed’. 
Fluids pass through the wall, causing the body to become 
tm^ly distended and circular in cross section. Many zoolo¬ 
gists have failed to realize that this turgid state is due to a 
physiological reiq>onse to abnormal surroundings and hence 
have clashed Acanthoccphala as ^'round'* worms. Since the 
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phimped eontfition is almost universally di^'nctlve of all 
pres^ved iq>eclmen«, it should be maintained through 
diation and dearing after the specimens have been stained aiw 
prepared for microscopic mounts. 

Alcoholic specimens are passed down the grades of alcoh^ 
to water and are then plai^ in a solution of approximately 
.25 per cent of trisodium phosphate in distilled water. Freshly 
preserved specimens become soft, pliable, and translucent 
almost immediately, while specimens that have become hard, 
brittle, and unyielding after long preservation may require 
several hours or even days in a wanning oven before they 
attain the proper degree of softness and pliability. It is well 
ISikcep treated material under observation, since the use of too 
strong Solutions of trisodium phosphate or weaker solutions 
over too long a time may render spedmens too soft and Jelly- 
like for easy handling. When the desired degree of softness ai\d 
translucency has been reached, they should be removed to 
distilled water to check the action. 

Sf)edmens thus treated, washed in distilled water, and sub¬ 
jected to hematoxylin or borax carmine stain become much 
more brilliantly stabed than untreated spedmens. Further¬ 
more, the treated spedmens may be dehydrated, cleared, and 
mounted m clarite or domar without developbg opadty 
except b rare instances. This treatment is far superior to the 
puncturing menUoned previously. 

%>edmens of Acanthocephala which have been completely 
dried for many years have been reclaimed by the foregomg 
process. In some instances, practically all details of internal 
structure became available in the stabed mounts; b others, 
only structures like probosds books and body spbes. With 
preserved spedmens which are shriveled and hardened the 
strength of the solution is bereased. Worix» which are fairly 
turgid in preserving fluid usually become soft and flaedd b 
trisodium phosphate. X«ater, when returned to water or alcohol 
grades, the turgidity reappears. One distbet advantage of the 
softenbg effect is the ease with which spedmens may be 
straightened prior to dehydration. While so^ened, each speci¬ 
men may be folded back and forth on a microscopic slide along 
strips of cardboard or toothpicks and may be sli^tly oomr 
preyed end held in place by covering with another slide. 
Several wrappbgs of thread provide the pressure and bold 
the slides together so that the stained spedmeo may be carried 
in Coplm or Harvard Jars through the grades of akohol. In 
absolute alcebol the specimen becomes firm enough that It 
may be removed from between the dides and yet retab its 
series of folds, ready for clearing and mountbg under a cover 
glass. Such a preparation may be *'read" under the nucro- 
scope in much the same way that series of sections a» bter^ 
preted, without the confusion of parts usually encountered 
when long worms are broken into lengths suitable for mount¬ 
ing. Large worms btended for partial dissection to show b- 
temal organs are much more readily handled after treatment 
with trisodium (bosphate. 

No other detergent tried b this laboratory has given results 
superior to those obtabed with commercial gride of trisodium 
phosphate, which has the distinct advantage of low cost and 
general availability. 

Ritfimacei 

1. Hahci, A. F. iTsif m$ikdd$. SNS. (BCkam,)} 

Uh, iMf 1* 1939, as; fm. Fs. Aeai. Sd,, 1940/19, Ite-ltt* 
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Triie Department of Astronomy of the University of Chicago 

Robert M. Hutchins, Chancellor 


M y association with astronomy 

ia an association with Otto Struve. I have 
never studied the subject and never attempted 
to understand it. I believed in Mr. Struve. I believed 
in his judgment of men, in his standards of scholarship, 
and in his aims for his Department. I was sure that 
he knew the difference between a first-rate man and a 
aecorui-rale man and that he would not tell me a man was 
hrst-ratc if he were second-rate. I was sure that he 
knew the difference between a big dejMirtment and a 
great de|>artment and that he wanted a great one. He 
did not want a great department so that he could brag 
about it; he wanted it so that the members of the De¬ 
partment and the University could make the greatest 
tK)ssible contribution to the advancement of knowledge. 
I knew that when Mr. Struve made a financial recommen¬ 
dation, he was being as economical with the University’s 
funds as I would be, and often more so. 

All I ever did for Mr. Struve was to encourage him. 
He had the ideas and the plans. He had the intelligence 
and character that commanded my respect, even when 
I didn’t know what he was talking about. The diffi¬ 
culties he encountered were many. It was necessary 
for him not only to reconstruct a department in the 
midst of the Great Depression but also to operate it at 
a distance from the University. For long periods he 
liad to give up his research to see to the most harassing 
kind of housekeeping problems in Wisconsin and Texas. 
All I did was to tell him the truth—that he was doing 
a great job. 

Under Mr. Struve’s leadership the Department of 
Astronomy set new standards of research as well as new 
standards for the quality of the staff in the Division of 
the Physical Sciences at the University of Chicago. 
The record of the DeiJartment has been an inspiration 
to the whole University. 

When the Depression arrived, we could all see that 
research was going to be hard hit and that research in 


fields not immediately practical was going to suffer more 
than any other kind. Research in fields which required 
vast expenditures for new capital equipment was going 
to be almost impossible unless universities could pool 
their resources. Mr. Struve was not alone in his interest 
in cooperation among universities. I was also in¬ 
terested in cooperation in astronomy because (1) I 
foresaw^ that we would lose him unless we could find him 
a place to look at the stars where he would have some 
chance of seeing them, and (2) I could not imagine where 
wc would get the money to build an observatory under 
clearer skies. 

By the time the McDonald bcjquest to the University 
of Texas was finally settled, Mr. Struve had built up a 
good Department of Astronomy. The University of 
Texas had none at all. At the suggestion of Mr. Struve 
and Dean Henry Gordon Gale 1 telephoned President 
Benedict at Austin and obtained his immediate consent 
to consider a proposal involving the combination of 
Texas’ Observatory and Chicago’s Department. Mr. 
Struve did the rest. I'he peaceful and prosperous rela¬ 
tionship which Texas and Chicago liave enjoyed for many 
years is a testimony to the possibilities of university 
cooperation—at least when Mr. StruvT is the connecting 
link. 

Mr. Struve has brought other universities into his 
orbit by making observing lime available to them in 
Texas, and the end is yet. The possibilities of co¬ 
operation with institutions w^hich are without the funds 
required for a modem observatory are far from exhausted. 

Under the leadership of Otto Struve the Department 
of Astronomy of the University of (..'hicago has made 
important contributions to the art and science of as¬ 
tronomy. It has given new impetus to research in its 
field; it has proposed standards for the emulation of 
scientific workers in cvvry field; and it lias demonstrated 
that universities can work togetlu'C. This is indeed 
a great record. 


To celebrate the 50th anniversary of the founding of the Yerkes Observatory and)the Amer¬ 
ican Astronomical Society, a special session of the Society is being held at Williams Bay, 
Wisconsin, sice of the Observatory, on September 6. On this occasion the editorial office of 
Science pleasure in presenting a series of articles by those who have been intimately 
associated with the achievements of this great Observatory. 
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Some Reminiscences of the Yepces Ohscrvatory^ l89Sr-l904 


T he period of so years which has 

elapsed since the dedication of the Yerkes 
Obsen'atory has been one of transformation 
in much of the held of astronomy. It opened at a time 
when visual observations with telescopes were still 
a major factor in observatory activities, photographic 
methods were in their infancy, the spectrum was studied 
empirically, and cosmogony was almost a completely 
sealed book. The period ends with visual observations 
greatly reduced in amount, although still holding an 
important place, with photographic methods applied 
almost universally and enormously improved and ex¬ 
tended, with the spectrum analyzed and used as an 
extraordinarily powerful tool to seek out physical proc¬ 
esses in the sun and stars, and with a clear and logical 
picture of a physical universe beyond the imagination 
of the astronomer of 50 years ago. 

The Yerkes Observatory has taken a notable part in 
these great developments. It was fortunate in having 
as its founder and first director a man of remarkable 
insight and initiative, with a dear understanding of the 
major problems of astronomy and an almost intuitive 
perception of the fields of investigation which would 
yield the greatest returns. Although primarily a solar 
physicist, George Hale always emphasized the place 
of the sun among the stars and the necessity for apply¬ 
ing to the stars the knowledge derived from their nearest 
representative. So, we find durmg his years of director¬ 
ship not only marked advances in die methods and 
instruments used for the study of the sun, but also 
dcv-elopments in stellar research which have proved 
rcmar^bly fruitful in later years. He was one of the 
first to recognize the possibilities of the reflecting tele¬ 
scope, then a much neglected instrument in the United 
States, for both direct photography and spectroscopy, 
and secured from his father the gift to the Observatory 
of the 60-inch mirror which was later used in the first 
large reflecting telescope on Mount Wilson. Hale also 
made a great advance In the application of powerful 
spectrographs to the photography of both solar and 
stellar spectra. Realizing that spectrographs attached 
to moving telescopes must necessarily be limited in size 
and length, he develo^d the coelostat and concave 
mirror into a standard type of telescope for solar observa¬ 
tions, and planned the use of the coud6 focus of large^ 
reflecting telescopes for corresponding investigations of 
stellar spectra. 

In other fields Hale's contribution was equally impor¬ 
tant. He appreciated at once the advantages of photog- 
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raphy with a long-focus telescope for measurements of 
stellar parallaxes and brought Schlesinger to the Ob¬ 
servatory to use the methods he had developed in this 
fundamental but difficult branch of positional astron¬ 
omy He encouraged Ritchey to undertake photography 
riitough yellow color filters at the 40-inch telescope, a 
project which resulted in some of the finest photographs 
of the moon, star clusters, and brighter nebulae ever 
obtained. The 24-inch reflecting telescope was also 
built at this time, and in Ritchey’s hands began, in 
friendly rivalry wnth the Crossley reflector of the Lick 
Observatory, to penetrate into the domain of the more 
distant nebulae. The fundamental work in stellar 
radial velocities, under the immediate direction of 
Edwin Frost, was supported strongly by Hale, and 
benefited greatly from his advice and optical and instru¬ 
mental skill and knowledge. He also established a 
department of stellar photometry, ii^ which Parkhurst 
carried on a long series of measurements of magnitudes 
of variable stars, and invited E. F. Nichols to attempt the 
radiometric investigation which resulted in the first 
successful measurement of the heat radiated by a star. 
Finally, Hale, who was a physicist at heart, carried out 
in the laboratory, either by himself or with collabora¬ 
tors, several spectroscopic investigations designed to 
imitate or help to explain phenomena observed in the 
sun and stars. The maintenance of such an intimate 
relationship between telescope and laboratory instru¬ 
ments operated under controlled conditions was a cardi¬ 
nal principle in Hale's scientific career. 

It is clear from this brief summary that Hale had solved 
in a most efficient way the difficult problem of utilizing 
a large, existing telescope to the best advantage. In 
later years he was able to reverse the ^tuation to a 
considerable extent, building instruments to fit the prob¬ 
lems in mind, and his experience at the Yerkes Observa¬ 
tory then proved of the utmost value. We can readily 
understand, then, why Hale's colleague, Frost, could^ 
have given to the 40-in^ refractor the title of ”the busiest 
great telescope in the world." Used for solar observa¬ 
tions during the day and for a wide variety of stdlar 
investigations by the 46-inch telescope could well 
have carried above the entrance to its dme the sign 
on the doom of numerous Chicago saloons of those un- 
regeneratc days; "We have thrown away our keys. 
Open all the time.^ 

My relationship to the Yethes Observatory began in 
18$KB when, on the advice of Frost, who had been my 
teacher in oatfonomy at Dartmouth CoBefe, 1 undertook 




graduate study at the Untversity of Chicago and spent 
some months at the Observatory in acquiring practical 
observing experience on the sun under Hale and in 
stellar spectroscopy under Frost. Soon afterward I went 
to Germany for study at the University of Munich, 
but after about a year the offer by Hale of a position as 
assistant at the Observatory led to my return in the early 
summer of 1901.1 remained until May 1904, when Hale 
organized the first expedition to Mount Wilson. 

The Yerkes Observatory was dedicated in October 
1897, so that, when I first knew it as a student the fol¬ 
lowing year, recollections of the occasion were fresh in 
the minds of everyone. These have been supplemented 
by an interesting book of records and clippings coUected 
by Frederick Scares, who was present as a delegate from 
the University of California. This book, through his 
Khidness, is now in the library of the Mount W'ilson 
Observatory. 

The dedicatory exercises occupied five days, the first 
ihree of which were devoted to meetings, addresses, and 
demonstrations of instruments and apparatus, primarily 
for the benefit of the visiting astronomers and other 
scientists. On the fourth day special trains left Chicago 
for W illiams Bay, bearing Mr. Yerkes, President Harper, 
and the Trustees of the University, together with many 
city officials and other prominent citizens. The formal 
presentation of the Observatory and its acceptance were 
made on this day. The trains returned to Chicago late 
in the afternoon in time for an evening dinner tendered 
the visiting scientists by Mr. Yerkes, at which President 
Harper served as toastmaster. On the fifth and last 
day the buildings and laboratories of the University 
were inspected, the exercises closing willi a reception to 
Mr. and Mrs. Yerkes and Uic delegates in attendance. 

No one can look back upon this dedication without 
realizing how strong and genuine was the interest of the 
citizens of Chicago in this great gift to science. Some 
800 persons attended the final exerdses at Williams 
Bay, and all the Chicago newspapers carried long and 
detailed accounts of the day-by-day proceedings. They 
had good reason to feel that the new observatory was 
peculiarly their own. It was given by a Chicago mkn to 
^ Chicago institution, and the man who was responsible 
wr its establishment and was its first director was bom 
and lived in Chicago. Naturally, the ncAvspapers wxre 
not inclined to conceal these facts, nor did they fail to 
issue headlines which sound remarkably familiar even 
now. “Great Eye to Open,” “Great Lens Focused,” 
and “Feast of Wise Men” were some of the expressions 
which may well serve again at the dedication of the 
200-inch telescope. Although the prindpal feature of 
the 40-inch telescope was correctly named on this occa¬ 
sion, astronomers know, to their sorrow, that it takes 
■ more than half a century to convince the average re¬ 
porter of the difference between a lens and a mirror. 

The chief interest in such an event consists in the 
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men who were present, and numbered among them were 
nearly all tho^ whose names were so familiar in as¬ 
tronomy at the beginning of the century: Hale, the man 
of 29, who had seen the first of his great dreams come 
true; Simon Newcomb, the rather grim dean of American 
astronomers; Keeler, whose brilliant career was so soon 
to close; Pickering of Harvard, with his diversified 
astronomical interests; two of America’s distinguished 
physicists, Michelson and Henry Crew; Runge, the 
German spectroscopist; and the group of famous visual 
observers which included Barnard, Burnham, Comstock, 
Doolittle, and Ormond Stone. With such a variety from 
which to choose, the reporter, with his eternal desire for 
“human interest,” had a field day, for the element of 
picturesqueness was by no means lacking. In particular 
he preyed upon Burnham, the great double-star observer, 
to whom Newcomb, in the course of his lecture, had 
paid a special tribute for his remarkable discoveries with 
small telescopes. Under the headline, “Burnham Is in 
Focus,” the reporter pictured the unconventional 
Burnham on the stage at Newcomb’s lecture as “a little 
man who wore neither gown nor cap, but dropped into 
his place, slid down to about the middle of his back, and 
folded his arms.... His face was thin and his laair seemed 
bent on going where the wind listeth (jjc).” At New¬ 
comb’s reference to him the reporter said that “the little 
man seemed to slide down another inch in his chair and 
pull his arms into a tighter fold.” As 1 came to know 
Burnham shortly afterward, the description seemed to 
me a fairly accurate one, with the possible exception of 
the last statement. At that stage in the lecture there 
is a strong probability that Burnham was asleep. 

It was an interesting and highly individualistic staff 
that was gathered together at the Observatory in these 
early years. The vivid personality of Hale, wi+h his 
eagerness and enthusiasm and a mind constantly search¬ 
ing for new methods and devices, was balanced by the 
more deliberate Frost, whose conservative judgment 
was the heritage from a long line of New England an¬ 
cestors. Together they formed a most efficient com¬ 
bination, with Hale usually the originator of a plan and 
Frost the counselor and critic. This difference in outlook 
almost invariably assured a well-considered decision 
which had been judged from many points of view. 

Barnard and Burnham were great figures in the field 
of visual astronomy, to which the science has been in¬ 
debted for many of its most spectacular discoveries. 
Each was a master of that difficult instrument, the filar 
micrometer, but their temperaments were very different. 
Although a most active observer, Burnham was philo¬ 
sophical in his outlook: if a night was stormy or the seeing 
was impossibly bad, Burnham took the matter calmly; 
there was always a good book to read, or someone to 
talk to, or even a game of whist to play if sufficient 
players were available, Barnard, on the other hand, 
felt a sense of injury and would be in the depths of despair 
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if the night was bad, or, conversely, would be on the top 
of the world after a clear night with good seeing. Bar- 
nard^s absorption in his work was almost incredible. On a 
stormy night he would often go out into the rain every 
few nainutes to oJjserve the direction of the wind and the 
amount of rainfall in the hope of being able to predict a 
clearing. On clear nights he would be in the dome long 
before dark, observing some bright star or planet or glanc¬ 
ing imt>atiently into the field of the telescope until his 
object became visible. He had many of the simple and 
lovable characteristics of a child, and it was a deep pleas¬ 
ure to me in later years to renew at Mount Wilson the 
warm friendship begun at the Yerkes Observatory. 

The two other members of the staff with whom I was 
chiefly associated at this time w^ere Ellcrman and Ritchey. 
Ellerman liad been an assistant to Hale for several years 
at the Kenwood Observatory and was a remarkably skill¬ 
ful and resourceful observer. His long experience with 
instruments made him invaluable in the adjustment and 
testing of the experimental ap[>aratus which preceded the 
construction of more jjermanent equipment such as the 
Rumford spectrohcliograph. He was an excellent photog¬ 
rapher, highly competent with machine tools, and always 
ready to help visiting scientists who came to the Observ¬ 
atory for special investigations, or inexperienced students 
or assistants like myself, who were tiying to gain some 
knowledge of observ^ational astronomy. Ellerman had 
many outside interests such as music, tennis, golf, and 
swimming, and his attempts to stalk a wild goose with a 
rifle over the ice in the middle of Lake Geneva w ere a reg¬ 
ular feature of the winter season. 

Ritchey was a perfectionist in his methods of work and 
had a tendency to surround his optical figuring and his 
observing with a somewhat unnecessary atmosphere of 
secrecy and even awe. Nevertheless, his results were in 
general proportional to the care which he took. Several of 
his suporb mirrors, together with the photographs which 
he made with the Yerkes Observatory instruments and 
in later years at Mount Wilson, bear witness to his skill 
atid form a contribution of great and piermanent value. 

Without entering urH>n any detailed description of the 
work of the Observatory during these early years it may 
be of interest to comment briefly ujKjn some of the more 
important investigations then in progress. Hale’s primary 
interest was naturally in the spectrohcliograph, which he 
had invented only a few years previously. His chief object 
was to exfdore the possibilities of thi.s instrument in solar 
research, and with this in view he designed, after con¬ 
siderable experimentation, the Rumford Sf>ectroheUo- 
graph. As used on the 40-inch telescope, it proved remark¬ 
ably efficient, enabling him not only to study th& 
distribution of gases of various elements in the solar 
atmosphere through the use of their corresponding spec¬ 
tral lines, but also, in the case of calcium, to explore the 
distribution in depth by using different portions of the 
same line. The need of greater dispersion to exploit fully 
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«aacting observations of this kind led Hale to plan the 
codostat type of fixed telescope with which spectroscopic 
instruments of any desired focal length could be used. 
There can be little doubt that the excellent photographs 
made with the Rumford spectrohcliograph showed some 
traces of the vortical structure around sunspots, the full 
recognition of which at Mount Wilson led Hale to his 
remarkable discovery of the magnetic field of spots. 

Solar spectroscopy, although necessarily limitod by the 
length of the spectroscopes which could be attached to 
the^rge refractor, was also carried on successfully. The 
fine solar seeing often found at the Observatory, espe¬ 
cially during the autumn months, led to the detection 
of the green carbon fluting in emission at the edge of the ^ 
8UD, and many other bright chromospheric lines were 
observed and listed. The lack of sufficiently i>owcrful 
spectrographs, and the ab.sencc during these years of large 
•sunspots because of the phase of the siK)t cycle, were 
responsible for the limit on the number of observations in 
this rich field of study. 

In stellar spectroscopy chief emphasis was laid upon 
measurements of radial velocity, altliough the im|>ortant 
investigation of Sccchi's fourth type stars by Hale, 
Ellerman, and Parkhurst dealt largely udth the physical 
aspects of their spectra. Considerable attention was de¬ 
voted to the spectrum of Nova Persei, the brilliant nova 
of February 1901. It is interesting to realize that the large 
telescopes of the world arc still obtaining important data 
on this nova iiearly 50 years after its outburst. Frost 
wisely selected for intensive obsen^ation of radial velocity 
the relatively neglected class of B-type, or helium, stars. 
The lines in the sjjectra of these stars are usually diffuse, 
and several photographs were needed to provide a reason¬ 
ably accurate value of the velocity. As a result, the 
number of stars observed increased but slowly. A discus¬ 
sion of the radial velocities of 20 such stars, published by 
Frost and Adams in 1903, showed dearly, however, that 
the average motion of these stars is exceptionally small, 
a conclusion which has proved important in later dis¬ 
cussions of stellar motions. Numerous spectroscopic bi¬ 
naries were discovered in the course of these observations. 

The microraetric observations of Barnard during these 
years ranged over a wide field, from measurements of the 
diameters of the major and some of the minor planets 
the enormous labor involved in the triangulation of many 
stars in globular star dusters. I’he extraordinary accuracy 
of these visual measurements has always been a source of 
wonder to astronomers, and be was well named “Barnard 
of the wonderful eyes.” His determinations, for example, 
of the parallax of 61 Cygni and of the positions of Eros 
compare favorably with the best photographic results. 
My most interesting experience with Barnard's observing 
occurred on one fine summer night when I looked in at 
the dome of the 40-indi telescope and found him measure 
ing the positbn of the fifth satelUte of Jupiter, which he 
had discovered at the Lick Observatory some years 



earlier. Thk is a difficidt object because of the glare of the 
great planet^ and many astronomers have never even seen 
it, but Barnard was measuring it steadily as it moved out¬ 
ward toward elongation and then turned back again. 
Time was valuable, and 1 voluntecre<i to record his meas¬ 
ures so that he would not have to remove his eye from the 
eyepiece more often than necessary. The figures slowly 
increased, became stationary, and then began to decrease. 
The following day Barnard allowed me a curve on which 
the measured values fell almost as closely as if they had 
formed a part of the curve itself. Tlie fact that Barnard, 
at the height of his observing |>owers, time and again ob¬ 
served the planet Mars under the best of conditions with 
telescopes of various apertures, and aiuld never detect 
the vcr>'^ fine markings described by Lowell and a few 
others, would seem to provide the most conclusive evi¬ 
dence iK'aring on this vexed question. 

Burnham was also an extraordinarily able visual ol)- 
server but did not have Barnard*s catholic interest in 
almost every object in the sky. ffe lived exclusive!}' for 
double stars, and there is a tradition that one day he 
mentioned casually to Barnard ha\’ing seen a comet in the 
field of one of his double stars on the preceding night, but 
he had not measured its position. 'J'he comet was a new 
one, and Barnard’s horror can well be imagined. Burnham 
was an inveterate cigar smoker, anrl on the morning fol¬ 
lowing a night’s work a fairly accurate analysis of his ob¬ 
serving schedule could he made from the intricate trail of 
tobacco ashes on the floor of the dome. On one occasion 
his smoking habits resulted in a fire in his office which 
partially burned the couch on which he was taking a nap. 
Burnham was a delightful compaiuon, and on stormy 
nights two or three of our younger group would often 
gather in his office to listen to his stories or to play a 
game of whist, of which he was very fond. Mrs, F'rost oc¬ 
casionally visited us to form a fourth player at the table. 

Burnham’s observing nights were always at week ends, 
since he served as a district court ref)orter in Chicago 
during the other days of the week. An unfailing sign of his 
coming, for which we used to watch eagerly, was the 
arriv’al at the Observatory of a case of Burgundy. 
Whether his taste for wine was acquired during his years 
in California, whether it was due to the fact that the 
water of Chicago at that time often had to be boiled, or 
whether it formed part of his general Bohemian instincts 
we never knew. 

The pioneering work of Schleainger in developing meth¬ 
ods and placing on a firm foundation photographic deter¬ 
minations of stellar parallax, visual photometric 
observations of variable stars by Parkhurst, and various 
laboratory investigations, mainly spectroscopic in char¬ 
acter, completed most of an active and productive pro¬ 
gram during these yeaiB, The radiometric measurements 
by IMichols of the heat radiation from Arcturus, Vega, 
and two of the planets, made in the summer of ISIOO, 
attracted attention from scientists. It is interesting 


to note that these first results obtained in a difficult field 
show the marked difference in the amount of heat radi¬ 
ated by Arcturus and by Vega, two stars of nearly the 
same apparent magnitude. An amusing incident occurred 
during these observations. Charles Si. John, then, I be¬ 
lieve, on his first visit to the Observatory, was assisting 
Nichols in the adjustment and calibration of the radiom¬ 
eter, using for the purpose a candle flame in a field west of 
the instrument and about a quarter of a mile distant. 
Suddenly the vane of the radiometer rotated violently, 
and the spot of light used for measurement leaped com¬ 
pletely off the recording scale. St. John had brought his 
beamuig face into the i>ath of light and had obtained a 
physical measure of his unfailing good nature. 

The younger group at the Observatory during the last 
years of my stay inclu(ied Philip Fox; Herbert Reese, 
later professor of physics at the University of Missouri; 
and Street, v'ho assisted Ritchey in the optical shop. We 
were all of nearly the same age and lived at Mrs. Sawyer’s 
house on the main road leading to Williams Bay. Miss 
Ware tcKjk her meals with us and had a most beneficial 
and civilizing influence uf>on a lively group, of which Fox 
w'as naturally the ringleader. R. James Wallace, known, 
of course, as “Hoot,” and his family lived next door and 
was a dose and always entertaining friend. Under such 
amditions and with the ho.spitality of the Frost, Barrett, 
Schlcsinger, and Wallace houses available, we had the 
best of times together even in the comparative isolation 
of a’ small community in a Wisconsin winter. 

As might be expectwl, the members of our group were 
usually engaged in tiying to get the best of one another, 
and Fox was a master at the game. So Reese and I felt a 
grim satisfaction one Saturday evening in the fall of the 
year when Fox and Street, who had been absent all day, 
arrived at the house, limping, somewhat battered about 
the face, and extraordinarily uncommunicative. Some 
time before, we had been discussing the subject of football 
games between teams of rival high schools in southern 
Wisconsin, and Fox and Street, the athletes of our group, 
had announced that it would be most amusing and enter¬ 
taining to join one of these teams and show its opponents 
how the game should be played, lliis was quite possible, 
since eligibility rules were unknown or remarkably elastic, 
to say the least. Reese and I had pretty mudi forgotten 
this conversation, but it seems that Fox and Street had 
selected this day and offered their services to a higji sdiool 
about 30 miles from Williams Bay, They were accepted 
without difficulty, but unfortunately the opposing team 
bad gone them one better and negotiated with several 
husky mill hands in a neighboring steel factory. It took a 
long time to pry out of Fox the score of the game. 

On another occasion Street was again a victim and Fox 
and 1 were the perpetrators, taking shameful advantage 
of Street’s lack of knowiedge of the constellations. One 
very cold winternight when Fox and I were at the Obser¬ 
vatory k tel^;ram arrived, announcing the discovery of 

199 



»n 8th magnitude nova. We visited the dome, where we 
found Frost, I believe, considering the possibility of ob¬ 
serving the star with the smallest spectrograph available. 
After some time we went home, awakened Street, and 
gave him the news, carefully omitting any reference to the 
starts brightness. Street was greatly excited and asked 
where it was, whereupon we pointed to the brilliant 
Procyon, riding high in the winter sky. *‘Gee,” shouted 
Street, hurried on his clothes, and started for the Obser¬ 
vatory along the path through the snow. Fox and I went 
to bed after safely locking our doors. 

The lake and golf were naturally the chief centers of 
our outside interests at the Observatory. Once Fox and I 
made a trial swim on the day after the ice went out, but 
this exi)erience was not repeated. Several of us tried to 
swim across the lake, but Fox was the only one to succeed, 
the coldness of the water discouraging those of lesser 
strength and endurance. The good ship Argo^ a small sail¬ 
ing boat, was for some time the proud possession of Fox 
and Street, but not being expert sailors and having had 
to swim ashore a few times after capsizing in uncertain 
winds, they gradually lost interest in their venture and 
left to others the search for the Golden Fleece. The beauty 
of Lake Geneva in all its different aspects is one of my 
choicest memories of the years at the Observatory. 

The golf course in its original form consisted of 6 holes 
laid out in the fields north and west of the great dome. 
There were no formal bunkers or traps, since the char¬ 
acter of the course offered plenty of natural difficulties 
and hazards, consisting, as it did, of roughly mown hay 
fields witli occasional bushes and thickets. The group with 
which 1 usually played includedjHale, Frost, and Eller- 


mkn, and t remember our games together mainly because 
they brought out so clearly the individual characteristics 
of the players: Hale, with his eagerness and zest, making 
many fine strokes but occasionally '^pressing'* through 
overenthusiasm; Frost, deliberate and calm, stamping on^ 
the ground before a drive until he had settled his long 
frame into the most comfortable position; and Ellerman, 
who was normally our best player, studying his strokes 
with great care and usually executing them equally well. 
It was Ellerman who painted his golf balls red in order 
to play over the hard snow in winter, and who once 
amused himself by making a drive approximately half a 
mile Tong over the glare ice of Lake Geneva. 

In assembling these scattered reminiscences of the early 
>^rs of the Yerkes Observatory I have tried to give a 
picture, however slight and inadequate, of the individuals 
who made up the small group which started the Observ¬ 
atory upon its scientific career. The years were difficult 
ones financially, and auxiliary equipment was scanty and 
hard to obtain. Seen from the present point of view', a few 
of the problems investigated do not appear of the first 
importance; for physics, if not in the dark ages, was 
at least static, wnth the renaissance yet to come, and the 
means for interpreting the results of observation were 
still hidden from view. Nevertheless, the group of those 
years was an active one and had a leaddr of great vision 
and insight who prepared for what the future might bring; 
the able and highly trained staff of the present day, with 
greater instrumental resources and all the recent develop¬ 
ments of modern science at its command, has shown 
brilliantly how great a structure may be erected upon the 
foundations laid half a century ago. 
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Studies of the Stellar System 


G. P. Kuiper and W. W. Morgan 


T hroughout the first so years of 

the Yerkes Obaervatory investigations on galactic 
structure have been carried out on a substantial 
scale. Some of the principal efforts are described below. 
The knowledge of our stellar system at the beginning 
of the century was only rudimentary. It was assumed 
from star counts to the 10th magnitude that the galaxy 
was a flat, disk-like system with the sun roughly at the 
center. But the overwhelming majority of the stars are 
fainter than the 10th magnitude. In fact, if all stars 
brighter than the lOlh magnitude w^cre eliminated, the 
Milky Way would not appreciably change its apparent 
shape and brightness; only the bright stars doUed on the 
luminous background would be missing. 

One might suppose that, if star counts were made to 
the t8th instead of to the 10th magnitude, in fields prop* 
crly distributed over the sky, the true picture of the 
galaxy would emerge. This apjjroach was advocated by 
Kapteyn in IW in his Plan of Selected Areas, and the 
observations accumulated since then at several collabo* 
rating observatories have indeed led to a far more precise 
and complete outline of the galaxy. But j)rogress in the 
inteqiretation of these star counts w'as seriously ham¬ 
pered by the lack of knowledge of so-called interstellar 
absorption. In fact, the first results based on counts to 
the 18th magnitude, made on the assumption that inter¬ 
stellar absorption was not important, have proved to be 
seriously wrong. 

The Milky Way studies of Baniard and Ross at the 
Yerkes Observatory arc complementary to the studies 
of the smoothed-out galaxy of the Selected Areas school. 
Barnard, in his beautiful Atlas of selected re^io7is of the 
Milky Way, published by the Carnegie Institution of 
Washington in 1927, has shown the Milky Way to consist 
of a highly complex array of star clouds and dark mark¬ 
ings. His efforts were a continuation of his earlier w'ork 
at the Lick Observatory between the years 1892 and 1895 
(Lick Publication 11, 1913) and ow'e their success to the 
gift by Miss Catherine Bruce, in 1897, which enabled 
Barnard to acquire a 10-inch “portrait lens,’* as he 
preferred to call it, figured by the great optician, Bra- 
shear. Ever since its completion in 1904, the Bruce 
telescope has aided the Yerkes astronomers in their 
galactic studies. 

The tradition of high -quality Milky Way photography 
set by Barnard vv*as continued by F. E, Ross. Ross had 
introduced into astronomy a new^ tool, the “Ross lens,” 
aa F/7 system with superb field qualities, With a 5-inch 
lens of 3S-inch focus he obtained a set of extraordinarily 
fine negatives wl^ich have been reproduced in the Ross- 
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Calvert of the northern Milky Way, published by the 
University of Chicago Press in 1934. 

Both atlases arc based on plates obtained by their 
authors largely at other observatories, notably Mount 
Wilson, and are fine examples of the value of interinstitu- 
tional cooperation. 

Barnard's work with the Bruce telescope included one 
other program that has been a rich source of astronomical 
results. He covered a large part of the northern skies with 
first-epoch plates for subsequent proper-motion surveys 
with the aid of the blink microscope. I'he remarkable 
star, BD -h4®3561, which carries Barnard’s name, still 
holds the record in the amount of its proper motion 
(10?3 per year). Barnard's star, discovered in 1916, 
must have been a great stimulation for the completion of 
this program. 

The proper-motion program w^as taken up by Ross 
after Barnard’s death (1923). With great care he dupli¬ 
cated the Barnard fields and embarked upon the arduous 
task of examining the millions of faint stars on the plates 
for proper motion. 1'he search was completed in about 8 
years, during which well over 1,000 stars with large 
proper motion were announced. Among these Ross stars 
are some of the most interesting and faintest of the 
sun’s neighbors in space. They have been a fruitful 
program for jwrallax determinations and statistical 
studies of the stellar population of the galaxy. 

On a much smaller scale proper-motion searches have 
been carried out also on fields photographed with the 
24-inch reflector. The first-epoch fields were taken for the 
study of variable stars, mostly by Parkhurst, and more 
recently for comets and asteroids, primarily by Van 
Biesbroeck. In 1916 Hubble repeated some of the former 
fields, as did Luyten and Ebbighausen more recently; 
while Van Biesbroeck quite recently duplicated many of 
his comet and asteroid fields. In all, an appreciable nutn- 
ber of stars witli large proper motion were found; the 
precision of the results was considerably higher than 
those obtained with the Bruce telescope. 

The large collection of proper-motion plates in exist¬ 
ence at the Yerkes Observatory has been the incentive 
for the compilation by Kuiper of a manuscript catalogue 
of all stars with proper motion larger than 0T3. Photo¬ 
graphic observing charts were made by Kuiper and Miss 
Calvert for some 3,000 stars, all of which were observed 
for spectral type at the Yerkes and McDonald Observa¬ 
tories. Over 9,000 spectra were obtained W’hich are used 
for the determination of spectral fmrallax and which, 
together with magnitude determinations, form an ade¬ 
quate foundation for the determination of the distribu- 

201 




tion of stEFB in the spectral tyi^-magnitude or Hertz* 
sprung-Rtisseli (diagram. If the distribution in this 
diagram is put on a numerical basis, it expresses better 
than any other diagram or table our information on the 
stellar population in space. 

A final source of studies in proper motion, which has 
hardly been exploited so far, is found in the many excel¬ 
lent photographs of clusters taken with the 40-inch 
telescope. Both Ritchey and Barnard left many excellent 
negatives of globular and galactic clusters which are now 
invaluable because of the large scale of the 40-inch 
telescope and because of their age (many of them over 
40 years). Some negatives have been recently dupli¬ 
cated and measured by Ebbighausen, but tlie greater 
part of this source of information is as yet untouched. 

The importance of the proper-motion and subsequent 
parallax programs is not limited to the statistical data 
summarized in the Hertzsprung-Russell diagram. These 
programs are also basic for our information of stellar 
masses and absolute magnitudes (or luminosities). 
Together with data derived from eclipsing variables 
which can be observed spectroscopically, the parallax 
program, as applied tc> visual binaries, provides the basic 
data for the study of the mass-Iuminosity-radius rela¬ 
tions. As such, they are fundamental for the present 
theories of stellar constitution and of energy generation. 
One important aspect of this work is the determination 
of mass ratios in visual binaries, which has been a subject 
of continuous study at the Yerkes Observatory for at 
least 30 years. 

Mention should be made in tliis connection of a field of 
intensive activity throughout the Observatory’s history 
—the observation and cataloguing of double stars. In the 
first two decades Barnard and Burnham contributed 
large numbers of observations to this field, and Burnham 
laid a foundation for all modem work on double stars by 
issuing his two-part General catalogue of double stars 
within 121^ of the North Pole (Carnegie Institution of 
Washington, 1906). Later, this was supplemented by his 
Measures of proper-molion stars (Carnegie Institution, 
1913). From 1916 to the present date, Van Biesbroeck 
has continued the tradition and has accumulated a great 
number of measures on many jjairs of interest. Still more 
recently, Kuiper has paid special attention to pairs of 
importance for the mass-luminosity relation and has 
found a number of new objects in this class. The 40-inch 
telescope is equipped with an excellent micrometer, and 
the instrument as a whole is j:K!rhaps the best telescope of 
its kind for general double-star work. 


Coiatributory to the study of the near-by stare have 
be^ important lists of radkd velocities by Popper and 
Mfinch and of magnitudes by Seyfert. 

Another kind of work now in progress with the 40-inch 
telescope is a program of spectroscopic absolute magni¬ 
tudes and distances of the brighter stars, being Carried 
on by Morgan and Bidebian. Among the most inter¬ 
esting types of stars for which information on the dis¬ 
tances is being obtained are the luminous blue super¬ 
giants; these—even when apparently bright—are located 
at Very great distances and thus allow us to obtain infor¬ 
mation concerning the absorption of light in space. 
Developments in methods in the course of the past few 
years now make it possible for us to determine the true 
brightness and distance of almost any kind of star now 
met with; the exceptional objects which cannot be dealt 
with directly forhi a vanishingly small percentage of 
the total number of stars which can be observed spec¬ 
troscopically. Additional examples of these relatively 
rare, peculiar objects are being discovered in the course 
of the general sjjcctroscopic program, and several re¬ 
markable and puzzling 'Stars have been discovered re¬ 
cently by Bidelman. This research program therefore 
has a double result: the true luminosities and distances 
of the ‘‘normal” stars are being determined, and i>cculiar 
objects requiring investigation of an a.strophysica] nature 
arc being discovered. 

An entirely different field of galactic research, though 
connected with the pioneer w^ork of Barnard, is that on 
the galactic nebulae. These studies liave been important 
both for the distribution of nebulous material in the 
galaxy and for the scattering properties of such material. 
The research was carried out by Struve, Henyey, and 
Greenstein, after some remarkable early work by Hubble. 
In the course of this work Struve developed a novel 
instrument, the nebular spectrograph, which was first 
mounted on the 40-inch telescope and later transported 
to the McDoimld Observatory. With it, extensive regions 
were found in the galaxy showing H* in emission. An¬ 
other notable contribution was the discovery by Elvey of 
the "galactic light,” a dim reflection by interstellar 
material of stellar light falling on it. It was found as a 
residual brightness of the Milky Way After subtraction of 
all light attributable to stars. 

A field of great promise lies in the application of the 
modem RCA photomultiplier tubes to astronomy. The 
Yerkes Observatory is participating in this development 
through the work of Hiltncr, who has been observing 
eclipsing binaries of special interest. 
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Astrometry 


G. Van Biesbroeck 


T he contribotions of the yerkes 

Observatoiy to astrometry were influenced dur¬ 
ing the first years by the two outstanding vis¬ 
ual observers who joined the original staff. The first, 
S. W. Bumham, was at that time the recognized leader 
in J:he field of double stars. He discovered a great number 
of interesting [)airs, the components being either very 
close or very unequal in brightness, and he used the 
40-inch telescope to its full power to follow the orbital 
motion of the more difl&cult pairs. His monumental 
General catalogue of double stars^ published by the Car¬ 
negie Institution in 1906, remained for many years an 
indispensable tool for all workers in that field. Since his 
retirement in 1915, the work on double stars has been 
continued by G, Van Biesbroeck, G. P. Kuiper, and, 
lately, D. Harris. This work has been the basis of most 
orbital computations done on visual binary stars in the 
last score of years. A large amount of micrometric work 
on double stars has also been done with the 82-inch Mc¬ 
Donald reflector by Van Biesbroeck and Kuiper. 

The second early observer, E. E. Barnard, had a much 
wider field of interest than Bumham. His enthusiasm as 
an observer established at the Yerkes Observatory the 
tradition of all-night work and of the utilization of every 
minute of available clear sky. He devoted the major part 
of his time at the telescope to the measurement of the 
relative position of stars in dusters in the hope of es¬ 
tablishing internal motions in such systems. This was 
started at a time when it was not realized that photo¬ 
graphic processes were infinitely superior to visual 
micrometric triangulation for that type of work and when 
no information was available concerning the great 
distances of dusters and the extremely slow motions to be 
expected in them. In Barnard's hands the micrometer 
was used nK>re profitably in man^ other lines: he 
measured the diameters of planets, asteroids, and 
satellites; he follow^ed the rdativc positions of Saturn’s 
satellites and contributed many measures of the positions 
of comets as well as nebulae. He never failed to record 
the elongation of Jupiter’s fifth satellite, the small body 
discovered by him in 1892 at the Lick Observatory. 

The possibility of using the 40-inch telescope as a 
photographic instead of a visual instrument was not 
foreseen when it was first put in operation. At about the 
turn of the centurj^ Ritchey showed that by working in 
yellow light, for which the telescope was achromatized, 
excellent pimtographic im^cs were given. For the best 
results this required the combination of isochromatic 
plates and a yellow filter as well as the double-slide 
guiding pkteholder. The large scale given by the 62-foot 


fecal length of the big lens procured a means of measuring 
positions with a precision never before attained, and at 
once the problem of stellar distances was inaugurated. On 
a grant from the then new^ly-ostablishcd Carnegie Institu¬ 
tion, F. Schlcsingcr spent the years 1903-1905 at Wil¬ 
liams Bay, developing the method and investigating 
exactingly the precautions to be used in this most 
delicate operation. He obtained parallaxes for 27 stars, 
and the result w'as so successful that it marked the 
opening of a new era in astronomy. Up to tliat time only 
a handful of stellar distances had been obtained, none of 
which was too reliable. The gain in precision and speed 
with the new method made it possible to reach many 
stars and much greater distances. After Schlesingcr lef*^. 
the work was continued successively by Slocum and 
Mitchell, Lee, Joy, Van Biesbroeck, Mrs. Pettit, Moffit. 
Hctzjcr, Titus, and, after an interruption by the World 
War, Strand and Hall. Several other observatories joined 
in the campaign of measuring stellar distances after 
Sdiiesinger standardized the method of procedure. 
During the first third of this century several thousand 
stellar distances became thus available. Indirect methods 
calibrated by the photographic determinations allowed 
thousands of stars to be investigated for distance. 
Thereby the basis was laid for our knowledge of stellar 
luminosities and masses, for our modem concept of the 
size of the visible universe, and for far-reaching conse¬ 
quences in all branches of astrophysics. At present, stellar 
parallaxes are no longer determined wholesale with the 
40-inch lens; the work is concentrated on a special group 
of stars, mostly faint, which have been shown V>y indirect 
methods to be at a measurable distance. The photo¬ 
graphic process at the 40-inch refractor has been used in 
several other astrometric investigations: in the deter¬ 
mination of mass ratios of binary stars (Van Biesbroeck, 
Huffer, Strand, Hall), in proper-motion work in the 
Kapteyn areas centered at +45® declination (Lee), and 
for the precise measurement of wide double stars by 
Hertzsprung’s method (Strand). 

The 24-inch reflector, which had been used mairdy for 
photometric observations by Parkhurst and for studies 
on nebulae by Ritchey and Hubble up to 1922, has since 
proved increasingly useful for photographic astrometric 
work on faint objects: comets, asteroids, satellites, and 
proper-motion stars. With its aperture ratio of 1:4 it h a 
fast instrument photographically. It records in 5 minutes 
the fainteftt objects that can be seen in the 40-inch re¬ 
fractor. Many positions of asteroids fainter than arc 
generally observed have been obtained with the 24-inch 
reflector by Van Biesbroeck, Struve, Chang, and, more 
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Hkiirb, By repeating the earlier exposures with 
WA in Uie changes in star positions after an 

J^fibrval of more than a quarter of a century can be found 
the “blinking** process. Van Biesbroeck has detected 
xhany faint proper*motion stars in this way. The same 
observer has published long series of comet positions 
obtained photographically with the 24-inch reflector; 
in order to improve the orbits of these objects it is es¬ 
sential that they be followed over as long an arc as possi- 


comets have oftw been continued for 
months with the 24-mch reflector alter most observers 
abandoned them because they were too faint. Sudi 
extended series are especially valuable in distinguishing 
between parabolic or slightly hyperbolic orbits and the 
elliptic ones which indicate periodicity. 

The brightnesses of comets and their puzzling fluctu¬ 
ations also constitute studies from these photographic 
documents. 


Stellar Spectroscopy ^ 

Otto Struve 


O N THE WALL OF THE DIRECTOR’S 
office hangs an autographed portrait of Sir 
William Huggins. Once the personal property 
of U. E. Hale, it was presented by him to the Yerkes 
Observatory at the time of his dejjarture for Mount 
Wilson in 1904. Huggins was probably the most famous 
of the early pioneers in astrophysics. In 1856 he had 
built a private observatory in the garden of bis London 
residence at Tulse Hill, and had engaged in the study 
of the spectra of the stars by means of a small visual 
spectroscope attached to a moderately large refracting 
telescope. Three years later, Kirchhoff had succeeded 
in reversing two strong, dark absorption lines of the 
spectrum of the sun by placing a flame colored by sodium 
vapor in front of the slit, so that the lines appeared as 
two yellow emissions on top of the usual background 
of the continuous spectrum. The intensity of the back¬ 
ground spectrum of the sun was reduced by a filter in 
this experiment. When Kirchhoff removed the filter, 
allowing full sunlight to fall upon the slit, the two lines 
were again seen as black absorption features "with an 
extraordinary degree of clearness.”. His announcement 
of the solution of the mystery of the Fraunhofer ab¬ 
sorption lines followed shortly thereafter, and it was 
this announcement which inspired Huggins to write: 

Here at Ual presented itself the very order of work for which 
in an indefinite way I was looking.... A feeling as of inspira¬ 
tion seized me: 1 felt as if I had it now in my power to lift a 
veil that had never before been lifted; as if a key had been put 
Into my hands which would unlock a door which had been 
regarded as forever closed to man [from Maepherson’s Makers 
of astroHiWiy, Oxford Univ. Press, 1933, p. 167]. 

During the past 50 years three directors of the Yerkes 
Observatory have conducted their work under the watch¬ 
ful eyes of Sir William, and I believe that all three have 
often looked up to his portrait for guidance. My 
predecessors, Hale and Frost, had known Huggins per¬ 
sonally, and his influence is easily discerned in their 


publications. My owm work, though not so intimately 
connected with that of Huggins, unquestionably resem¬ 
bles his in character. Huggins was filled with the 
spirit of exploration. \Vlicn he opened the dome of 
his observatory and took his seat at the eyepiece of his 
spectroscope, he entered on a perilous journey to distant 
worlds where only iigenuity in reading and under¬ 
standing the records of his instruments C(^uld save him 
from wrong conclusions, and where great perseverance 
was needed to try again and again to solve those riddles 
of the universe which would not easily give up their 
secrets. The major part of the Yerkes Observatory*s 
contributions to stellar spectroscopy has been obtained 
in a similar spirit of exploration. Our procedure has 
usually been to examine with the utmost care all stellar 
spectrograms at our disposal and to try to detect those 
features which were not already explained by existing 
theories. Less often our search would be guided by 
previous theoretical considerations. Having found and 
described a hitherto unexplained phenomenon, we would 
next look for related data and then, if possible, measure 
some recognizable characteristic feature of the new phe¬ 
nomenon as a function of the related characteristic. 
Our purpose would always be to find a physical explana¬ 
tion. More often than not, the true explanation would 
escape us time and agab, so that the work would have 
to be laid aside until an advance b a different field would 
make it tempting to try agab. 

We have always recognized the importance of long 
routine programs b astronomy, such as the construc¬ 
tion of great catalogues of star positions, of magnitudes 
or of radial velocities; we have taken some part b pro¬ 
grams of this kind, but wc must now recognize that our 
conUibutions to such large-scale program work have been 
relatively sli^t. In stelkr spectroscopy we are the suc¬ 
cessors of Huggins, not of Secchi with his famous cata¬ 
logue of stellar spectra or of Vogel with his great and 
systematb work on stdlar radial velocities. 
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IVto Buie prepared the plans for the Yerkes Observa¬ 
tory, included in the spedhcations a stellar spectro¬ 
graph for the 40-inch telescope. He was primarily 
interested in the physical study of the sun, but he un¬ 
doubtedly wanted to supplement his solar investigations 
with the study of stars of similar characteristics. The 
outcome of this plan was an important memoir, The 
qJ stars of SecchVs Jourih type, which was pub¬ 
lished by him, in collaboration with F. Ellcrman and 
J. A. Parkhurst, in 1904, as Part 5 of Volume II of the 
Publications of the Yerkes Observatory. 

Few astronomers nowadays are acquainted with the 
classification of stellar sj>ectra by Angelo Secchi, who 
recognised four main classes. Those having strong 
hydrogen lines were assigned to class I (now designated 
O, B, and A), Spectra with weak hydrogen and strong 
lines of elements like Fc I and Fe II, Ca I and Ca II, 
etc., were assigned to class li (now designated as F, 
G, and K). The red stars formed classes III (now ilesig- 
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naled as M) and IV (now de.signated as N), Hale had 
been much attracted by the early work of Huggins, Vogel, 
and others, which had seemed to indicate that Secebi’s 
aeries of spectral classes represented an evolutionary 
sequence. The sun belongs to class II. Through the 
gradual loss of heat it would be expected to become 
redder. Will it uJtimately become a star of class III 
or of class IV? It was not clear at that time whether 
classes III and IV reimsented successive stages of de* 

vanm. s. imt 


velopment or two paralkl branches. AU stars of chus 
IV are fainter than magnitude 5, and little was ktu>1vii 
concemmg their spectra. Hale and his collaborators 
decided to make use of the great light-gathering power 
of the 40-inch telescope to obtain spectra of reasonably 
good definition. 'Fhe results of the observations, all 
of wliich were carried out between January 1898 and 
November 1902, were exceptionally valuable, and the 
illustrations which Hale included in his publication 
rank even now among the finest ever secured. For 
example, the authors succeeded in photographing the 
violet region of the spectrum in the neighborhood of 
Ca II 3933 in the star 19 Piscium—a feat which even 
today can be duplicated only with very few of the world's 
largest telescopes. The conclusion was that classes 
III and IV are parallel sequences, both leading back to 
stars like the sun. This conclusion has since been con¬ 
firmed by many independent investigations. 

The old Brashear spectrograph, with which Hale’s 
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work on the red stars had been carried out, was in many 
respects unsatisfactory. Its prism supports were not 
sufficiently rigid, so that small changes in the flexure 
of the instrument would take place during the long ex¬ 
posures required for the fainter stars. There was no 
temperature control, and the dispersion of the prisms 
could change appreciably during a single exposure. 
Attempts to use this instrument for the determination 
of stellar radial velocities were unsuccessful. For ex- 
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staivdard velocity star « Leonis, 
> on IT occadcn^ts between February 11 

2S, 1900, gave velocities ranging from -10 
# 4^13 km./sec. l^is at first led to the belief that 
« Sieonis varied in radial velocity, but it was afterward 
shown that the star has an apparently constant radial 
velocity of about H-S km./sec. Hale pointed out that 
on many occasions the spectrograph gave excellent re- 
sidts, but it was not dependal>lc and could not compete 
with instruments used at other observatories. 

The greatest advance in perfecting the spectrographic 
equipment for radial-velocity wprk had been made a 
few years earlier by W. W. Campbell at the Lick Observa¬ 
tory. His famous Mills spectrograph was capable of 
producing spectra with an average dispersion of the order 
of 10 A./mtn. Stars with sharp and strong lines whose 
laboratory wave lengths were accurately known could 
be measured with a precision of the order of =fc0.1 
km,/sec. This was an enormous gain over the earlier 
work of Vogel and Scheiner at Potsdam. It has only 
recently been surpassed by measurements at the Mount 
Wilson Observatory on photographs taken with the large, 
stationary spectrograph at the coud4 focus of the 100- 
inch telescope. 

In 1893 Hale obtained a grant from Miss Catherine 
Bruce, of New York, which enabled him to appoint 
E. B. Frost, of Dartmouth College, as professor of astro¬ 
physics at the Yerkes 01>servatoiy and to furnish suffi¬ 
cient funds for the construction of a new spectrograph 
for accurate radial-velocity work. The instrument made 
use of three large prisms of Jena flintglass, figured ]>y 
Bmshear in Pittsburgh. The cohiraator, having an 
aperture of 51 mm. and a focal length of 1 m., was 
specially designed by Prof. Hastings to be used in connec¬ 
tion with a correcting lens, placed in the cone of rays 
from the 40-inch objective, in front of the slit, whose 
purpose it was to convert the visually corrected telescope 
into one with a color curve having a flat portion in the 
violet region of the spectrum. Two cameras were pro¬ 
vided having focal lengths of 449 and 607 mm., re¬ 
spectively. The mechanical supports were built of 
strongly reinforced steel, and, following the example of 
the Lick Observatory, the spectrograph was attached 
to the telescope near the center of gravity of the former— 
a procedure which greatly reduced the danger of flexure. 

The Bruce spectrograph was placed in operation late 
in 1901. It has remained in constant use for 46 years, 
but the optical parts have been changed from time to 
time, and provisions were added to use it with cither 
one or two prisms. The linear dispersion on the plate 
is 10 A./mm. at X 4,500 when used with three prisms and 
with the longer camera. Tests by Frost and Adams 
indicated that the precision of their radial-velocity meas¬ 
urements was quite similar to that obtained by Campbell 
at the Lick Observatory. 

Frost's first work with the Bruce spectrograph dealt 
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of the helium stars. Because nuuty 
of this doss ore located in the 
COnstfiHation Orion, they were designated fey Frost as 
stare of the Orion type. Perhaps the fact that Hide was 
concentrating upon stars at the end of the evolutionary 
sequence, as conceived by Huggins and Vogel, induced 
Frost to give his attention to those objects which ^'scem 
unquestionably to occupy a position very early in the 
scale of evolution." In the half century which has 
elapsed since tlien, our ideas of stellar evolution have 
undergone many changes. We no longer think of the 
helium ^rs as forming the beginning of tbe cyde and 
the red stars as forming the end. But in many respects 
these two groups are still recognized as extreme opposites 
in temperature and in other physical characteristics. 

Together with W. S. Adams, Frost published a paper 
under the title '’'Radial Velocities of Twenty Stars 
Having Spectra of the Orion Type." Although the 
number of stars was not suffident to make a solution 
for the motion of the sun in interstellar space, "the dis¬ 
tribution of positive and negative velocities shows dearly 
the direction of the motion of the sun in space." The 
average motion of a helium star was found to be sur¬ 
prisingly small—only 7.0 km./sec. It was already 
known from the work of Campbell and others that the 
average velocity of the cooler stars is considerably larger. 
Thus, Frost and Ad^s brought out the significant fact 
that the average motions of the stars are not the same 
for all spectral types. This result has been of funda¬ 
mental importance in all later investigations concerning 
the dynamics of the stellar system, 

A very puzzling result was stated by the authors in 
the following short sentence: "... if the sign be re¬ 
garded, the mean becomes -f4.6 km./sec.^’ In other 
words, after the component of the solar motion had 
been subtracted from the measured radial velocities, the 
mean velodty was not zero, or close to zero, but was of 
the same order of magnitude as the mean velocity taken 
without regard to sign, The authors had thus, for the 
first time, recorded the famous K-eflect in the motions 
of the helium stars, which, literally interpreted, means 
that the system of these stars, as a whole, c^nds with 
a velodty of 4.6 kra./sec. 

In 1910 Frost, in collaboration with J. C. Kiipteyn 
returned to the question of the mean motion of the helium 
stars. After having discussed the solar motion from 
the large amount of material collected by Frost, the 
authors remark; 

... meanwhile our numbers bring out a somewhat uaex* 
pected fact, namely, Biat the velodty of the oun relative to the 
•tars near the apex is found to be very diflerent from that rela¬ 
tive to the stars near the antapex. To show this moere dmfyt 
a separate solution was made for the stars for which X < 90*^ 
andfor whichX > 90" (X is the angular distance of a star from 
the apex, that is, from the point in the sky towards whldh the 



tyiitm ia ttoving). Wa thus £nd: 

Keat apex v 1B.38 sb 1.40 kmVaec- from 32 stars 

NTear ajatapmc v ^ 2S38 db 1.36 km./sec. from 29 stars 

Simpk maan v ■» 23.38 .from 61 stars 

The <^ereiu:e Is very connderable and cannot well be nttn> 
buted to accidental error alone. / 

It would seem that in the direction in which wt are 
moving we are approaching the stars less rapidly than 
we axe receding from the stars located in the opposite 
direction. This would not be possible if the stars w'ere, 
on the average, stationary. They must have a sys¬ 
tematic motion, and this can best be described as a 
general expansion in all directions. The nature of this 
expansion has been the subject of many later investi¬ 
gations. Frost, himself, spent much time and effort 
in proving that it could not be due to errors in the as¬ 
sumed stellar wave lengths, which were then known with 
insufficient acairacy. Later workers attributed it to 
a spurious effect caused by a cluster of helium stars in 
the Scorpius-Centaurus region, which all move in the 
same direction. Still others have thought of a gravi¬ 
tational red-shift, a phenomenon which may well be 
present in the most massive stars of very high temjM*ra- 
ture whose radii are not particularly large. The prob¬ 
lem which was opened by Frost and Kapteyn is still 
unsolved. 

In the course of Frost's radial-velocity work on the 
stars of early spvectral type, many new binaries were 
discovered. These objects show variable radial velo¬ 
cities, and sometimes their lines are double—corres¬ 
ponding to the op])osite motions of the components in 
a close double-star system. The pages of the Astro- 
physical Journal were virtually swamped with announce¬ 
ments of new binaries. Their number grew so rapidly 
that Frost was, at times, concerned over the question 
whether enough stars of constant velocity would be 
left to provide sufficient material for the statistical study 
of the motions of the helium and hydrogen stars. He 
and his associates, therefore, began the laborious task of 
determining the orbits of some of these binaries. Only 
in this manner could the average systemic velocity of 
a close double star be determined. 

On May 14, 1902, Frost made a discovery of great 
importance. On that particular night he obtained two 
spectrograms of the bright helium star, Cephel. He 
had observed it on many previous occasions and had 
found the velocity to vary as b a spectroscopic binary. 
But all efforts to find a period within the usual range of 
a few days to a few weeks had failed. He states in his 
first announcement concerning jS Cephei: 

We had assumed from the first plates that the period would 
be kthet long/but a uuipidon to the contrary led me to take 
two plates cm the sight of May 14, and during the bterval of 
five and Che half hours the y^scity changed 14 km., or nearly 
haBof the hdufie range m far ohse^ed. 


Such rapid variations in velocity were a aensatiou in 
1902, and Frost diligently continued liis observations. 
Four years later He announced that the period is 4^34^1 1% 
and that the velocity curve is nearly symmetrical, with 
a range of 34 km./sec. He tried to determine a set of 
orbital elements, in the conventional manner, and 
found that the radius of the projected orbit would be 
unbelievably small—only 45,000 km. Later bvestiga- 
tions at the Yerkes Observatory, bduding one completed 
in 1947 by Miss Nancy Roman, show that 0 Cephei 
is not a real binary, but a star of other and, b rniany 
respects, unique physical properties. We still know 
little concennng the cause of the variations in radial 
velocity; perhaps they are produced by some kind of 
pulsations, as in the Cepheid variables. Another 
bteresting representative of this class of stars, 0 Canis 
Majoris, has been investigatcf.1 by Swings and the writer 
and more recently by Miss A. Underhill. It shows re¬ 
markable, and as yet unexplained, periodic variations 
in the profiles of the absorption lines (first discovered 
at the Lick Observatory). 

llie last years of Frost's administration were douded 
by his blindness. He lost the sight of one eye, through the 
loosening of the retina, while workmg with the 40-inch 
telescope. A rapidly growing cataract in the other eye b 
1921 ended his scienlific work. He retained the director¬ 
ship until 1932, but he was no longer able to take an 
active part m the research work of the Observatory. 

The original equipment of the Observatory was un¬ 
questionably the best that could be obtained at that time. 
But severe financial restrictions throu^out most of 
Hale’s and all of Frost's administrations made it im¬ 
possible to maintain the equipment on the high level 
that was required to meet the competition of other in- 
stitutbns. The Yerkes Observatory gradually fell 
behbd, and the work slowly assumed a more routine 
character. It was at this stage that, through the 
initiative of President R. M. Hutchins, a new era of 
development and expansion was started. In 1932 
Frost retired, and the writer was appobted to succeed 
him as the director. At the same time a contract was 
signed, bbding the University of Texas and the Uni¬ 
versity of Chicago for 30 years in the joint operation 
of a new observatory, to be built in the Davis Moun- 
tabs of western Texas from the W. J. McDonald bequest 
to the University of Texas. The new observatory, 
equipped with an excellent 82-bch reflector and with 
up^to-datc spectrographic equipment, was completed 
b 1939. Since then, most of the results b stellar 
troBcopy have come from material secured with the 
McDonald telescope. But it is not possible to dis¬ 
tinguish between Yerkes and McDonald contributionB. 
Hiey axe dosely interwoven and should be regarded as 
the work of a sbgle group of scientists. 

Throui^ the perseverance of many careful observers 
at the BQkbch tdesoope there had been gradually accu» 
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nulatjed, by about 1925, a fine collection of mpproximately 
10,000 photographs of the spectra of nearly 1,000 different 
stars. Frost had intended to use this m'lterial for the de* 
termination of the motions of the stars in the line of sight. 
The spectra of the stars were flanked on both sides by 
the spectra of a laboratory source, such as that of the 
electric spark between iron or titanium terminals. The 
photographs could then be placed in a measuring ma¬ 
chine, and the astronomer could determine the slight 
*'Doppler shifts" of the lines of the star as measured 
with reference to the lines of the comparison source. 
This work was carried out in two stages: in 1926 we 
published the results for 360 stars of the helium type 
(now designated as class B); in 1929, the velocities of 
500 hydrogen-type stars (now designated as class A). 

More important was the opportunity which the col¬ 
lection of spectrum photographs offered for the study 
r>f the intensities and profiles of the lines. Most people 
have only a hazy idea of the appearance of the absorp¬ 
tion lines in a stellar spectrum. Since the spectrum is 
produced by illuminating a narrow metal slit with the 
light of the star, we expect to find a continuous band of 
colored light, crossed by sharp, black lines whose pro¬ 
files arc faithful images of the slit and whose locations 
on the continuous spectrum correspond to those shades 
of color which are absorbed by the atoms in the at¬ 
mosphere of the star. Such a spectrum is actually ob¬ 
served when we examine the light of the sun with a 
prism or diffraction grating. But not all stars have 
such spectra. Many have broad and hazy features in 
the place of the sharp Fraunhofer lines of the sun, and 
frequently they are not at all black, even near their 
centers, but are visible only as very slight depressions 
of intensity in the continuous spectrum. 

In the course of my work on the measurement of the 
Doppler shifts of these hazy features, I was seriously 
bothered by the question of whether wc could really 
trust the settings which I was making upon the geomet¬ 
rical centers of the broad lines. The results were plausi¬ 
ble, but I would have been better satisfied if I could 
show that the cause of broadening acted symmetrically 
toward the red and toward the violet sides of the spec¬ 
trum. Little was then known about the broadening of 
spectral lines in the laboratory, and next to nothing about 
their broadening in the stars. 

The first task was to examine ail cases of broadened 
absorption lines in order to determine, if possible, 
whether they originated from one cause or from several. 
It was at once clear that very strong lines—those which 
presumably were produced by largo concentrations of 
atoms—arc always broad. Such are, for example, the 
famous calcium lines of the sun, E and But there 
are many stars in which all lines, both faint and strong, 
appear broad. In other stars precisely the same lines 
are sharp and narrow. This phenomenon was highly 
intriguing. We tried at first to determine Aether the 
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stars with broad lines differed systematioally in their 
other diaracteristics from those with sharp lines, but in 
nearly all respects the two groups were identical. We sus¬ 
pected a tendency of the broad-lined stars of the hydrogen 
t3T>c (class A) to be intrinsically less luminous than those 
with narrow lines, but before our discussion was com¬ 
pleted, the same result was announced by Adams and 
Joy in their paper on the absolute-magnitude difference 
between stars with nebulous and stars with sharp lines. 
But the phenomenon did not suggest a physical cause 
of the line broadening, and it has since been shown to 
be cauild, at least in part, by a systematic difference in 
the classification of the spectra. 

The solution to our problem came from an examination 
of close spectroscopic double stars. Those with very 
short periods (of the order of one day) always had broad 
lines, while those of longer periods usually had much 
narrower lines. The short-period systems undoubtedly 
consisted of two stars almost in contact. Tidal forces 
would compel them to rotate as one solid body: the pe¬ 
riods of rotation and revolution would be the same. 
Hence, the broadening should be due to rapid axial rota¬ 
tion. This result was later confirmed in many different 
ways, and, by analogy, wc concluded that single stars 
also occasionally rotate with enormousj speeds. Th<r 
highest velocity at the equator is of the order of 30() 
km./scc.; that of the sun, only 2 km./sec. 

The discovery of stellar rotation opened the way to 
other studies. On the one side, it led to studies of the 
distribution of rotational velocities and their bearing 
upon the old problems of the origin of double stars and 
planetary systems. On the other, it raised the question: 
Are there other spectroscopic phenomena which arc 
correlated with that of axial rotation? One interesting 
correlation was found at once: the widths of the hydrogen 
emission lines observed in a small fraction of the helium 
and hydrogen stars arc correlated with the rotational 
velocities determined from the absorption lines. The 
conclusion was simple: these stars are surrounded by 
nebulous envelopes of luminous hydrogen which revolve 
around them. When the axis is perpendicular to the 
line of sight, the emission lines and absorption lines arc 
broad; when it is in the line of sight, both types of lines 
are narrow. However, the absorption lines can be 
narrow not only because the axis is in the line of sight 
but also because the star has actually a slow rotation. 
Such stars have no emission lines. The existence of 
the radiating nebula depends upon rapid rotation, it 
being somehow produced as a result of this—most prob¬ 
ably through some kind of equatorial escape of gases 
from the rapidly rotating star. Sometimes, when wc 
observe a rapidly rotating star whose axis is very nearly 
perpendicular to the line of sight, a thin, but radially 
extended, gaseous ring is formed which produces a series 
of very narrow and sharp absorption Lines. 

Gradually we eliminated those spectroscopic phenom- 
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ena which are caused by stellar rotation* After this 
was done, it appeared that there were many stars of 
class B in which some helium lines were broad and hazy, 
while others were sharp and narrow. The lines were 
all relatively weak; hence, the broadening was not that 
produced by large concentrations of atoms. An exami¬ 
nation of laboratory data on the Stark effect showed 
that all those lines whose Stark splitting in an electric 
field is pronounced are broad in the helium stars. This 
type of broadening is well known to physicists and is 
ascribed by them to the perturbing action which neigh¬ 
boring charged particles—electrons or ions—produce 
upon the radiating atoms of helium. Such an effect 
should be large when the pressure is large, because then 
the perturbing particles are close to the radiating atoms. 
Upon this theoretical prediction we built a method for 
determining the pressure in stellar atmospheres. From 
these we could easily find the luminosities and could de¬ 
cide from the appearance of the helium lines whether a 
star is a supergiant or one of more moderate luminosity. 

There was an interesting consequence of this work 
on the Stark effect. In the laboratory the presence of 
electric fields facilitates the appearance of helium lines 
w'hich are normally forbidden by the selection rules. 
These lines were actually found in several dwarf stars 
such as y Pegasi and r Scorpii. But another prediction 
of the Stark effect could not be verified: electrical fields 
arc known in the laboratory to shift some helium lines 
toward the red side and others toward the violet side 
of the spectrum. The broadening should thus be one¬ 
sided; the lines should be unsymmetrical and their 
measured jxisitions should give slightly erroneous wave 
lengths. We noticed early in our investigations that 
the broadened helium lines were essentially symmetrical, 
so that any excess of broadening on one side over that 
on the other could only be an effect of the second order. 
Many years ago I suggested that this peculiar discrep¬ 
ancy between observation and the statistical theory of 
Stark broadening is caused by the collisions of particles 
and radiating helium atoms. The theory of coUisional 
broadening has in the meantime been developed by 
physicists. But the exact application to stellar at- 
mospheres was lacking until Chandrasekhar made an 
important theoretical advance which enabled Mrs. M. 
Kiess-Krogdahl to explain not only the symmetrical 
appearance of the lines but also their observed profiles 
and equivalent widths. 

Our next concern was that of the strange, broad but 
often very deep lines in supergiants and a few' peculiar 
stars such as 48 Librae. Rotationally broadened lines 
have shallow central depressions; lines broadened by 
large concentrations of atoms (radiation-damping), by 
Stark effect, or by collisions, all have characteristic 
wings. The lines in supergiants have bell-shaped pro- 
files> with relatively steep edges. Thermal motions 
cannot explain them, because the lines are much too 
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broad for the temperatures known to exist in the revenK 
ing layers. Our study was complicated by the fact 
that the resolving power of astronomical spectrographs 
is not sufficient to bring out this type of broadenmg ex¬ 
cept in very few bright stars. After several years of 
unsuccessful efforts, Elvey and I finally found the 
explanation: the atmospheres of many supergiant stars 
are not quiescent, but show strong, turbulent currents, 
up and down, so that the observed line-profiles have 
approximately the shape of a Gauss curve, the motions 
being distributed more or less in a random manner. 
There have been numerous investigations of this phenom¬ 
enon since our announcement of it in 1934. One of the 
most significant was by J. L. Greenstein, who showed 
that there exist in the observed profiles appreciable 
departures from the simple Gauss curve. In a few super- 
giants (a Cygni) and stars with very extended atmos¬ 
pheres (17 Leporis) there is a tendency for the lines to 
show profiles with two minima of intensity, sometimes 
of unequal depth. This would suggest that the motions 
are predominantly in two streams: one rising in the 
atmosphere, and the other descending. But the line- 
profiles show that the two streams must be thought of 
as consisting of turbulent cells of dimensions which are 
small, relative to the height of the starts atmosphere. 
There has as yet been found no direct connection between 
the phenomena of turbulence in stars and in the earth’s 
atmosphere, but the possibility of such a connection is 
not excluded. 

The most recent advance in this field resulted from 
a comparison of measurements by Miss H. Steel in the 
spectrum of 3 Canis Majoris with others made by me. 
The conclusion was that the turbulent velocity is a func¬ 
tion of height in the reversing layer, increasing with the 
latter. 

The problem of the central intensities of stellar absorp¬ 
tion lines has been the subject of several Yerkes investi¬ 
gations, notably by Greenstein. Stars with large rota¬ 
tions or with other forms of mechanical Doppler broaden¬ 
ing, such as expansion in novae or nova-like stars, were, 
of course, excluded. The hot stars have relatively shal¬ 
low lines, even in supergiants, but Greenstein p>ointed 
out that they arc not as shallow as theory would have 
led him to expect. 

In a way, our studies of stellar line-profiles were all 
preparations for the important task of determining the 
abundances of the chemical elements in the atmospheres 
of the stars. There are some reasons to believe that these 
abundances are not the same in all stars, and much of 
the evidence comes from the Yerkes and McDonald 
Observatories. Thus, u Sagittarii, according to Green¬ 
stein, has a low abundance of H and a high abundance 
of He, while Popper has found a helium star without 
any lines of H whatever. Astronomers at other observa¬ 
tories have been led to similar conclusions. Ail of these 
results depend upon our ability to derive the number of 
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ftb^arbing atoms per cubic centimeter from the profile 
of an absorption line. 

The question of the abundances of the chemical ele¬ 
ments in the universe constitutes one of the most funda¬ 
mental problems of all physical science, and it is receiving 
increased attention at the Yerkes and McDonald Ob¬ 
servatories. It is an extremely difficult problem, how¬ 
ever, and astrophysics is full of the graves of premature 
and insufficiently founded theories and observational 
conclusions. Among the most convincing data arc recent 
results by G. Herzberg from McDonald spectrograms on 
differences in abundance of the carbon isotopes in differ¬ 
ent stars. On the other hand, the writer has receiitly 
observed a dose binary sjT^tem (UX Monocerotis) in 
which the hydrogen absorption lines undergo periodic 
variations in intensity, so that at times they arc almost 
invisible, while at otb(?rs they arc extremely strong. In 
this case, -at least, it would be unsafe to attribute the 
variations to changes in abundance. It is certain that the 
real differences of chemical abundance are still, to a large 
extent, obscured by an unknown phenomenon which af¬ 
fects the line intensities. It wiU be necessary to identify 
this phenomenon and explain it before we can succeed 
with the abundance problem. 

After we had derived a reasonably complete under¬ 
standing of the profiles of stellar absorption lines, it 
was tempting to ai)ply the new knowledge to certain 
mysterious stars which had puzzled astronomers since 
the days of Huggins. Foremost among them was the 
problem of € Aurigae. A spectroscopic double star 
with a period of 27 years, this third-magnitude star 
shows only the lines of one component, and it is from the 
variable Doppler shift of these lines that the orbit could 
be determined. The plane of the orbit is in the line of 
sight, and once every 27 years the principal comix)nent 
of € Aurigae is eclipsed by the other, invisible component. 
Spectroscopic double stars are not rare: several hundred 
have been discovered and critically analyzed. But « 
Aurigae presented a puzzle which would not yield to the 
conventional methods of analysis. The eclipse was 
found to be total, so that the dbk of the dark, invisible 
component completely covered that of the bright, visible 
star. Yet the spectral lines of the latter remained 
visible throughout the many months of totality. Most 
of them were greatly strengthened, appearing unsymmet- 
rical during the partial phases of the eclipse. The light 
Curve is of such a character, however, that the invisible, 
dark component can only be of much lower surface 
temperature than the principal component and conse¬ 
quently should have other absorption lines, namely, 
those which are characteristic of low temperature. 
Observations of e Aurigae were started by Frost almost 
as soon as riie Yerkes Observatory was opened. Several 
investigations of its spectrum were made at different 
times by Frost, Struve, and Elvey, but, while much 
valuable information was obtained, the cardinal question 
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of the lines of the bright component remained 
visible during totality remained unanswered. Finally, 
in 1^37, armed with our new knowledge of line formation 
and with a new theory of the light curve, the problem 
was solved in a joint investigation by Kuiper, Struve, 
and B. Strttmgren. The invisible, eclipsing star is in¬ 
credibly large, its diameter being roughly similar to that 
of the orbit of Saturn. This enormous, cool supergiant 
is partly transparent, so that the light of the much 
smaller, bright component of the system shines through 
it. The asymmetries of the lines arc produced by the 
gases ofthc cool supergiant, whose axial rotation produces 
a small relative displacement. 

There remained one small but rather puzzling circum¬ 
stance. The absor|:)tion effects in the cool supergiant 
which give rise to the observed asymmetries of the lines 
did not influence the strong magnesium line, Mg II 
4481. This was unexpected, because from analogy with 
other, ordmar\" stellar spectra we should have believed 
this line to l>e affected quite as much as the numerous 
lines of Ti II, Fe II, etq. We started looking for other 
astronomical spectra which might show a similar weak¬ 
ness of the Mg II line. The outcome was a series of 
investigations, in which K. Wurm cooperated, on the 
suppression of lines wnth excited lower leyels which are 
not metastable, when the field of radiation is of small 
density, but corresponds in distribution with wave length 
to a high temperature. The fundamental theoretical 
idea of this work goes back to a paper by S. Rosseland, 
published in 1926, and the phenomenon is usually de¬ 
scribed as that of diluted stellar radiation. 

This phenomenon has proved to be a remarkably 
powerful ttK)l in astrophysics. A layer of gas in front of 
a radiating stellar photosphere is, in effect, an absorbing 
screen which reduces the mtensity of the transmitted 
beam in those wave lengths to which the atoms of the 
screen arc tuned. An ordinary absorbing screen absorbs 
a fixer! fraction of the incident light, whether it is placed 
close to the radiating source or close to the eye of the 
observer. But the absorbing source of magnesium 
atoms has the property of absorbing a larger fraction of 
the incident light if the atoms are near the surface of the 
star and a smaller fraction if they are far above the sur* 
face of the star. The suppression of the magnesium lineg 
in c Aurigae during the total eclipse means that the atoms 
ate very far away from the source of light—the small, 
bright component which is being eclipsed. This is 
exactly what we had already deduced from the unsym- 
metricai lines of titanium, iron, etc. The latter are not 
sensitive to the dilution effect and always absorb the 
same fraction of the incident light, no matter what their 
distance is from the radiating source. If all absorbing 
atoms-^those of magnesium, as well as those of tila-* 
nium, Iron, etc.^—^tre located in the senutiansparettt, 
invisible supergiant component, we should be able to 
determine the distance l>ctween the two componenu 



fimn the degree of suppression of the nmgnesium lines. 

The tnost interestihg applionions of the theory of the 
dilution effect have been obtamed in tlie case of the lines 
of helium. Some have lower levels which are metastable, 
while other, equally strong lines have excited lower 
levels which are not mctastable but arc connected with 
the ground level of the helium atom by very strong ultra¬ 
violet transitions. The former are not affected by the 
distance of the source, while the latter are suppressed 
unless the atoms are on the surface of the star itself. 

We at once made use of this discovery. In several 
stars we found the sensitive helium lines to be suppressed 
by a factor of the order of 100, as compared to the nor¬ 
mal intensities of these lines. Since the degree of sup¬ 
pression is proportional to the amount of radiant energy 
from the light source at the point where the helium atom 
is located, and since this is inversely proportional to the 
square of the distance from the star, we were able to 
conclude that the absorbing screen of helium atoms is 
located at on average distance of roughly 10 times the 
radius of the star itself. 

This immediately led to the solution of another 
astronomical puxzlc, namely, that of the famous eclipsing 
binary, Lyrae. By a strange coincidence, the problem 
of i3 Lyrac was discussed at a conference of astronomers 
in connection with the dedication of the Yerkes Ob¬ 
servatory in 1897, but the final solution came in a joint 
study by Kuiper and Struve in 1941. The system of 
two giant stars w^ith almost touching surfaces generates 
a gaseous stream w'hich flows from one component tow^ard 
the other and is then split into two branches: the one 
flows around the cooler of the two components and re¬ 
turns ultimately to the place of origin; the other is 
forced by centrifugal action to leave the system and 
spirals rapidly outward into space. Gaseous streams 
produce remarkable absorption effects when observed in 
front of the luminous body of the hotter component of 
Lyrae. \Vhen apparently projected upon empty space, 
they produce strong emission lines in the spectrum. 

The recognition of gaseous streams in $ Lyrae soon 
led to the discovery that many other binary systems 
possess similar streams. During the past four years 
much effort has been spent at McDonald and at Yerkes, 
at first in the study of the emission features produced by 
these streams, and more recently in the study of the 
corresponding absorption effects. This work is still 
in progress. A particularly interesting feature of these 
douhle-star spectra is the shape of the emission lines of 
hydrogen, consisting of two separate peaks. As the invis¬ 
ible component of the double star begins to eclipse the 
blister component, we observe at first the disappearance 
of iht violet emission peak; then, during total eclipse we 
irften fail to see any trace of emission, ^ile after totality 
we observe the aji^arance of the violet peak and the dis- 
api^rance of the red peak. The emitting atoms of 
i^drogen form a ring around the bri|^t double-star 
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component whidi revolves around the latter in the same 
direction as the orbital revolution. 

In 1939, P. Swings came to the Ol>servatory from Bel¬ 
gium to collaborate in the study of another class of pe¬ 
culiar stellar spectra. He intended to remain for one year, 
but the war intervened and he remained until the middle 
of 1943. During this interval we devoted most of our 
attention to an interesting group of objects—those whose 
spectra have sharp and narrow emission lines of highly- 
ionized atoms, often including the forbidden nebular 
types of radiation. Due to Swings’ experience in the 
spectroscopic analysis of laboratory sources we were able 
to record and identify numerous previously unknown 
emission lines. Many new results were obtained, and the 
previously proposed hypothesis of the binary nature of 
these objects was greatly strengthened. 

Another puzzling group of objects was attacked by 
Swings and Struve with the large coud6 spectrograph 
in a study of a Canum Venaticorum. This star has at 
times very strong lines of Eu II, Gd II, and other rare 
earths, but the intensities arc varialjle in a period of 
about 5 days, so that at certain other times the tare earths 
are absent or very weak. An exhaustive investigation 
gave a good description of the phenomena, but served 
only to eliminate such simple explanations as a pcfriodic 
change in normal ionization conditions. We found a 
few suggestive relations, but were unable to account for 
the extraordinary variations. We next observed another 
star having variable lines, € Ursae Majoris, but again 
there was no physical explanation, W. A. Hiltner made 
a study of fi Coronae Borealis in which the rare-earth 
lines are also unusually strong but in which there are 
no periodic variations in intensity; no clue to our problem 
was found. We have a large amount of observational 
facts for a few stars, and it is disconcerting that no theor>’ 
is able to account for them. For further progress, 
more stars with variable lines must be found, lliis 
work of discovery wa.s at first undertaken by W. W. 
Morgan, who in the early 1930’s found several new repre¬ 
sentatives of this almost completely neglected class. 
A. J. Deutsch has greatly extended the work of dis¬ 
covery and has furnished us with a list of interesting 
objects and their periods. Whether we now have a 
broad enough basis of observational data to insure success 
in our search for a physical theory remains to be seen. 

During the past 15 years the 40-inch telescope has 
been used to good advantage for spectroscopic investiga¬ 
tions with instruments of small dispersion. An Adas 
of stellar spectra by Morgan, Keenan, and Kellman has 
Income the accepted standard for the classification of 
stars according to their temperatures and pressures. 
Another atlas consisting of spectrophotometric tracings 
of coudfi plates of 8 bri^t stars takem at the McDonald 
ert^ervatory with dispersions between 2 and 14 A./mm. 
was prepared by Hiltner and Williams and published 
by the University of Michigan Press. This serves as 
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a valuable source for many astrophysical investigations* 

Among the fuazy-line stellar spectra of the helium 
type there were many which had sharp and exceedingly 
narrow lines of ionized calcium. These lines were known 
to Frost and his co-workers and aroused their interest 
because all other lines^ such as those of He I, Si III, 
O n, etc., were uniformly broad and Imzy. The problem 
of the sharp calcium lines was brought to a focus when 
in 1904 J, Hartmann, of Potsdam, announced that these 
lines remained stationary in the spectroscopic binary 
4 Orionis, whose other absorption lines showed the 
characteristic periodic variation in radial velocity as 
the binary pursued its course along an orbit whose 
plane is approximately in the line of sight. Hartmann 
had suggested that the stationary calcium lines arc 
produced by a cloud of calcium atoms in interstellar 
space and have no relation to the binary S 3 '’stem. But 
this revolutionary hypothesis w'as not accepted by other 
astronomers, and several investigations appeared (er¬ 
roneously, as we now know) to show that the calcium 
atoms are distributed in the immediate neighborhood 
of the double-star components. The problem remained 
in this state until 1926, when A. S. Eddington, in his 
famous Bakerian Lecture of that year, presented strong 
theoretical arguments in favor of the existence of an 
exceedingly tenuous gaseous substratum in interstellar 
space. Eddington*s work led to a simple prediction: 
the sharp calcium lines must be present in all distant 
stars, not only in spectroscopic binaries, and their ab¬ 
sorption intensities must increase with the distances 
of the stars. The rich spectrographic material of the 
helium stars at the Yerkes Observatory offered 
a tempting invitation to test Eddington's h)T5othcsi3. 
We already knew that the helium stars have exceedingly 
high intrinsic luminosities—100 or even 1,000 times the 
candle power of the sun—so that for any given apparent 
magnitude an average helium star is from 10 to 30 times 
as far away as one of the solar type. 

A preliminary study of the Yerkes collection gave a 
strong indication that the sharp calcium lines were 
indeed stronger in the more distant stars, but because 
of the limited light-gathering power of the Yerkes tele¬ 
scope the range in distance was not sufficiently large to 
place the result beyond all reasonable doubt. Our 
telescope was not big enough to photograph the spectra 
of the fainter and, hence, the more distant stars. In 
order to supplement the Yerkes material I obtained 
permission from W. S. Adams to spend several months 
at the Mount Wilson Observatory and to use the 60-inch 
reflecting telescope for the observation of the spectra 
of a selected list of faint helium stars, principally in the 
constellations Cepheus and Cygnus. 1 was also per¬ 
mitted to inspect the magnificent collections of stellar 
spectra at Victoria and at the Lick Observatory. The 
final resulC was a complete confirmation of Eddington's 
hypothesis: interstellar space contains a gaseous medium 
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in which the ionized atoms of calcium—those which 
produce the observable lines E and K in the violet part 
of the spectrum—are distributed with a density so low 
that approximately one calcium ion is found in every 
10* cc. of space. An interesting by-product of this 
work was a new method for the determination of the 
distances of the more remote stars in our galaxy from the 
measured intensities of the interstellar absorption lines. 

In the meantime, principally through the research of 
H. N. Russell at Princeton, it had become amply clear 
that hydrogen forms by far the most abundant substance 
in the stars and nebulae. It seemed strange that the 
gaseous ^bstratum in interstellar space should consist 
mostly of calcium. Was it not possible that, because 
of the very unusual conditions of extremely low pressure, 
high exciting temperature, and excessively low density 
of the exciting stellar radiation, the calcium lines would 
be placed at an advantage in producing absorption lines, 
while the hydrogen lines, ev-^cn though produced by an 
exceedingly abundant species of atoms, would absorb 
so weakly that its lines would escape detection? There 
were theoretical reasons to suspect this; but how could 
we prove it? A simple computation showed that the 
interstellar hydrogen atoms, if really present in anything 
like the expected abundance, might produce a faint 
glow of radiation in the Milky Way, betw^n the stars* 
There was, however, no spectrograph at our disposal suffi¬ 
ciently powerful to record this feeble hydrogen radiation. 

We had a new Schmidt camera of the then unusual 
focal ratio f/1, which had been made for us by a Chicago 
amateur telescope maker, as well as a pair of excellent 
quartz prisms, but there was no suitable collimator. 
We decided to build a strange, new instrument at the 
McDonald Observatory. This has since been described 
in the astrophysical literature as a “nebular spectro¬ 
graph." A small, clock-driven, equatorial mounting 
supports on one side a long, narrow, rectangular, plane 
piece of mirror which serves as the slit, and on the other 
side the Schmidt camera with quartz prisms, working 
as an objective-prism instrument. The reflection from 
the slit-mirror is directed upward along the polar axis 
to a stationary plane mirror placed higher up on the 
slope of our mountain. This circular mirror reflects the 
beam toward the camera, which is focused on the slit 
mirror at an effective distance of 150 feet. This instru¬ 
ment gave excellent results, and in a short time Elvey and 
I could announce the existence of vast regions of hydrogen 
radiation in the Milky Way. The average density of the 
interstellar hydrogen is about 1 atom/cc. 

After the completion of the 82-inch telescope at Mc¬ 
Donald in 1939, the nebular spectrograph was dis¬ 
mounted, and the work on interstellar hydrogen radiation 
was' discontinued. In recent years J. L. Greenstein has 
used the large reflector in a study of the physical prop¬ 
erties of those condensations of l^e interstellar medium 
indiich we know as gaseous nebulae* 
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T me great discoveries associated 

vrith the name of Hale—the sj>ectroheliograph, 
llie double reversal of the H and K lines of 
calcium in the spectrum of the flocculi, the magnetic 
field of sun spots and their laws of polarity, the general 
magnetic field of the sun—all belong to the earlier Ken • 
wood period or the later Mount Wilson jxiriod. Hale’s 
years at the Yerkes Observatory appear at this distance 
of time as an interim period of consolidation and study 
between years of great imagination and discovery. This 
may be disappointing to one who is looking back at the 
record of the Yerkes Oljservatory. Nevertheless, there 
is one romantic incident to which the University of Chi¬ 
cago (and the Yerkes Observatory) may lay lawful claim, 
namely, when Hale met the challenge of the spectro- 
scopist, Carl Runge, that the bright yellow line discovered 
by the chemist, Sir William Ramsay, in the discharge 
through the gas occluded by the uranium mineral clevite 
cannot be identified with helium “unless the solar D| 
line were also double.** On June 20, 1895, Hale suc¬ 
ceeded in resolving the Di line of a bright solar promi¬ 
nence “into a delicate unequal pair’* and “our possession 
of helium as a truly indigenous element was rendered 
incontrovertible,” 

Though the solar research carried out at Yerkes 
Observatory must take second place to the brilliance of 
the discoveries to be made only two or three years later 
at the Mount Wilson Observatory, the record of the 
Yerkes Observatory during the years between Kenwood 
and Mount Wilson is not insignificant. Indeed, Dr, 
Adams has written: 

As Hale moved onward to the wider field of work afforded 
by the Yerkes Observatory, he saw opportunities for extending 
his investigations with more powerful apparatus. A large 
spectroheliograph was one of the first requisites, and the Rum- 
ford spectroheliograph, when attached to the 40<inch refractor, 
has remained one of the most efficient instruments for certain 
types of solar research ever designed. With it dark hydrogen 
ffocculi were discovered and the dark calcium markings which 
proved to be prominences seen in projection against the disk. 
The dispersion of the instrument was sufficient to make it 
possible to set the second slit upon different portions of the K 
line, and thus map the calcium ffocculi at different levels 
through the solar atmosphere. A grating spectrograph supple¬ 
mented the spectroheliograph, and with it Hale made the diffi¬ 
cult visual discovery of the presence of the green carbon band 
In the spectrum of the chromosphere. He became fully aware 
at this time of the possibility of observing the chromospheric 
and much of the “ffash** spectrum without an eclipse and in 
future years continued such work at Mount Wilson. 

A strangely prophet rematk was made by Hale in an 
artide published at the Yerkes Observatory in 1902: “The 
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remarkable peculiarities of the spectra of sun spots seem to 
deserve more attention than they have hitherto received from 
spcctroscopists,** Widened lines in the spectra of spots had been 
observed visually by Young in 1872 and were studied system¬ 
atically by the English astronomers Maunder, Cortie, and 
Lockyer. Hale made some attempts to photograph the spec¬ 
trum of sun spots while at Kenwood Observatory, but his 
success was only partial because of the small size of the sun’s 
image. With the larger image given by the 40-inch telescope at 
the Yerkes Observatory much better results were obtained, and 
not only were the widened lines measured but also many of the 
lines in a green band discovered by Maunder in 1880. Hale 
realized that for an adequate investigation of the spot spectrum 
greater linear scale in the spectrograph and a still larger image 
were needed. Accordingly he designed for the purpose a large 
spectrograph used in conjunction with a coelostat and long- 
focus concave mirror, thus planning to bring into regular astro¬ 
nomical use an instrument which had been relegated almost 
wholly to eclipse expeditions. This instrument finally took 
form in the Snow telescope with which in later years at Mount 
Wilson the first of the extensive sunspot investigations was 
begun. 

After Hale’s departure from the Yerkes Observatory, 
the Rumford spectroheliograph continued to be used 
systematically for many years. Of these later studies 
the most important are those of the late Philip Fox 
on “The Rotation Period of the Sun” and of Edison 
Pettit on “The Forms and Motions of Prominences.” 
In the first of these two investigations Fox derived from 
some 4,000 mca.sures of calcium ffocculi on 285 plates 
the law of variation of the diurnal motion ({) in mean 
solar days at various heliographic latitudes (0), He 
found that { = 11".584 -f 2®.976 cos*^. This law dif¬ 
fers from those derived spectroscopically by Adams and 
presents a problem still awaiting solution. 

In his investigations on the forms and motions of the 
solar prominences Pettit broke new ground, and his 
first study of the subject at the Yerkes Observatory 
still remains a classic. From this early study the re¬ 
markable fact already had emerged that the motion of a 
prominence measured along its trajectory is uniform, 
increasing suddenly at intervals as if by an impulse. 
This fact, confirmed by numerous later observations, 
still defies a satisfactory explanation. 

After 1920 conventional solar research began to lag 
behind in the wake of the expanding interests in stellar 
astronomy and astrophysics, but occasionally some im¬ 
portant investigations were carried out—for example, 
P. C. Keenan’s careful photometry of the solar granula¬ 
tion. In one sense, however, interest in solar problems 
was never really lost. Indeed, as Hale has so often 
emphasued, “t^ie student who would untangle the secrets 
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of the universe rccogniaies in the sun a typical star/* 
^is is particularly true of the student of theoretical 
astrophysics; for, a theory of stellar constitution, to he 
satisfactory, must first account for the solar energ>’, and 
a theory of stellar atmospheres, to be satisfactory, must 
first account for the solar spectrum. Thus, a problem 
which has been studied intensively during recent years 
relates to the continuous spectrum of the sun. 

It has long been known that the observed laws of 
darkening and the distribution wdth wave length in the 
continuous spectrum of the sun imply a source of con¬ 
tinuous absorption in the solar atmosphere which varies 
with wave length in the following manner; The absorp¬ 
tion coefficient increases by a factor of the order of two 
from 4,000 to 9,000 A.; beyond 9,000 A. it decreases by 
about the same amount until we reach 16,(X)0 A. in the 
infrared; and the indications are that as we go further 
into the infrared, the absorption coefficient again in¬ 
creases. For many years one of the principal problems 
of astrophysics was to determine the source of con¬ 
tinuous absorption in the solar atmosphere which will 
show the behavior we have described. On the basis of 
theoretical work done at the Yerkes Observatory it 
has now been established beyond any possible doubt 
that the negative ions of hydrogen are res{)onsible for 
the continuous absorption in the solar atmosphere from 
4,000 to 20,000 A. This identification of the presence of 
the negative ion of hydrogen recalls to one the case of 
helium, whose presence in the solar atmosphere was 
known a quarter of a century before its terrestrial exist¬ 
ence was established. In the case of the negative ion of 
hydrogen, its stable existence was first established by 
Bethe and HyUeraas on theoretical grounds, and it was 
only 15 years later that its physical existence as a free 
atom was established in the solar atmosphere. 

The brief reference to the continuous spectrum of the 
sun which we have made reminds us of the important 
role which problems of radiative transfer have played 
in the theory of stellar atmospheres. Until recently the 
solutions even for the simplest problems were not 
available. But the studies undertaken at Yerkes Ob¬ 
servatory during the past few years have provided 
exact solutions for a great variety of problems. From 
one point of view the most imjjortant of these advances 
relates to the solution of transfer problems in which 
the polarization characteristics of the radiation field 
are properly taken into account. The importance of 


conskkmtians has been recngniml sSuic^ 

#ben I>ord Rayleigh accounted in a general way for the 
distribution and polarization of the sunlit sky. Never¬ 
theless, even the basic equations for the problem were 
not written down before the problem arose in an astro- 
physical context We may briefly explain the particular ' 
astrophysical problem which gave the final impetu$ to 
formulating and solving transfer problems in which the 
polarization characteristics of the radiation field are 
incorporated and properly allowed for. 

From the investigations of J. L. Greenstein and others 
it appears that in the atmospheres of stars with surface 
temp^tures exceeding 20,000® K the transfer of radia¬ 
tion must be controlled prcclominantl)'^ by the scattering 
by free electrons, According to J. J. Thomson*s laws 
for this process, scattering by free electrons must result 
in the partial |K)larization of the scattered radiation. 
If our belief in the important role played by the Thom¬ 
son scattering in the atmospheres of the hot stars is 
correct, we should expect that the radiation emergent 
from the atmospheres of such stars should be partially 
polarized. The question of the degree of polarization 
to be expected under such conditions therefore becomes a 
matter of exceptional astrophysical interest. But before 
we can answer this question, the relevant equations of 
transfer distinguishing the different statfsof polarization 
must be formulated and solved. 

The problem of radiative transfer in an electron- 
scattering atmosphere has now been solved exactly, and 
the theory i)rcdicts a degree of polarization to the extent 
of 12 per cent at the limb. It is apparent that if the 
predicted effect is present, the most favorable conditions 
under which the phenomenon could be observed are 
during phases close to the primary minimum in an eclips¬ 
ing binary, one component of whidi is an early-type 
sUr. It is gratifying to be able to record that careful 
polarization measurements on RY Persei by A. W. 
Hiltncr at the 40-inch telescope indicate that the effect 
of the predicted amount is very probably present. 

The foregoing brief sketch is intended merely to give 
an impression of the kind of problems in solar and theo¬ 
retical astrophysics which have been studied at the 
Yerkes Observatory. But it ser\^es to underline a fact 
which Hale often emphasized, namely, that there is 
essential difference between the attitudes of a phys¬ 
icist and an astronomer.” 



214 


SCIEHCB* Septombor 5, 190 


The Spectioscopk Laboratory 

G. Herzberg 


I N AN ADDRESS TO THE ROYAL INSTITU- 
tion in May 1909, George E. Hale spoke as follows: 

It is customary to distii^ish sharply between observa¬ 
tional and experimental sciences, includini; astronomy in the 
former. In physics or chemistry the investigator has the im¬ 
mense advantage of being able to control the conditions under 
which his observations are made. The astronomer, on the other 
hand, must be content to ol>serve the phenomena presented to 
him by the heavenly bodies and interpret them as best he may. 
I wish to emphasixe the fact, however, that the distinction be¬ 
tween these two methods of research is not so fundamental as 
it may at first sight appear. In 1860 a laboratory in which 
experiments were conducted for the interpretation of astro¬ 
nomical observations was established by Sir William Huggins 
on Upper Tulse Hill. The advantage of imitating celestial phe¬ 
nomena under laboratory conditions was thus appreciated half 
a century ago. 1 shall indicate later how important a part such 
a lalxvratory plays in the work of the Mount Wilson Solar 
Observatory. 1 shall also show that in other ways the astron¬ 
omer may advantageously follow the physicist, particularly in 
the choice of observational methods and in the design of instru¬ 
ments of research. 

Hale realized, perhaps more clearly than anyone else 
of his time, the importance of laboratory investigations 
for the interpretation of celestial spectra and other astro- 
physical problems. Therefore, he had provided consider¬ 
able space for laboratory work in his plans for Yerkes 
Observatory. There was a spectroscopic laboratory, a 
chemical laboratory, a physical laboratory, a galvanom¬ 
eter room, a concave grating room, and other laboratory 
rooms, making up fully 25 per cent of all the space, other 
than the domes, available at that time. In the heliostat 
room Hale made provision for drying the air to make 
possible the use of rock salt prisms and lenses, obviously 
having in mind plans for investigating the infrared solar 
spectrum, and he emphasiaes that **the entire distance 
(175 ft.) between the heliostat room and the wall of the 
great tower is available for use with apparatus containing 
mirrors or lenses of great focal length, etc.'* 

Needless to say, Hale made full and frequent use of 
these laboratory facilities. Mention should perhaps be 
made of his extensive research b collaboration with N. A. 
Kent on "The Spectrum of the High Potential Discharge 
Between Mctidlic Electrodes in Liquids mid in Gases at 
High Pressures" (PubL Yerkes Observ.^ 1'907, III, 29), 
which led to abandonment of the pressure, theory of novae 
advanced by Wilsing and which at the same time repre¬ 
sented one (rf the first systematic investigations of the 
eSfictt of piressuFe and olher discharge conditions on the 
spectrum produced. 

With Hale's departure from Yerkes Observatory, inter¬ 


est in laboratory mvestigations gradually subsided, and 
with the increase in staff the various laboratory rooms 
were gradually assigned to oflSces and other purposes. 
This development was compensated in a way by the grow¬ 
ing interest of physicists at the beginning of this century 
in laboratory spectroscopy and by the rapid develop¬ 
ments in the interpretation of spectra with the aid of 
quantum theory. Great strides were made in the advance¬ 
ment of our knowledge of the line spectra of individual 
elements and of the band spectra of many molecules. The 
profound influence of these developments on astrophysics 
hardly needs special emphasis. 

Toward the end of the fourth decade of this century, 
when many of the fundamental problems of atomic and 
molecular spectroscopy had been solved, the interest of 
the physicist in spectroscopy lessened, and his attention 
turned more and more to nuclear physics. At present, 
very few physics dep)artments are left in this country b 
which research in spectroscopy of the type of interest to 
the astronomers is actively prosecuted. On the other 
hand, while some problems, such as the identification of 
the nebular lines and the coronal lines, have been solved, 
others have remained unsolved, and new ones constantly 
appear wluch might be solved by cooperation of the 
astrophysicist and laboratory spectrascopist. This is par¬ 
ticularly true in the field of molecular spectra, whose 
application to astrophysical problems has proved fruitful 
in recent years. It was with these points in mind that the 
administration of Yerkes Observatory asked the writer 
two years ago to job the staff and re-establish a spectro¬ 
scopic laborator>\ 

Sbee the rooms originally assigned by Hale for labo¬ 
ratory work were no longer available, the new laboratory 
was set up m the basement between the two small domes. 
A 21-foot grating in a modified Eagle mountmg was iiv- 
stalled. The location of this instrument was so chosen 
that, with the aid of a heliostat and one additional mirror, 
the solar spectrum can be studied and a comparison with 
laboratory spectra thus easily made. The grating, sup¬ 
plied by R. W. Wood, has an excellent concentration b 
the first order of 11,000 A. or second order of 5,500 A., 
etc. In addition, a medium Hilger quartz spectrograph 
was purdrased for work with mtermediate dispersion. 
More receiitiy, the photoelectric infrared spectrometer 
built hy Dr. Kuiper for work at McDonald Observatory 
has also been used in the laborator>’, 

A Cbrsiderable part of the activity of the laboratory at 
present is devoted to the investigation of molecular gases 
with long absorbbg paths, particularly for comparison 
with the spectra of planets. As is well known, the spec- 


215 


trum of Venus in the red and near infrared shows absorp¬ 
tion bands of carbon dioxide (COa), while the spectra of 
Jupiter, Saturn, Uranus, and Neptune show strong bands 
of methane (CHO, and Jupiter, in addition, shows am¬ 
monia (NHa). In the laboratory these absorption bands 
can be obtained only with very long absorbing paths, 
indicating that large quantities of the respective gases 
are present in the planetary atmospheres. In all previous 
laboratory work (with the exception of NHs), in order to 
duplicate the planetary spectra, very high pressures had 
to be used. These broaden the lines to such an extent that 
much or all of the fine structure of the bands is lost. For a 
more detailed comparison it appears necessary to use 
much longer paths than heretofore, so that the planetary 
spectra can be reproduced at comparable pressures. In¬ 
deed, it should be possible in this way to obtain not only 
the total amounts of these gases present above the reflect¬ 
ing layers of the planets l)ut also at least rough estimates 
of pressures and temperatures. 

For these investigations a long iron pii>e, 10 inches in 
diameter and 75 feet long, was instaUed running through 
almost the whole length of the basement. By means of 
mirrors according to a scheme devised by J. U. White (/. 
opt. Soc.y 1942, 32, 285), light of a continuous si>ectrum 
was made to traverse this pipe up to 100 times before 
entering the spectrograph. Thus, an absorbing path of up 
to 7,500 feet, or 2,200 m., has been obtained. In this way 
it has been possible to reproduce at atmospheric pressure, 
and even at lower pressures, the CO* bands observed in 
Venus, with their fine structure preserved. The laboratory 
intensity is still appreciably less than that observed in 
Venus, indicating an amount of CO# in Venus of more 
than 1,100 m. atm. At the same time it is possible to 
say that the pressure in the Venu.s atmosphere (above the 
reflecting layer) is less than 1 atm. and that the temper¬ 
ature is near room temperature. These preliminary results 
will have to be checked and extended, particularly to in¬ 
clude CHi, Moreover, the spectral region 1-2.5 /x will be 
investigated jointly with Dr. Kuii>er with the aid of his 
^infrared Spectrometer and for Jshe purpose of compansan 
with the planetary spectra which he has obtained in this 
r region with the same instrument. 

The same long optical path is also being used for the 


study of the ultraviolet absorption of atmospheric and 
other gases. A number of years ago an extremely weak 
system of absorption bands of oxygen with adjoining 
continuum was found in the near ultraviolet (from 2,600 
A. to shorter wave lengths). This band system has now * 
been obtained with adequate intensity of absorption and 
under high resolution, so that a fine structure analysis will 
be possible. Absorption in the adjoining continuum leads 
to dissociation of Oa into O -I- O. It is probable that this 
process is resjwnsible for the formation of the ozone layer. 
In addition, it may be noted that it is this absorption that 
accounts for the fact that the solar spectrum does not 
reappear between 2,200 and 2,000 A., where the ozone 
absorption is negligible. Finally, it is likely that the same 
band system accounts for a number of prominent and 
otherwise unidentified features of the spectrum of the 
night sky (P. Swings. Ap, 1943,97, 72). 

Another field in which work has been taken up in the 
laboratory is the study of molecular spectra occurring in 
late-type stars. A system of green bands first found in cer¬ 
tain N stars by Sanford is as yet unidentified (see A. 
McKellar. Roy, astr. Soc. Canada, 1947, 41, 147). A con¬ 
siderable amount of w'ork was done by J. Phillips to dupli¬ 
cate this spectrum in the laboratory, as yet without 
success. Prominent features of all M st^s arc the bands 
of TiO, while in S stars the bands of ZrO predominate. 
Some laboratory work on these molecules has been done 
in the past, but much more w^ork remains to be done, 
particularly if one wants to obtain reliable values of the 
dissociation energies of these molecules. 

Reliable values of dissociation energies are lacking also 
for a number of other as trophy sicalJy important mole¬ 
cules, notably carbon monoxide (CO) .Work is in progress 
in the laboratory by K. N. Rao for the purpose of obtain¬ 
ing an unambiguous determination of the heat of dissocia¬ 
tion of CO. 

For a theoretical discussion of the dissociation equi¬ 
librium in stellar atmospheres a knowledge of the dis¬ 
sociation energies of all molecules likely to be formed is 
.axccessary. A number of dissociation energies used in 
earlier work in this field are now known to be grossly in 
error. Once their exact values have been established, a 
redisGUSsion of this field might be in order. 
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SCISNCB, September 5,1947 


The Yerkes Observatory: Past, Present, and Future 

Otto Struve 


T he yerkes observatory was 

planned and organized by George E. Hale who, 
at the age of 24, had been appointed professor of 
astronomy at the new and struggling University of 
Chicago. Through the generosity of Charles T. Yerkes, 
traction magnate of Chicago, two 40-indi glass disks were 
purchased from the firm of Mantois in Paris, and a con¬ 
tract was signed with Alvan G. Clark, of Cambridgeport, 
Massachusetts, for the w^ork of grinding and polishing. 
The mounting for the large telescope was made by the 
Warner and Swasey Com|mny, Cleveland, Ohio, and was 
exhibited at the Columbian Exposition in Chicago in 1893. 
The building of the Observatory, on the north shore of 


Lake Geneva, in Williams Bay, Wisconsin, was started ire 
1895. On May 19, 1897, the objective for the large tele¬ 
scope arrived in Williams Bay. Two days later, after it 
had been mounted in the 62-foot tube, astronomical ob¬ 
servations were commenced by G. E. Hale, E. E, 
Barnard, and S. W. Burnliam. The quality of the star 
images was found to be exceedingly fine, and the great 
light-gathering power of the lens was so remarkable that 
Barnard remarked that he had never before seen so 
clearly the faint stars of the cluster in Hercules. 

The Observatory w’as dedicated on October 21, 1897, 
in the presence of a large gathering of astronomers and 
guests. Henry Crew, of Northwestern University, one of 



Group photographed Bt the dedication of the Yerketi Observatory, October 20, 1897; E. E. Barnard, C. H. Rockwell, Georpre F. Hull,-Colton 

(?), Kurt Laves, Frank W. Very, E. B. Frost, Henry M. Paui, Ernest F. Nichols, F. R. Moulton, Ephraim Miller, Father John Hedrick, John M. Von 
Vl^, MiltonUpdegroff, Wm. R. Brooks, F. L.0. Wadsworth, H. C. Lord, F. H. Scares, George W. Hough, W. H. CoUins, Caroline E. Furness, Mrs. 
FUikering, Mrs. Hate, Mlu Cunningham, Alva A. Lyon, Carl A. R. Lundin, J, A. Farkhurst, J. A. Brashear, G. W. Ritchey, C. H. McLeod, Father 
J, G. Hagen, Charles L, Poor, J. K. Rees, Mary W. Whitney, F. P. Leavenworth, Henry S. Pritchett, J. E. Keeler, A. G. StUlhamer, Hugh L. CaU 
laador, George W. Myers, C. L. Doolittle, E. C, Pickering, A. W. Quimby, Asaph Hall, Mbeit S. Flint, M. B. Snyder, W. W. Payne. Carl Ruoge, 
Winalow VptODf George Kathoa, 0- B. Sweaey. George E. Hale, N. E. Bennett, George C. Mors, F. Ellermon, W. J. Humphreys, and Henry Crew. 
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the few surviving scientists who attended this celebration, 
has written as follows in a personal letter to the author: 

Haleys sound judgment and capacity for friendship were 
dearly shown by the first staff which he assembled at Williams 
Bay and by the group of productive scholars who “assisted" 
at the dedication of the Observatory. In the picture of this 
group, taken at the south entrance, one sees £. C. Pickering—* 
long-time friend and adviser—standing in the front row be¬ 
tween Keeler and Runge (right, extreme front]; and this in turn 
reminds one of that interesting remark which Runge made on 
that same day, in the meeting, when W. J. Humphreys had 
finished reading his report on the effect of pressure in displacing 
the lines of the arc-spectrum. Rising in his place, Runge said, 
"Mr. President, Nature is getting more and more disorderly 
every day 1" and then proceeded to accept Humphreys* surpris¬ 
ing results at full value. 

Returning to the group picture, the man in the front row 
with the white beard and with his hands in his pockets is that 
keen and doughty observer, G. W. Hough. At the extreme left, 
stands £. £. Barnard, at that time, the greatest of all living 
observers; while at the extreme rear of the picture, standing 
against one of the columns, wearing a cap and black beard, is 
F. L. D. Wadsworth—physicist, engineer, and astronomer—a 
man who helped Michelson and Hale more than the world will 
ever know. 

Since the summer of 1897 the 40-inch telescope has 
been used regularly on all clear nights for the observation 
of stars, comets, and nebulae, and on many clear days for 
the observation of the sun. In 1897 it was the largest tele¬ 
scope of any kind then in actual operation, although Lord 
Rosse, and others, had already constructed and tempo¬ 
rarily used reflecting telescopes of greater aperture. After 
SO years the 40-inch telescope is still the largest refractor 
in the world. An attempt in France, many years ago, to 
construct an astronomical objective of more than 50 
inches in diameter ended in failure. World War I mter- 
fered with the completion of a 41-inch refractor for an 
observatory in southern Russia, and the project was 
abandoned. 

in certain types of astronomical observations the 40- 
inch refractor of the Yerkes Observatory still ranks at the 
top of the long list of telescopes. It is very little affected 
by changes in temperature, and it is never necessary to 
disturb it in its cell. In the most precise measurements of 
relative star positions it is often necessary to compare 
results obtained on different photographs taken many 
years apart. Sudi photographs would be rendered almost 
useless if the adjustments of the image-forming lens or 
mirror were changed between exposures. For examine, a 
very alight change in the collimation of the objective can 
result in a small change of the character of the star's 
image of a point-source, like a star. This, in turn, would 
produce a spurious change in the distance between two 
stars of unequal brightness, Astronomers measure on 
their photographs displacements of less than 0.001 mm., 
cotTteponding to an angular distance of 0.01 second of 

218 


aft' in the focus of the 40-lneh objective. Only the lenses 
of refracting telescopes have the required degree of sta¬ 
bility and permanence. The large astronomical mirrors, 
many of which surpass the 40-inch objective in aperture, 
are subject to distortions causing astigmatism and to' 
changes in adjustment when they are removed for silver¬ 
ing or aluminizing. 

The principal advantage of the 40-inch telescope over 
all others in existence is in the determination of stellar 
distances and angular stellar motions. It can also compete 
with other instruments in the visual and photographic 
measurement of double stars. But it is surpassed by the 
large reflectors in most other types of observational work. 

Hale intended, from the very beginning, to construct 
for the Yerkes Observatory a large reflector. His father 
donated a 60-inch glass disk, and G.W.Ritchcy undertook 
the work of grinding and polishing in the optical shop of 
tjic Observatory, The gift of the mirror was conditional 
upon the University supplying the necessary funds for 
the mounting and dome. Unfortunately, the University 
was unable to meet these requirements, and when Hale 
left the Yerkes Observatory in 1904, be arrangcil for the 
transfer of the 60-inch reflector to the Mount Wilson 
Observatory. With him also went the large horizontal 
Snow telescope for solar research, as well as several mem¬ 
bers of the Yerkes staff, including Adams, Pease, Ellcr- 
man, and Ritchey. 

Before his departure Ritchey completed for the Yerkes 
Observatory a smaller reflector—one with a 24-inch 
aperture. This instrument has been used to good advan¬ 
tage for photometric studies of stellar brightnesses by 
J. A. Parkhurst, for the photography of nebulae, clusters, 
and other interesting objects by Ritchey, and for the 
determination of the spherical coordinates of ct)mcts and 
minor planets by Van Biesbroeck. 

Soon -after Hale's departure for Pasadena, Edwin B. 
Frost was appointed director. The staff then consisted 
of S. W. Burnham and E. E. Barnard as senior astrono¬ 
mers, P. Fox as solar physicist, F, Schlesingcr as holder 
of a Carnegie Institution grant for the measuremoit of 
stdiar distances, J. A. Parkhurst as photometric observer, 
and S, B. Barrett as secretary and librarian. The principal 
observing programs during the next 25 years consisted of 
photography of the sun with Hale's spectroheliograph; 
determination of stellar distances from photographs with 
the 40-inchj visual-measurements of doubk stars with 
the micrometer; determination of positions of comets and 
other moving objects in the solar S 3 rstem; discovery and 
measurement of stars of large proper motions across the 
line of sight; measurement of radial velocities of stars; 
and determination of the apparent brightnesses of the 
Stars. 

Many distinguished astronomers took an active part 
in this work. S. A. Mitchell, who later became the director 
of the Univerrity of Virginia's McCormick Observatoty, 
and his successor in Virginia, H. L. AMen, were both at 



Thfj 40-Iach TclciCope of the Yerk«i Observatory 

one time or another connected with the Yerkes Observa- was succeeded by the writer of this article. It became 

tory. F. Slocum, later director of the Van Vleck Obser- more and more evident that the 40-inch telescope was no 

vatoiy, Wesleyan Univetsity, and O.J. Lee, later director loiter , to provide astrophysical material m 

of Dearborn Observatory, Northwestern Univ^lty, those employ spectrographs 

were at different times in charge of thesedar and phtallax of Ipspea^^ p^tometers of very high precision, 
observations. After the retirement of Prof* Burnham the In 1933 completed with the University 

worit on visual double stars was continued by G. Van of Texas providing for the joint operation of a large re- 

Bie4broeck. Prof. Bernard’s place was taken by F. E, fleeting tdescope, to be constructed from the W. J. Mc- 

Itoss after the former^a death in 1923. Donald bequest to the University of Texas. The outcome 

Prtjf. Frost retired from the directorship in 1932 and' of this cooperative project was the completion, in 1939, 





of on 82- inch reflecting telescope on top of Mount Locke, 
near Fort Davis, Texas. The high elevation of almost 
7,000 feet, the remarkalle dearness of the air at night, 
the large percentage of cloudless sky, and the absence of 
all disturbing terrestrial lights have combined to make 
this an exceedingly important observing station. Until the 
completion of the 200-inch telescope on Mount Palomar 
the McDonald reflector ranked as the second largest 
telescope in the world. 

The idea of cooperation between universities in the 
utilization of an expensive astronomical telescope has 
been entirely successful. Both universities have derived 
fame from the research work of the staff. Separately, 
neither university could have accomplished even a small 
fraction of the results which have accumulated during 
the past 8 years. In order to serve astronomical depart- 
meT>ts at other universities w'hich have predously been 
deprived of the use of a large telescope, the cooperative 
arrangement was extended to include Indiana University 
and the University of Minnesota. F. K. Edmondson, of 
the former university, has for several years been using 
100 hours of observing annually, and his institution has 
taken a corresponding share of the operating expenses. 
Similarly, W. J. Luyten, of Minnesota, makes use of 50 
hours per year. 

The Yerkes Observatory has had a notable record in 
the training of astronomers. Among its former students 
or research assistants were E. Hubble, E. Pettit, A. H, 
Joy, A. van Maancn, and Horace Babcock at the Mount 
Wilson Observatory; W. H. Wright at the Lick Observa¬ 
tory; N. T. Bobrovnikoff, P. C. Keenan, and A, J. 
Deutsdi at the Perkins Observatory; J. A. Hynck at the 
McMillin Observatory, Ohio State University; G. MUnch 
at the Tacubaya Observatory of Mexico; and many 
others. 

The research program of the Observatory during the 
past 50 years followed closely the path laid out by Prof. 
Hale in 1897. He wanted to make the Yerkes Observa¬ 
tory primarily an astrophysical institution where as¬ 
tronomy would be coordinated with physics and chemis¬ 
try. With an important exception—research in the 
physics of the sun—his hopes and aspirations have been 
fully realized. After Hale’s departure for Mount Wilson 


the routine work with the apectroheliogn^h was con¬ 
tinued for a number of years, but the results were less 
important than could have been hoped for. The principal 
reason for this decline in Hale’s own field of study con¬ 
sisted in inability to secure the services of a competent 
solar physicist. 

As a result of scientific developments during the war 
there has been an enormous increase in the scope of 
astroromy during the past five years. Fifty years ago the 
observ^able part of the spectrum extended from about H 
and K of ionized calcium to about H«. The violet limit 
was set by the transmission of the 40-inch objective and 
of the dense flint-glass prisms of the stellar spectrograph. 
The red limit could be reached only with very long ex¬ 
posures by the use of sj>ecially sensitized photographic 
plates. In 1947 the violet limit was extended to about 
X 2,000 by the use of spectrographs mounted inside V-2 
rockets, and the red limit was extended through the use 
of micro-wave and radio-wave teclinic|ues. Electronics 
has become an important tool in many astronomical 
investigations. These and other developments have made 
it necessary to redirect the work of the Yerkes Observa¬ 
tory and to spend time and energy in the preparation of a 
new plan of research. 

In connection witli this need for long-range planning 
it has been decided to reorganize the tetructurc of the 
astronomical mstitutions of the University of Chicago 
and the University of Texas, The Department of As¬ 
tronomy will henceforth consist of four units: the two 
observatories, Yerkes and McDonald, under the director¬ 
ship of G. P. Kuiper; a section of theoretical astrophysics, 
which will also be responsible for maintaining the ad¬ 
vanced teaching at Yerkes, under S. Chandrasekhar; the 
Astrophysical Jorirnal, with W. W. Morgan as the 
managing editor; and the teaching section on the campus 
in Chicago. All four sections will be coordinated by the 
present writer as chairman of the Department and as 
honorary director of the two observatories. Under the 
new arrangement the writer will devote most of his time 
to research, as well as to the broader policies of the 
Department; G. P. Kuiper will have charge of the 
administration of the two observatories; and W. A. 
Hiltner will continue to serve as assistant director. 
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NEWS 

and Notes 

Henry Horris Russell, retired re- 
search professor of astronomy and direc¬ 
tor, Princeton University Observatory, 
has l>ecn appointed research associate of 
the Harvard CoIIcrc Observatory. 

Linus Pauling, chairman« Chemistry 
and Chemical Engineering Division, 
California Institute of Technology, has 
recently returned from England, where 
he received honorary D. Sc. degrees from 
Cambridge University and the University 
of London, and participated in the In* 
temational Congress of Pure and Applied 
Chemistry. Dr. Pauling will return to 
England in December as Eastman pro* 
fessor at Oxford University. The East¬ 
man professorship is awarded periodically 
to outstanding American scholars and 
scientists. 

William S. Willson, head, Depart¬ 
ment of Physical Sciences, Georgetown 
College, Georgetown, Kentucky, has 
been appointed professor of chemistry 
and head, Department of Chemistry, 
University of Alaska, College, Alaska. 

Barry G. King, formerly assistant pro¬ 
fessor of physiology, College of Physicians 
and Surgeons, Columbia University, and 
during the war, head, Aviation Facility, 
Naval Medical Research Institute, has 
been appointed chief, Division of Aero- 
medical Design and Materiel, Medical 
Service, Civil Aeronautics Administration. 

WllUam H. W. Komp, sanitary engi 
neer director, U. S. Public Health Service, 
and consultant in malariology to the 
Division of Health and Sanitation, Insti¬ 
tute of Inter-American Affairs, is being 
transferred from the Panama Canal Zone 
to the new Division of Tropical Diseases, 
National Institute of Health, Bethesda, 
Maryland. 

GMTge B, Large, Department of Civil 
Engineering, Ohio State University, has 
been appointed chairman of that Depart¬ 
ment, effective October 1, succeeding 
Clyde T. Morris, who retires this sum¬ 
mer after 41 years of service at Ohio State. 
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Ooorge Hugh Berryman, formerly 
director, Medical Nutrition Laboratory, 
Office of the Surgeon General, has been 
appointed chief, Nutrition Branch, 
Quartermaster Food and Container In¬ 
stitute for the Armed Forces, Chicago. 

Frederick S. Nowlan, of the Uni¬ 
versity of British Columbia, Vancouver, 
has been named visiting professor of 
mathematics in the Chicago Under¬ 
graduate Division of the University of 
Illinois on Navy Pier. 

Harry F. Herbrandson, fellow, Har¬ 
vard University, has been appointed 
assistant professor of chemistry, Union 
College, Schenectady, New York. 

Harvey L. Lantz, president of the 
Iowa State Horticultural Society and on 
the pomology staff of Iowa State College 
since 1918, has been appointed head of 
the pomology subsection of the Iowa 
Agricultural Experiment Station. 

Ira D. Cardiff, Washington Dehy¬ 
drated Food Company, Yakima, Wash¬ 
ington, received the honorary P. Sc. 
degree from Knox ('ollege at its recent 
commencement. 

W. Storrs Cole, professor of geology, 
Cornell University, has been appointed 
chairman, Department of Geology, 

Charles A. Fowler, Jr„ assistant 
professor of physics, University of Cal¬ 
ifornia, Berkeley, has been named associ¬ 
ate professor of physics on the Seeley 
W. Mudd Foundation and head, Depart¬ 
ment of Physics, Pomona College. 

Albert F. Blakeslee, Smith College 
Genetics Experiment Station, who has 
been a corresponding member of the 
French Academy of Sciences since 1935, 
has received notice of a decree of the 
French Republic signed by Premier 
Paul Ramadicr approving his election as 
an ‘‘Assocife 6trangc” of the Acad6mie 
des Sciences and the Institut de France. 
Dr. Blakeslee is the representative of 
botany among the foreign associates, 
whose number is limited to 12. He takes 
the place of the late Simon Flexncr, who 
was director, Rockefeller Institute for 
Medical Research. 

William Hovanltz* Laboratory of 
Vertebrate Biology, University of 
Michigan, has returned to Ann Arbor 
after ^»ending six weeks on a population 
study of arctic butterflies in Northern 
Alberta and the Northwest Territories 


under the sponsorship of the Arctic 
Institute of North America. 

Sidney Kaye, toxicologist, St. Louis 
Police Department, Missouri, has been 
appointed toxicologist to the Chief 
Medical Examiner for the Common¬ 
wealth of Virginia, Richmond. 

Grote Rebel, radio engineer on mil* 
itary radar and communication equip¬ 
ment, Stewart-Wamer and Belmont 
Radio Corporations, has been appointed 
to the staff, National Bureau of Stand¬ 
ards, to investigate cosmic and solar 
radio noise and to supervise the erection 
of a German Giant Wurzburg, an ex¬ 
tremely large and powerful radar device, 
to he used to detect solar and cosmic 
radiation penetrating the earth's at¬ 
mosphere. 

Harold £. Finley, chairman, De¬ 
partment of Biology, Morehouse College, 
Atlanta, Georgi.i, ha.s been appointed 
professor of zoology and head, Depart¬ 
ment of Zoology, Howard University, 
Washington, D. C. 

H. P, Robertson, Princeton Univer¬ 
sity, will be located at the Norman 
Bridge Laboratory of Physics, California 
Institute of Technology, as professor of 
mathematical physics as of September 15. 

Grants and Awards 

The Laurentlan Hormone Con¬ 
ference has received from the Roche- 
Organon Company of Nutley, New 
Jersey, a gift of $15,000 to establish three 
awards in endocrinology. These will 
be assigned for 1947 at the Conference at 
Ste. Adelc, Quebec, September 8-13. 
One award of $5,0(K) will be made lor 
outstanding recent research in each of 
the flelds of endocrine interest; animal 
experimentation, hormone chemistry, and 
clinical endocrinology. 

The Committee on Awards consists 
of Edwin B. Astwood, Thomas F. 
Gallagher, Roy G. Hoskins, Allan T. 
Kenyon, Robert L. Noble, and Abraham 
White. 

The Agricultural and Mechanical 
College of Texas has received a grant of 
$6,000 from the Research Corporation 
for the purchase of the Tiselius Adsorp¬ 
tion Apparatus and the support of work 
on lipids by Ralph T. Holman, Depart¬ 
ment of Biochemistry and Nutrition. 

Sidney P. Colowlck, Public Health 
Research Institute of the City of New 
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Vorki trIU receive the $1,000 £U Lilly and 
Company Award in Biological Chemistry 
at the 112th national meeting of the 
Amencan Chemical Society, to be held 
^ New York City September 15-19, 
in recognition of his contributions to the 
knowledge of enzymes. Presentation of 
the award will be made at a general 
assembly of the Society Monday evening, 
September 15. Dr. Colowick’s award 
address on ^^Hexokinase and Phospho- 
fructokinase** will be delivered at a 
symposium on “Studies on Enzymes,” 
to be conducted by the Society's Division 
of Biological Chemistry, September 17. 


Colleges and Universities 

Harvard University’s ll-inch Draper 
refractor telescope will be shipped to 
Sun Yatsen University Observatory, 
Canton, China, on a long-term loan, ac¬ 
cording to an announcement by Harlow 
Shapley, director of the Harvard College 
Observatory. The Chinese residents of 
Greater Boston have provided the funds 
for dismantling and shipment to the 
Chinese observatory, probably the only 
Chinese institution offering courses in 
astronomy at this time. Used in the dis¬ 
covery of the first spectroscopic binaries, 
the Draper telescope is equipi^ed with a 
correcting lens, has a focal length of 153 
inches, and gives photographs having a 
scale of 53 seconds/millimeter. Built 
originally for the Lisbon Observatory, 
Portugal, the telescope was acquired in 
1880 by Dr. Henry Draper, who made the 
first photograph of the Orion nebula 
while it was in his observatory at Hast- 
Ings-on-Hudson, New York. In 1886, his 
widow donated it to Harvard University, 
Where it has been in continuous service 
ever since. 

The University of Cincinnati Ob- 
Oervatory has been designated by the 
International Astronomical Union as the 
international clearinghouse and publish¬ 
ing center ftir data pertaining to a.steroids. 

work will be under the direction of 
Paul Hergct, director of the Observatory 
and professor of astronomy. Dirk Brou¬ 
wer, director, Yale University Observa¬ 
tory, and chairman, I.A.U, Commission 
for Minor Planets, has invited Dr. Herget 
to take over the editing and publication of 
the Union’s “Minor Planet Circulars.” 
Astronomers in all parts of the world have 
been invited to send their asteroid obser- 
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vations to Dr. Herget, ivhose new duties 
cover work formerly eariried on in Berlin. 

The Ohio Stkta Untverslty is 
assembling a classification system for 
more than 11,000 welding patents now in 
the Davis Welding Library. W. H, 
Simon, University of Toronto, is in 
charge of the project, which is being fi¬ 
nanced by the A. F. David Welding En¬ 
gineering Scholarship and Library Fund. 
The new classification will enable indus¬ 
tries, students, and resea|j^h workers to 
obtain more readily information on all 
patents granted in their specific lines. 

The Department of Physics, Rut¬ 
gers University, has installed a helium 
Uquefier capable of producing tempera¬ 
tures as low as —4S8®F, The liquefier, a 
Collins Helium Cryostat, designed by 
Samuel C. Collins, professor of mechani¬ 
cal engineering, Massachusetts Institute 
of Technology, and erected at a cost of 
approximately $20,000, will be used in 
fundamental studies of the structure of 
matter, a Rutgers research project spon¬ 
sored by the V. S. Navy, the Research 
Corporation of New York, and the Rut¬ 
gers Research Council. Frank G. Dun- 
ninglon, head. Department of Physics, 
is in charge of the project. 

Meetings 

A three-day cilnlcal conference on 
diagnosis and treatment of pollomye- 
lltlB will be held at Warm Springs, 
Geoi;gia, September 15-17. The confer¬ 
ence, which marks the 20th anniversary 
of the founding of Georgia Warm Springs, 
will be led by about 20 authorities in the 
fields of neurology, pathology, pediatrics, 
orthopedics, and physical and internal 
medicine. The papers and discussions 
will constitute a book on diagnosis and 
treatment of the disease, to be published 
next year. Demdnstrations of modern 
methods of treatment will be given by 
the medical staff of the Warm Springs 
Foundation. Physicians interested in at¬ 
tending the conferepcc should communi¬ 
cate with the Georgia Worm Springs 
Foundation, 120 Broadway, New York 
5, New York. 

The 21st Regional Meeting of the 
American Geophysical Union vriU be 
held as a general meeting of the Union 
on September 17-20. Oii September 17 
at Wesleyan Univetttty, Middletown, 
Connecticut, them will be a conference 


on Major Problems in theTectonophyidcs 
of the New England Area* under the 
chairmanship of Joe Webb Peoples, De¬ 
partment of Geology; at Woods Hole 
Oceanographic Institution on Septemb^ 

18 Columbus O'D. Iselin, director, Will 
lead a conference on Earth Sciences ♦ 
From the Oceanographic Point of View; 
and on September 18"20, at the Institute 
of Geographic Exploration, Harvard 
University, there will be a conference 
on MeteoTolog>s Hydrology, and Cosmic 
Phenomena, under the co-chairmanship 
of C. F. Brooks, director, Blue Hill 
Gbservatory; Harlan T. Stetson, director, 
Cosmic Terrestrial Research Laboratory, ^ 
M. I. T.; H. G. Houghton, head, Depart¬ 
ment of Meteorology, M. 1. T.; and H. B. 
Kinnison, district engineer, U. S. Geo¬ 
logical Survey, Boston. Further details 
may be obtained from conference chair¬ 
men or from Richard M. Field, general 
chairman, South Duxbury, Massachu¬ 
setts. 

The New York Academy of Medi¬ 
cine will hold its 20th Graduate Fortnight 
October 6-17 at 2 Ea^t I03rd Street, New 
York City. The program, devoted to Dis¬ 
orders of Metabolism and the Endocrine 
Glands, will be composed of morning 
panel discussions, afternoon clinics, even¬ 
ing lectures, scientific exhibits, and 
demonstrations. The lectures will include; 
October 6, *The Diseases of Adaptation, 
With Mam Emphasis Upon Hyperten¬ 
sion,” Hans Selyc, University *o^ Mon¬ 
treal, and "Adaptation Syndrome in 
Man,” John S. L. Browne, McGill Uni¬ 
versity Clinic, Royal Victoria Fbspital, 
Montreal; October 7, “Energy Metabol¬ 
ism in Obese Persons,” Louis H. New- 
University of Michigan Medical 
School, and “Psychological Aspects of 
Obesity,” Hiide Bruch, College of Physi¬ 
cians and Surgeons, Columbia Univer¬ 
sity; October 8, “Relation of the Adrenab 
to Immunity,” Abraham White, Yale 
University, and “Clinical and £:q)erimen- 
tal Studies on Adrenal Cortical Hyper- 
function," Louis J. Soffer, Mount Sinai 
Hospital; Octoljcr 9, “Metabolic Con¬ 
sequences of Immobilization,” John E. 
Deitrick, Cornell University Medical Col¬ 
lege, and “Use of Androgens b Women,^ 
Ephraim Shorr, Cornell University Mes¬ 
cal College; October 10, “Studies in In- 
tetmedlaiy Metabolism Conducted With 
the Aid of Isotopic Tracers,” DeWltt 
Stetten, Jr., Harvard University Medical 
School, and “The Excretion of Urinary 
Steroids in Health and in Dbeoie/^ R<m- 



md Dobrinerf Sl<Hm*£ettoring Xnsdtute 
to Cancer Rewarch; October 13| 
turbooces in Etectrdlyte Metabolism in 
Mon and Their Management,'' Daniel 
C. Darrow, Yale University School of 
Medicine, and **Role of Amino Acids in 
Nutrition,*' William C. Rose, University 
of Illinois; October 14, '^Metabolic Func¬ 
tions in Old Age," Nathan Shock, U. S. 
Public Health ^rvice, Baltimore City 
Ho^ital, and "General Aspects of Cush¬ 
ing's Syndrome,” E. C. Rcifenstein, Jr., 
Sloan-Kettering Institute for Cancer Re¬ 
search; October 15, "Hormonal and 
Chemical Factors Regulating Thyroid 
Function," Rulon W. Rawson, Harvard 
University Medical School, and “Some 
Clinical Experiments With Antithyroid 
Compounds," Edwin B. Astwood, Joseph 
H. Pratt Diagnostic Hospital, Boston; 
October 16, “Testicular Dysfunction, 
Some Clinical Aspects," E. Perry Mc- 
Cullagh, Cleveland Clinic, and “Use of 
Androgens in Men," Carl G. Heller, Uni¬ 
versity of Oregon Medical School; Octo¬ 
ber 17, “Why Do Women Abort?", Ar¬ 
thur T. Hertig, Harvard University Medi¬ 
cal School, and “Morpholo^cal Basis for 
Menstrual Bleeding," Joseph E. Markee, 
Duke University. The registration fee is 
$5.00. Additional information may be 
secured from Dr. Mahlon Ashford, 2 East 
103rd Street, New York 29, New York. 

The Fourth International Con- 
greaaes on Tropical Medicine and 
Malaria will be held in Washington, D. 

C. , May 10-18, 1948, under the 8t>onsor- 
ship of the Department of State, with the 
cooperation of S other government agen¬ 
cies and 15 scientific societies. Over 60 
governments have been invited by the 
Department of State to send official dele¬ 
gations. As one of the sponsoring societies, 
the AAAS is represented on the Organiz¬ 
ing Committee by Ernest Carroll Faust. 

The 12 sections of the scientific pro¬ 
gram, with their conveners, will be: Re¬ 
search and Teaching Institutes (W. A. 
Sawyer); Tropical Climatology and 
Fby^ology (D. B. DiU); Bacterial and 
Spirochetal Diseases (T. B. Turner); 
Vinia and Ridtettsial Diseases (J. R. 
Paul); Malaria (M. F. Boyd); Helmin¬ 
thic Diseases (W, W. Cort); Protozoan 
Diseases (E. C, Faust); Nutritional Di»- 
eiMs qI Uie Trdpics (T. T. Mockie). 
Tropical Dermatology and Mycology (F. 

D, Wddman); Trc^pical Veterinary Medi^ 
dne (R. A. Reiser); Public Health (H. E; 

Medkal and Veterinary £n- 
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tomology C. Bishopp), Officers for the 
Congresses will be elected at the opening 
sessions of the plcnaiy and sectional 
meetings. 

There will be scientific and commercial 
exhibits related to tropical medicine, and 
also motion pictures. Visits will be made 
to the lal^oratories of the Department of 
Agriculture in BeltsvlUe, to the National 
Insddite of Health in Bethesda, and to 
other institutions in and around Wash¬ 
ington. 

Two special evening sessions will be 
held in the Departmental Auditorium in 
recognition of triumphs of medical science 
in the tropical field. The first will com^ 
memorate the demonstration of the mos¬ 
quito transmission of yellow fever by 
Walter Reed and celebrate his admission 
to the Hall of Fame. The second W’ill com¬ 
memorate the 50th anniversary of the 
discovery by Ronald Ross of the method 
of malaria transmission. 

Physicians, scientists, and other pro¬ 
fessional persons with suitable qualifica¬ 
tions and interest in tropical medicine will 
be enrolled. Those contemplating atten¬ 
dance should write to the Executive Secre¬ 
tary, Fourth International Congresses on 
Tropical Medicine and Malaria, Depart¬ 
ment of State, Washington 25, D. C., for 
the preliminaiy announcement and the 
form for advance registration and hotel 
reservations. 

MRC News 

The Committee on Growth, acting 
for the American Cancer Society, is en¬ 
tertaining applications for grants and 
fellowships. Applications for extension 
of existing Grants in Cancer Research will 
1)C received until October 1; applications 
for new grants, until November 2. Ap¬ 
plications for Fellowships and Senior 
Fellowships in Cancer Research may l>e 
submitted until December 1. 

Final decision on applications sub¬ 
mitted during this period will be made, 
in most coses, soon after February 1. 
Grants approved at this time ordinarily 
will become effective July 1,1948. Fellow¬ 
ships may begin at any time determined 
by the Committee, although these will 
also usually take effect on July 1. 

During the past two years the Ameri¬ 
can Cancer Society, acting upon the 
recommendation of the Committee on 
Growth, has awarded 176 grants and 47 
fellowships, representing a total expendi¬ 
ture of some $2,700,000. The Committee 


will continue to recommend support of 
biological and clinical research dealing 
broadly with phenomena relating to 
growth, typical or neoplastic. In the for¬ 
mulation of this program the Committee 
will be guided, as in the past, by the ad¬ 
vice of some 120 scientists, grouped in 20 
panels comprising its Sections on Biology, 
Chemistry, Physics, Chemotherapy, Clin¬ 
ical Investigations, and Fellowships. 

Communications regarding grants or 
fellowships should be addressed to: Ex¬ 
ecutive Secretary, Committee on Growth, 
National Research Council, 2101 Consti¬ 
tution Avenue, N. W., Washington 25, 
D.C. 

A comprehensive survey of food 
and nutrition research currently active 
in the United States is being undertaken 
by the Food and Nutrition Board with 
the support of the Quartermaster Food 
and Container Institute for the Armed 
Forces. This is a unique effort to compile 
a detailed record of research in progress 
in a special field which cuts across so 
many divergent interests. A register of 
the type proposed will not only facilitate 
the coordination of peacetime research in 
relation to national security and public 
welfare but will also serve as a basis for 
quick mobilization of food research re¬ 
sources in event of national emergency. 
The survey will cover all phases of food 
and nutrition research, including chemi¬ 
cal, physiological, microbiological, tech¬ 
nological, psychological, and basic econo¬ 
mic studies. Correlation of such studies 
with regard to health, acceptability, 
stability, utility, and economy of food 
will be made. 

Subject listings of research in progress 
pertaining to foods and nutrition are being 
obtained from directors of research in in¬ 
dustry, universities, government, and 
other agencies. As a supplementary source 
of information, food and nutrition j)ro- 
jects receiving financial support from 
foundations, public trusts, industry, and 
other funds are being recorded. The in¬ 
formation received will be so classified 
and coded that any phase of research in 
progress can be readily extracted and cor¬ 
related with other phases. 

A roster of personnel engaged in food 
and nutrition research is also being de¬ 
veloped in collaboration with the Office 
of Scientific Personnel. 

C. G. King, scientific director, Nutri¬ 
tion Foundation, is chairman of the Com¬ 
mittee on Survey of Food and Nutrition 
Research which will supervise the project 
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ind collaborate in the preparation of 
periodic reviews and reports. Mildred 
Ragan^ technical secretary for the Com* 
mittee, and LeRoy Voris, executive secre* 
taty, Food and Nutrition Board, are 
handling the operational details for the 
National Research Council. 

Recent Deaths 

William W. Watts, 87, emeritus pro¬ 
fessor of geology, Imperial College of 
Science and Technology, died in London 
on July 30. 

George H. Hallett, 76, professor 
emeritus of mathematics at the University 
of Pennsylvania, died August 13 in West 
Chester, Pennsylvania. 

Terence Thomas Qulrke, 61, pro- 
feasor of geolog>', University of Illinois, 
died August 19 of a heart attack. Dr. 
Quirke is the author of a comment ap¬ 
pearing in this issue. 

Boyd Coe Dennison, 66, professor of 
electrical engineering at the Carnegie 
Institute of Technology, died August 19 
in Pittsburgh, Pennsylvania. 


Comet Wlrtanen, a new comet named 
for its discoverer, C. A. Wirtanen, was 
seen for the first time in California on 
July 18. Two observations have since 
been reported to the Harvard College 
Observatory from Lick Ol^servatory, 
Mount Hamilton, California, according 
to announcement by Science Service. 
The comet, which can be seen only with a 
powerful telescoyje, is traveling slowly 
north and west near the celestial equator 
between the constellations Aquarius 
and Aquila and is of the 12th magnitude. 

The National Government of China 
has announced a revised set of organic 
laws for the Academia Sinica, the Na¬ 
tional Academy of China. The revision 
has to do mainly with election of aca¬ 
demicians from among Chinese scholars 
of distinction. The Academy, founded in 
1926 as the highest academy of learning 
in China, is directly under the National 
Government, from which it receives 
financial support, its first president was 
Tsai Yuen-Pei, who served until his 
death in 1940, after which Chu Chi-Hua, 
educator, was appointed acting presi¬ 
dent. 

Aside from coordinating and promoting 
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research in all branches of organized 
knowledge, the Academy’s laws provide 
for the establishment of some 23 re¬ 
search institutes. At present only 13 are 
organized, each with its own direc¬ 
tor, research staff, technicians, and 
clerks: Mathematics, Astronomy, Physics, 
Chemistry, Geology, Zoology, Botany, 
Meteorology, History and Philology 
(divided into sections on History,*PhiI- 
olog>*, Archaeology, and Ethnology), 
Social Sciences, Medicine, Engineering, 
and Psycho]og>\ The institutes are ad¬ 
ministered by a secretariat^headed by a 
secretary genera! and a number of staff 
members appointed by the president. 
A. Pen-tung Sah is the present secretary 
general with a main office at Chi Ming 
Ssu, Nanking, and a branch at Shanghai 
(320 Yoyang Road). 

The new provision for election of 
Academy members is in line with that of 
academies in other nations. Following 
election of an initial group of 80-100 
members from nominees of various or¬ 
ganizations and institutions in China, 
a maximum of 15 may be elected each 
year. There will also be a representative 
Council, members of which will serve for 
three years. 

In addition to monographs pul)tished 
by the various institutes, the Academia 
Sinica publishes two journals: Science 
Record^ containing brief original scien¬ 
tific articles in English, French, or Ger¬ 
man, which has been issued twice since 
1941 under the chief editorship of Y. 
H. Woo, physicist; and Shyue Shuh 
Htuh Kan, published in Chinese, also 
issued only twice since 1941, which 
contains review articles, biographies of 
scholars, and abstracts of research work. 

The U. S. Atomic Energy Commis¬ 
sion has appointed an advisory Scientific 
Porsonnel Committee to study employ¬ 
ment conditions and problems of scientific 
and technical personnel in the research 
institutions which are working on the 
Atomic Energy Commission program. 
Its report will include detailed recom¬ 
mendations and supporting data based 
on practices in government, industry, 
and educational institutions, taking into 
account the unique mission of the Atomic 
Energy Commission. This report, which 
the Committee will submit to the Com¬ 
mission, will recommend personnel poli¬ 
cies for the Commission research program 
to enable the Commission to obtain the 
services of qualified research personnel 


without adverse effect upon academic 
and industrial employers. The Commit¬ 
tee, which will be a continuing group, 
includes the following members: F. 
Wlieeler Loomis, professor of physics, 
University of IlUnois, chairman; Morri^ 
P. Carpenter, executive director, Whiting 
Laboratories, Standard Oil Company of 
Indiana, Wfhiting, Indiana; Farrington 
Daniels, chairman, Board of Governors, 
Argonne National Laboratory, and pro¬ 
fessor of chemistry, University of 
Wisconsin; W. A. Hamor, associate 
director, Mellon Institute; William B. 
Harrell, business manager, Univerrity of 
Chicago; and Lawton D. Geiger, Iowa 
Area Manager, U. S. Atomic Energy 
Commission, Ames, Iowa, executive 
secretary. 

The National Registry of Rare 
Chemicals* 35 West 33rd Street, 
Chicago 16i Illinois, lists the following 
wanted chemicals; dodecamethylcne chlo¬ 
ride; 2 7-diammofluorene; brazilin; de- 
soxyguanosine; trimellitic acid; phloretin; 
pcrthiocyanicacid; carbonyl sulfide; deu- 
teroammonia; diborane; lithium dcuteride; 
furazan; 1,3,4-oxadiaiole; 3-phenylcyclo- 
pentene; bcnzochrysene; benzoperylene; 
benzjfluorcne; jojoba oil; ferrous glycin- 
ate; and vinyl dimethylamine. 

The 10th Annual Louis Gross 
Memorial Lecture will be delivered at 
the Jewish General Hospital, Montreal, 
under the auspices of the Montreal Clini¬ 
cal Society, October 29, at 8:30 P.M., by 
I. Arthur Mirsky, director, May Institute 
for Medical Research, and associate pro¬ 
fessor of experimental medicine in psy¬ 
chiatry, University of Cincinnati. Dr. 
Mirsky’a topic will be: ’’Biology of 
Metabolic Disease in Man.” 

The Department of Biology, U. 8. 
National Museum, was reorganized on 
July 31 to form two separate Depart¬ 
ments, Zoology and Botany. The 
partment of Zoology for the present will 
include the Divisions of Mammals, Birds, 
Reptiles and Amphibians, Fishes, In¬ 
sects, Mollusks, Marine Invertebrates, 
and Echinoderms, Waldo L. Schmitt, 
head curator of Biology, becoming head 
of Zoology. The Divisional staffs remain 
unchanged. The newly-established De¬ 
partment of Botany, with E. P, Kllllp as 
head curator, comprises the Divisions of 
Phanerogams, Grasses, and Cryptogams. 
Jtaon R. SvalloA is curator of the Divi¬ 
sion of Grasses. Mr. Killip will lor the 
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present act also as curator of the other 
' divisions. Associate curators E, C. 
Leonard* C. V* Morton* and E. B. 
Walker are assigned to the Division of 
Phanerogams, and Paul Conger* in 
charge of the Section of Diatoms, is as¬ 
signed with his collections to the Division 
of Cryptogams. It is expected that this 
reorganization will enable the staff work¬ 
ing with the collections designated as the 
U. S. National Herbarium to give them 
better care and to respond more promptly 
to the many requests for information re¬ 
ceived from all parts of the world. 

The National Bureau of Standards, 

in cooperation with the Office of Naval 
Research, has just published in loose- 
leaf form the first tables in a new and 
comprehensive compilation of "Tables 
of Selected Values of Chemical Thermo¬ 
dynamic Properties,*’ which bring to¬ 
gether for the first time all available 
published data of chemical thermody¬ 
namic properties. One set of these tables, 
which are published in three parts, is 
being furnished to each university De¬ 
partment of Physics, Chemistry, or 
Engineering. U. S. Government laborato¬ 
ries, research institutions, and industrial 
laboratories may obtain one set each on 
request to the Bureau. 

Make Plans for— 

American Roentgen Ray Society* 
September 14-19, Atlantic City, New 
Jersey. 

American Chemical Society* Sep¬ 
tember 15-19, New York City. 

Illuminating Engineering Society* 
September 15-19, New Orleans, Louisi¬ 
ana. 

American Institute of Electrical 
Engineers* Middle Eastern District 
Meeting, September 25-25, Dayton, 
Ohio. 

American Public Health Associa¬ 
tion* October 6-10, Atlantic City, New 
Jersey. 

American Academy of Ophthal¬ 
mology and Otolaryngology* October 
12-17, Chicago, 


COMMENTS 

by Readers 


In solar radiation work the unit 
called the gram calorie per square centi¬ 
meter per minute is very frequently used; 
for longer time intervals, such as an 
hour or day, for example, the gm cal/ 
cmVhr or gm cal/cmVday is used, when 
appropriate. These units are somewhat 
cumbersome to write and even more 
awkward to say. 

A more convenient unit is therefore 
needed. According to F. Llnke {Eandh. 
Geophys.t 1942, 8* 30) the "Jangley” 
has been proposed to designate the gm 
cal/cmVniin, in honor of Samuel P. 
Langley, who, as the first director of the 
Astrophysical Observatory of the Smith- 
Bonian Institution, contributed greatly 
to the study of solar radiation and its 
depletion by various gases in the earth’s 
atmosphere. 

However, in view of the need of 
considering longer time intervals than 
a minute, it is herewith proposed that the 
"langlcy” be defined as the gm cal/cm*, 
where "gm cal” denotes the 15®C gm 
cal. It is also proposed that the written 
abbreviation of "langley” be "ly”; to 
shorten the word in other ways might 
tend to confuse it with other units. 

Having adopted the new unit wc may 
now speak of the langley per minute, 
the langley per hour (and so forth), which 
will be written as ly/min and ly/hour. 
(L. B. Aldrich, Smithsonian Institution^ 
Washington^ D. C.; H. W£Xt.£R and 
S. Fritz, U. S. Weather Bureau^ Wash- 
ingtoHt D,C.; I. F. Hand, U, S. Weather 
BureaUf Boston; A. Court, Oj^ of the 
Quartermaster General^ and Major W. 
P. Mellen, Air Corps, Washington, 
D. C.) 


American Aasoctatlon for tho 
Advancement of Science, 114tb 
Meeting, December 26-31, Chi- 
cagO} Itlinoifl. 


A remarkable aet of rainbows woa 

from 8:00 until about 8:15 P.M. 
(C.D.T.) on July 20, 1947, at Urbana, 
lUinoifi. The main primary rainbow 
showed a continuous band of clear 
cblot. The most unusual part of this 
bow was the brilliance of the violet 


band, which at times exceeded in 
intensity that of the blue and green 
bands. From top to bottom the colors 
in a primary rainbow run: red, orange 
yellow, green, blue, indigo, violet. Usually 
the indigo and violet bands arc quite 
faint, whereas in this case they were 
unusually bright. 

A secondary rainbow was very plain, 
above and outside the arc of the primary 
bow. In this, as is usual, the order of 
colors was reversed, with red at the 
bottom and green above. It is uncommon 
for the blue, indigo, and violet bands to 
show above the green in the secondary 
rainbow, and this was no exception. 
However, the width of the secondary bow, 
even without the blues, was about equal 
to that of the whole primary bow. Be¬ 
tween the primary and secondary bows 
the sky appeared to be lacking in light, 
It was dark, leaden gray in color. 

Beneath and within the curve of the 
primary rainbow were the so-called 
supernumerary rainbows, very brilliantly 
exhibited. Although these are referred 
to as "familiar” phenomena by W. J. 
Humphreys in his Physics of the air 
(1920, pp. 456-482), they have never 
before been seen by the writer or by many 
other mature persons. In this case the 
position of the sun, due to the time of 
day, was almost ideal for rainbow phe¬ 
nomena. The whole band of rainbows 
appeared to lie within a vertical angle 
of about 20°, from about 60-40° above the 
horizon, with the zenith of the bows in a 
direction about 10° S.E. from the 
observer. IVo supernumerary bands of 
color beneath the unusually brilliant 
violet of the primary bow were visible 
to this observer, and Lt. Col. J. S. Sbap- 
lund, G.E,, U. S. Army, told the writer 
that he was able to distinguish still 
another inner band from his place of ob¬ 
servation, The only colors distinguishable 
in these supernumerary bows were green 
and red-violet. The bands of green and 
violet were very itarrow, their width 
being about that of green and blue onty 
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in the primary rainbow. Beneath the 
primary bow, ending with brilliant Violet, 
were green, violet, green, violet, and 
green, violet. The first repetition of green 
and violet was clear over the larger part 
of the primary bow, but the second and 
third showed only from time to time and 
then most clearly near the zenith of the 
arcs. 

Supernumerary rainbows are said 
usually to show only green and red. They 
are interference phenomena, and in the 
case here reported it seems as if the red 
was superposed over the violet so as to 
produce the unusually brilliant bands 
of red-violet even in the primary bow. 
A complete explanation of these phe> 
nomena is presented by Humphreys, as 
noted above. (Terence T. Qtjirke, 
Department of Geology and Geographyj 
University of Illinois.) 

Everyone who has had occasion to 
teach vitaminology must have experi¬ 
enced considerable difficulty with the 
commonly accepted terminology, both 
because of the cumbersomeness and 
because of the incorrect implications of 


some of the terms uittd. Interest of 
further simplification ahd edari^ation^ 
the following suggestions are offered: 

(1) Since vitamin A activity results 
frmn activation of carotene, it is suggested 
that ^'accarene^’ be adopted as an official 
name. This term is a condensation which 
implies nothing as to its physiological 
action or therapeutic effects; it is a short 
term, and yet the chemical relations are 
not too completely obscured. The rather 
commonly used '^axeropbthor’ Is objec¬ 
tionable not only because of length and 
rather awkward pronunciation, but more 
importantly, because it implies one rather 
superficial and nonspecific therapeutic 
infiuence. This is always objectionable, 
because it implies that the vitamin is of 
importance only when deficiency occurs. 

(2) It is suggested that "ossiferor* be 
substituted for ^‘calciferol” as a specific 
designation for vitamin Da. Hie objection 
to the older name is that it leaves out of 
consideration all reference to the influence 
of the vitamin on the metabolism of 
phosphorus in relation to bone. Certainly, 
this phase of its action is as important, if 
not more so, than the influence on cal¬ 
cium. “Calciferol” does have the merit of 


referring to a physiological process but to 
only a linuted part of it. 

(3) It is suggested thati since vitamin 
Di is produced by activation of 7-dehy- 
drocholesterol, this latter term be tele¬ 
scoped to “sedesterol.” As in the case of* 
vitamin A, there is no Implication of 
chemical nature or of phyriological 
action; the word is euphonious and not 
cumbersome. 

It seems desirable that all names of 
vitamins be based on (a) chemical com¬ 
position, (b) physiological rather than 
therapeutic action, or (c) be distinctive 
but nons;)eclfic. “Ascorbic” acid is es¬ 
pecially objectionable because it refers 
to a deficiency state rather than to chemi¬ 
cal composition or physiological function 
in healthy organisms. From this point of 
view, it would be highly preferable to 
restore the original chemical designation 
of hexuronic acid. 

The above criticisms apply eciually 
well to tocopherol as a designation for 
vitamin E activity. However, no sug 
gestion is made for any change until its 
function in the human is better under¬ 
stood. (C, I. Reed, UifiversUy of Illinois^ 
Chicago Professional Colleges.) 


Book Reviews 


Fundamental theory* A. S. Eddington. Cambridge, Engl.: at 

the Univ. Press, 1946. Pp. vlii + 292. 25/-. 

This posthumous work of the great British astronomer, 
which supersedes his Relativity theory of proton and electron 
(Cambridge, 1936) and The combinaUon of rdoHvUy theory and 
quantum theory (Dublin, 1943), was prepared for the press by 
E. T. Whittaker, of Edinburgh Univermty. It represents the 
clearest expression which Sir Arthur achieved of his theory of 
the relation of relativity theory and quantum theory and his 
deduction of the value of certain fundamental constants 
nature, such as the masses of the electron and proton, the fine 
structure constant, the rale of recession of the nebulae, the 
number of particles in an Einstein universe, and the nuclear* 
range constant. On pages 66 and 105, and in Clusters IX and 
XI are set forth the calcidated values of more than JO constants 
of nature, nearly all of which are in most remarkable agree¬ 
ment with experiment. The reviewer knows of no other theory 
which achieves such accuracy of prediction over so wide a range 
of physical phenomena. 

Since Eddington worked almost completely alone for the 
last 20 years of his life, the hidden assumptions in his physical 
reasoning are not always the same as those of more well-known 
schools of quantum theorists. This accounts for the fact that 


those who approach his theory after a thorough grounding in 
more conventional methods find Jt very difficult to understand 
and even repellent. Further, since he created his theory by dar¬ 
ing intuitions rather than by careful argumentation (as hap¬ 
pens with any essentially new theory) and since it seems to 
require for its adequate formulation much abstract algebra 
with which Eddington was not too well acquainted, there ore 
occasional gaps and even inconsistencies in the logic of his 
presentation, However, even though Eddington's arguments 
are not always convincing, his formulas are related to one 
another in such an astonishing way, which cannot be explained 
by chance, and result in the prediction of so many facts in 
complete agreement with experiment that the reviewer is per¬ 
suaded that the theory is essenttaDy correct while he admits 
that the rationale of the dependence of the formulas on 
Eddington's basic notions is still far from satisfying. 

Eddington's reputation os an astronomer la already secure. 
If the above Judgment as to the value of Ptmdamenial theory 
proves to be well founded, be will rank with Newton and Ein¬ 
stein as one of those few geniuses who have effected funda¬ 
mental revolutions in our knowledge of the physical worUi 

A. J, COtEMAN 

I3 rue <^vht Genem, Switterlimd 
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and the m itHroduciim to 

ika meaninff$ ^ iimd in physicsf astronomyt and 
fhOofophy^and iha ralatiidHaM of Einstein and of M Une> 
Martin Johnson. New Yoric: Dover, IW. Pp. 189. $2.75. 
Milne's Kineznatica) Relativity, which is derived from 
definitions of distance and time in terms of simultaneity and 
succession at the observer, was first published some 15 years 
ago. It Is considered by many (including Dr. Johnson) to be 
as great a philosophical advance as Eiziatein’s Relativity of 
19(H or Newton's Laws of Motion. 

In this little book Dr. Johnson presents in readable form a 
survey of various relativities and cosmolo^es together with 
their philosophical implications. Two basic themes are de¬ 
veloped. The first concerns the nature of time, this leading to a 
rejection ot causality in favor of '^functional dependences," 
and to a critical examination of the various contexts in which 
“time" is used. The second and more important theme has to 
do with the Principle of CofnmumeaMilyf proposed by John¬ 
son as the philosophical basis of all science. On this principle, 
the relativity transformations and time scales of Milne are 
shown to be necessary in order that experience (i.e. the Laws 
of Physics) may be communicated intelligibly from one obser¬ 
ver to another. 

Many scientists will want to bring themselves up to date on 
relativity and the changing philosophy of science by reading 
this excellent work. Nonmathematical readers will find most of 
the mathematics easy to follow, although the addition of simple 
space-time diagrams would have been an immense help to the 
uninitiated reader. It is unfortunate, too, that there is scarcely 
mention of geological time, of time in evolution, or of acceler¬ 
ated reference systems, llic spiral form and the*red-shifts of the 
spiral nebulae arc discussed fully, but the significance of Hul>- 
ble's surveys determining density distribution is ignored. 

Time, knowledge, and the neMae should stimulate further 
research among astronomers and physicists by pointing to new 
possibilities in the interpretation of data. As Prof. Milne says 
in the forwaril: . only ... through the consideration of the 

problem of time, can the important questions of physics be 
properly investigated,” 

, Thornton" Pack 


Ytrkes Ohssrvalory, Williams Bay, Wisconsin 


Methods of mathematical physics* Harold and Bertha 
Swirles J^eys. Cambridge, Engl.; at the Univ. Press, 1946. 
Pp. vii+ 679. $15.00. 

The authors preface their large Cambridge volume with the 
Statement: book is intended to provide an account of 

those parts of pure mathematics that arc most frequently 
needed in physics," This they have done by giving an account 
W fairly extensive topics, principally in analysis beyond the 
mculuSi and by then applying developed therefrom to 

leUcted problems in physics. The consequence is a most useful 
^mpendium of special methods and results, rich in problems 
||ut somewhat lacking in general points of view which would tie 
‘le material treated into a more unified whole. 

In dcVfiloi^themorepurfely mathematical topics theauthors 
kVe been gukM by the sound principle that high standards 
digot ate aa ueceiuary for appMcable aa for pure mathematics; 
^ that k order to achieve such rigor without un* 


due complicatbns some sacrifice of generality must be made. 
Hms, in proving theorems in real and complex variable, con- 
ditums are postulated which are sufficiently broad to cover the 
proposed applications, and the theorems are then proved with 
the rigor appropriate to the subject; the authors are Justifiably 
less concerned with whether the conditions postulated are 
necessary for the truth of the theorem. In this spirit an admi¬ 
rable exposition is made of aeries, integration, calculus of varia¬ 
tions, conformal mapping, linear differential equations, and a 
host of other topics. The chapters on vectors, tensors, matrices, 
and operators present and apply a wealth of useful results, but 
It seems to the present reviewer that their treatment from a 
more fundamental algebraic point of view would lead to a 
deeper understanding, both of the topics in themselves and of 
thdr role in modem physics. 

The physical fields to which the mathematics is applied are 
almost as broad as physics itself—including, as they do, dy¬ 
namics, hydrodynamics, elasticity, and electromagnetism, 
among others. It is to be observed that these applications are 
to specific topics in these fields and that a fuller appreciation of 
their significance requires some previous familiarity with the 
fields. Perhaps the greatest lacuna is the quantum theory, 
which is touched upon altogether too lightly in view of its 
importance in modem physics and astrophysics, and which 
ofiers an excellent opportunity to draw together several fields 
under a unified mathematical viewpoint. 

Altogether the book offers a wealth of well-treated material 
which should prove most useful as a source or reference for 
students, teachers, and advanced workers in physical science. 
It is a source of gratification to note that physically and typo¬ 
graphically the Cambridge Umver«ty Press has here done a 
job which is well up to their high prewar standards. 

H. P. Robertson 

California InstUule of Techfwlogy 


The Soochow axfronomicfff chart. W. Carl Rufus and Hsing- 

Chih Tien. Ann Arbor: Univ. Michigan Press, 1945. Pp. 24. 

(Dlustratcd.) 

In the Wfin Miao temple near Soochow, Klangsu, China, 
there is a star map, about three feet in diameter, accompanied 
by a text prepared in 1193, engraved in stone in 1247. il^uard 
Chavannes published, in 1913, a reproduction of the chart, 
with a Frendi translation of the text, but without an idenU- 
fication of the asterisms and stars or a translation of th^ 
names ("L'lnstruction d'un futur empereur de Chine en Pan 
1193, Carte astronomique," Acad. Inscr. Belks-Unres, MSm. 
Asie i)rimUUe, 1913, 1, 43-57). The present publication offers, 
in addition to a good reproduction of the star mop and of the 
accompanying text, on introduction, a description of the star 
map, an annotated translation of the text, and tables of 313 
asterisms and 1,440 stars, with their names and, when feasible, 
their identification. 

The text of the ** instructions for a future emperor" is a blend 
of cosmography and political astrology. The star ineq> has the 
North Pole in the center; the three concentric circles mark the 
ctrcuinpolar asterisms (ca. 35", latitude of Kai-Feng Fu, 
Honan, seat of the Government, 1214r67}, the equator, and the 
Mmtt of soiithem asterisms (ca. —55"). The 28 lunar mansions 
•—of unequal extent-'-are shown by radial lines extending from 
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the ciTCUtnpoUr circle to the rim of the map. The ecliptic has an 
* d^quity of about 24®. The Milky Way (The River of Heaven) 
i* outlined. The purpose of the map is primarily astrological; 
Hie identification of many stars shown on it is a hopeless task. 

This publication is a companion work to Korean star 
map," by W, Carl Rufus and Celia Chao 1944, 35, 316- 
326). 

Alexander Pogo 

Comegve InstUution of Washington 


The earth and the stars. C. G. Abl3ot. New York; D. Van 

Nostrand, 1946. Pp. xii + 288. (Tlluslratcd.) $3.75. 

This book by Dr. Abbot is like a tour in the universe of space 
and time with a guide who is enthusiastic and optimistic and 
has an interest in people as well as in stars. The author im¬ 
presses the reader not only with the vastness of the universe, 
but with its beauty, its unsolved problems, and the significance 
of intelligent life. 

The material of the 1926 edition has been rearranged, some 
has been omitted, and much new has been added. The print is 
larger and the paper better. A few inadvertent slips have been 
noted which could be corrected by a sheet of errata inserted by 
the publisher in each copy of the Iwok. Plates referred to in the 
text as XIII, XX, and XXII are missing; plates of different 
subjects bear those numf)er8. 

The author begins with descriptions of appearances. Then he 
explains interpretations given them, from ancient myths to 
results obtained with modern equipment. Two chapters on the 
sun include a discussion of U»e sun’s periodicities, their influ¬ 
ence on weather, and the possibility of utilizing the power in 
solar radiation, So modest is the treatment of Dr, Abbot’s own 
part in these researches that the reader would not realize how 
large it is. Topics related to astronomy, such as atoms, calen¬ 
dars, star places, and navigation, are explained. In the last 
chapter, “Some Famous Astronomers and Famous Instru¬ 
ments," arc described feelingly the high lights of astronomical 
history from Hipparchus to the construction of the 200-incb 
telescope. Appendixes contain astronomical tables, a brief ex¬ 
planation of tides, a glossary, and an index. 

Leah B. Aixen 

Hood College^ Frsderiek^ Maryland 


Making yrmr awn telescope. Allyn J. Thompson. Cambridge, 
Mass.: Sky, 1947. Pp. xi 4* 211. (Illustrated.) $3.50. 

This volume contains a reasonably consecutive set of direc¬ 
tions for the construction of a reflecting telescope of 6-mch 
aperture and 48-mch focal length. After a brief account of the 
discovery and development of the telescope, the author gives a 
list of the materials and equipment needed to make the tele¬ 
scope mentioned above, and proceeds to tell how to grind the 
mirror, prepare a pitch lap, and polish and flgure the mirror. 
He describes the making of a diagonal mirror, but limits him¬ 
self to the description of three common types of eyepieces, 
Huyghenian, Ramsden^ and Kellner, referring the reader to 
other'books for complete details on their construction. 

Flans are given for two equatorial mountings made from 
standard pipe Strings. In the chapter' * Aluminizing and Qean- 
ing/* the author aasumes that the telescope maker will send his 


mirfor away to be alummiaed and soys only that "hutnictions 
lor Hhrering by the Brashear and other processes may be found 
in optics, telescope making and physics laboratory texts." ' 

Mr. Thompson bos served as an instructor in telescope- 
making classes at the Hayden Planetarium in New York 
his book indicates that he has met most of the problems en- , 
countered by amateurs. Many of the solutions proposed are the 
standard ones, tried and proven by several decades of American 
amateur telescope makers. Considering how often the mirror 
and tool stick together for an unskilled amateur, the author’s 
suggestion, “If this occurs, use a carpenter’s wooden clamps 
to s^arate them, or wedge the tool on a bench, hold a block of 
wooa against the side of the mirror, and free it with a sharp 
blow of the hammer,” seems like powerful medicine. A little 
more emphasis on prevention and one or two less drastic cures 
would make worthwhile additions to the hook. 

The author appears to be optimistic about polishing (2-6 
hours, p. 67) and needlessly pcssimislic about figuring (15-2.S 
hours, p. 196). When the testing of three ncarly-plane surfaces 
‘against each other is discussed (p. 102), no mention is made qi 
'saddle-shaped’ surfaces, which arc common in small sections 
of plate glass; no clue is given as to what may be done with 
them. Other small omissions are noted, but a second edition 
will doubtless take care of them in due time. 

As it is, the hook is an excellent one for the man who is mak- 
ing his first reflecting telescope, 

^Charles H. Smiley 

Ladd Observatory^ Providence^ Rhode Island 


Scientific Book Register 


Fbderer, Charles, and Federer, Helen. Splendors of me^ 
sky. (2nd ed. rev.) Cambridge, Mass.: Sky, 1947. Pp. 36, 
(Illustrated.) $.35. 

Gamow, George. Atomic energy in cosmic and human Ufe: 
fifty years of radioaciivity. Cambridge, Engl: at the Upiv. ^ 
Press; New York: Macmillan, 1947. Pp. x 4* 161. (IqusrJ 
trated.) $3,00. ^ , 

Jones, Harold Spencer. John Couch Adams and the disco^f 
of Neptune, Cambridge, Engl: at the Univ. Press; 

York: Macmillan, 1947. Pp. 43. $.75. 

Ley, Willy. Rockets and space travel: the future of flight 1 
the stratosphere. New York; Viking, 1947. Pp. viii H- 3^ 
(Illustrated.) $3.75. S 

Sporr, J. E. Features of the moon. Pt. T: Geology applied 1 
selenology; the Imhrian Plain region of the moon. Pt. II; j 
features of the moon. Lancaster, Pa.; Science Press, 19%,; 
Pp. X 4- 112 (Pt. I); xiu 4- 318 (Pt. U). (lUustraief' 
$5.00. f 

STEitNS, Mabel. (Compiler.) Directory of astronomical 
servatories in the United States. Ann Arbor, Mich.: J, 
Edwards, 1947. Pp. x -h 162. (Illustpatcd.) $2.8S. 


Harvard CoUege Observatory^ the first cenlu 


review of the past and a preview of the future, Cambri 
Mass.: Harvard College Observatory, 1946. Pp. 94. (Il|i| 
trated) $1.00. 
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{>isdiafge Hifough Gases 

Leonard B. Lq>eb 

Department »J Physics, University of California, Berkeley 


I T IS PERHAPS TIMELY THAT “DISCHARGE 
Through Gases” should be presented before the 
Institution, since 1947 marks closely the 50th 
anniversary of the proper scientific beginning of this 
field of study. It is )Mirticularly appropriate that it be 
presented before the Institution of Electrical Engineers, 
since it is from the research laboratories of England that 
most of the early significant advances have come, 'fhe 
subject has a peculiar and important interest for the - 
electrical engineer, in that we live and operate in a gas¬ 
eous atmosphere. Thus, it is not surprising that limila- 
tions set by the electrical proix^rties of the atmosphere 
and, in particular, its electrical breakdown arc in this 
electrical age of considerable practical importance. Wht-n 
it is recognized, furthermore, that the peculiar properties 
of electrically conducting gases furnish important ele¬ 
ments in modern technical advance in the form of illu- 


excitation and ionization functions, inelastic impacts of 
the second class, and various mechanisms of secondary 
electron emission were ess^mtial to proper interpretation. 
Likewise, the vast improvements in physical techniques 
such as high vacua and out gassing, adiievemcnt of 
gaseous purity, measurement, the achievement of elec¬ 
trical pulses of short lime intervals, and the development 
of high-frequency oscillographs, were perhaps even more 
essential to further advance. 

It is accordingly not unexjxcted to discover that the 
mechanisms derived from earlier study, while correct 
in outline, were in many cases seriously wrong in detail 
and that in general the simple pictures which have now 
become fixed in the textbooks need radical revision. 
It is thus my purpose to sketch the significant advances 
in the various aspects of the subject and—^ixrhaps more 
important—to indicate the tasks w'hich remain to be 


minating, rectifying, and welding agencies, and agencies 
for electrical counting, electrical switching, and the am¬ 
plifying of electrical currents, the importance of this 
field to the engint^er is adequately established. 

With the discovery of X-rays late in 1895 there came 
to hand a medium of producing sufficient conductivity 
in gases that proper study could be initiated, and in the 
next 10 years significant advances were made by that 
^ brilliant international group of young physicists working 
under Sir J. J. Thomson at the Cavendish Laboratory. 
As time went on, these' invc.stigatbrs moved elsewhere 
and carried further the researches begun at Cambridge. 

In these first 10 years most of the fundamental proper¬ 
ties of gaseous conduction were delineated, and a general 
understanding of the subject was achieved. At the end 
' of this period the hire of the exciting developments in 
the fields of atomic structure attracted the attention of 
many of these brilliant workers and drew them into 
other channels of endeavor. The loss of active workers, 
however, does not entirely account for the period of 
relatively slow development of the subject which fol¬ 
lowed; for it must be clear that the initial studies had 
gone as far as the existing knowledge and techniques of 
the period permitted. ITie later development of the Bohr 
the discovery of the elastic electron impacts, 


done. 




Kdrin lecture was delivered in londoo 
Aprill 24» 1947* tltmiifh the courtesy of tie Insd- 
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In the early studies much interest was focused on the 
nature and mobility of the positive and negative ions 
in gases, with particular emphasis on the question of 
whether the ion was molecular or consisted of a large 
cluster of molecules. Inadequate techniques and lack 
of gaseous purity led to completely confusing and contra¬ 
dictory results. When it was realized that ions could 
change charge, had specific affinities for cert&iu atomic 
or molecular species, and that in one second of time an 
ion could collide with some hundred millions of molecules, 
the confusing results became comprehensible. Hence, 
in order to study ions of a known constitution with the 
controlled gaseous purity obtainable, it was required 
that ions that did not change charge be observed in short 
I^riods of time. Beginning simultaneously in the labora¬ 
tories of Loeb (45) in Berkeley and Tyndall (<M) in 
Bristol, the recognition of these difficulties led to a satis* 
factory .solution of the problem. Particular credit must 
go to Tyndall and his school of able investigators Who, 
over many years of tedious study, developed the tech¬ 
niques which ultimately clarified the problem (^4), 
This work together with the recognition that dielectric 
|X)}ari2ation and electrostatic attraction play a role in 
giving a fictitious collision cross-section, independently 
of the size of the ion cluster, has now satisfactorily 
brought the theory of ionic mobilities into agreement 
with experiment {48). Notable among these theories Is 
the one published in 1905 by Langeviu (4/) and not 
recognized until rediscovered by Hass£ (25) in Bristol. 
Clustering a limited and often very specific sort doea 
but J$ not of the extensive character originally 
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awfitimed (^7). While much in detail yet remains to be 
done, the resulting information will be of value pri¬ 
marily to the physicist and physical chemist interested 
in atomic and ionic force fields and structure. It will be 
of no great importance in engineering applications. 
What the engineer must, however, recognize is that 
gaseous ion mobilities with ions of more than lO"** second 
of age, except in a few special cases, can have significance 
unique to the particular gas conditions of a given meas¬ 
urement only. Thus, most values given in tables are not 
of general applicability even in the supposedly same 
gases, but may be used in roughly predicting ionic veloci¬ 
ties in order of magnitude in practical application. 

The coefficients of diffusion of ions are related to their 
mobilities by the classical expression, k/D — Ne/P, 
where k is the mobility; D, the coefficient of diffusion; 
N, the number of molecules per unit volume; c, the 
charge; and P, the pressure, llius, what has been said 
about mobilities likewise can be said of the coefficients 
of diffusion with little modification. 

One of the roost important problems in the study of 
gaseous conduction and breakdown hinges on the values 
of the velocities of electrons in electrical fields in gases 
and, more in particular, on their energy distribution and 
their average energies. As early as 1910 it began to l>e 
recognized by Kovarick and Franck (21) that in 
certain gases electrons generated by an ionizing agency 
remained free, and that even in air at lower pressures 
the electrons did not at once attach to molecules to 
yield negative ions. By 1913 Townsend (S4) and his 
pupils had devised a means for studying the mobilities 
of elections in gases and evaluating some sort of an 
average value of their energies, using the ratio of mobility 
to diffusion noted above. Today it is the only existing 
method of even roughly c\'aluating the energies of the 
electrons and relating them to the experimental para¬ 
meter, X/p, the ratio of field strength to pressure, which 
is the determinative quantity in most measurements of 
gaseous behavior. In 1920 I>oeb (44) began investi¬ 
gations on the conditions both of attachment of electrons 
to molecules in gases and of their velocities, extending 
the velocity measurements to higher pressures and 
lower X/p values, and on somewhat purer gases than 
Townsend, lliis work has been continued over (he 
years by I.K>ebV students, notably Wahlin (90)^ Cravath 
(12) f and later by Nielsen (6J) and Bradbury (8), Today 
it can be said that the problem of negative ion formation 
is fairly satisfactorily solved, as will later be indicated, 
whilcsatisfactory cxperimemal data on electron velocities 
over a wide range of pressures in some standard gases 
now exist. This is due largely to Bradbury and Nielsen’s 
work, using Loch’s electron filter, redesigned by them 
as an electrical shutter. With techniques available since 
World War II the velocity measurements could easily 
be extended in range and accuracy if required. 

Stimulated by the work in the early I920’s, together 


willi iht new observations concerning the moan ^ 
patto of electrons in gases determined by Kamsauer 
(<W) and later by Brodc (P), the way was open for k 
theoretical study of electron velocities. Tbis was in¬ 
itiated by Compton (//), who extended his earlier aj)- 
prooch with classical kinetic theory procedures to give a 
fairly satisfactory theor>" of velocities of electrons off 
energies of below the threshold for excitation and ion¬ 
ization. In thus proa'eding, it had been assumed that 
electrons moving in a field in a gas had the Maxwellian 
energy distribution characteristic of thermal equilibrium. 
Following a study of Hertz (26) ^ Druyvesteyn (/7), of 
the remarkable team of physicists active at the rescardi 
laboratories of the Phillips Company in Holland, de¬ 
rived the energy distribution for electrons in gases below 
excitation energies with constant electron mean frc<' 
paths. He showed that the energy distributions did not 
exactly follow the Maxwell law, although the law which 
he derived was not very radically different. Ibis wa>i 
independently rederived, using more general procedun*s 
in kinetic theory, by Cravath (iJ), Davy^lov (15), and 
Morse, Allis, and Lamar (59). Experimentally, how¬ 
ever, the point at which Bradbury and Nielsen’s values 
of the velocities began to deviate from the theoretical 
values given by Compton for different gases indicated 
to these workers tliat the departures of the energv’ 
tribution from the Maxwellian, or even Druyvesteyn 
iofm, was much more radical than anticipated. They 
ascribed this to the fact that the Ramsaucr electron fret' 
paths for some gases increased or decreased markedly 
with electron energy in the regions studied and roughly 
indicated how it oj>eratcd. The rigorous calculation up to 
ionizing energies was carried out by Allis and Allen (I) 
to include variable Ramsaucr free paths, using a mctho<l 
initiated by Pidduck (63) and further developi'd b>^ 
Morse, Allis, and Lamar. 

The fact that the departures from the conventional 
distribution law are so radical and that the distribution 
varies extensively over the energy ranges experimentally 
covered makes it impossible either to interpret the 
meaning of the Townsend evaluation of average electron ^ 
energy in terms of X/p or to apply these to an analysis 
of the ionization and excitation functions. Thus, probably !j 
the most important fundamental problem outstanding 
today is in the evaluation of electron energy distribution 
functions in various gases over extensive energy ranges 
and the relation of these to the experimental parameter, 
X/p, At present I see no method of approach to the 
solution of this problem except through the laborious and ; 
intricate method of calculation initiated by Smit in 
Holland (74), Smit has shown how to derive these func¬ 
tions and has calculated them fairly rigorously for helium ■ 
for only four values of X/p. This work must be extended • 
unless experimental techniques can be devised/ 

The increase in our knowledge of atdmic sintcturc,^ ^ 
together with improved techniques, led to tihe 



ihc pfoblein of the f6miati6n ()f negative ioiih from 
fwse etecimns and molecule$(. 'Fhe work initiated by Loeh 
and Wahlin in 1920 and carrietl further by Loeb in 1923 
indicatwJ the essential soundness of the theory for this 
process, suggested by Thomson in 1916 (77). This work 
led to an estimate of the values of the probability of 
attachment of an electron to a molecule to make an ion 
for some gases. In 1925 V, A, Bailey fJ), then at Oxford, 
showed experimentally that the probability of attache 
ment in air decreased as the electron energy in the 
gas increased—a condition not recognired by Thom¬ 
son. With the invention of the electron filler by I-»oeb, 
Cravath and later, more successfully, Bradbur>’ (7) were 
able to measure the character of the process of the for¬ 
mation of negative ions. This was found to be a diver¬ 
sified and, in some cases, a complicate process. In 
only two molecular gases, (h and SO*, do electrons 
directly attach. In these the process is one in which the 
electron attaches to the molecule, the low heat of ion 
formation going to vibrationa' energy of the molecular 
system. Unless in a relatively short time the molecule 
can lose this energy in impacts with other molecules, the 
electron will reabsorb its energy and leave the ion. The 
problem has been successfully attacked wave mechani¬ 
cally by Bloch and Bradbury (5), and the theor>^ agrees 
with I-ocb*8 findings (46) an to the energy of attach¬ 
ment. In other gases the energy of attachment to one ()f 
the atoms of the molecule, together wilh the energy of 
the electrons, suffices to dissociate the molecule and foim 
the ion in a three-body process, the residual encrg>* being 
taken up as kinetic energy of separation. While radiative 
capture of an electron yielding negative ion formation is 
possible, the probability is so small that ion formation 
takes place* if at all, only by three-body processes where 
the excess energy is removed in the kinetic form. As 
shown by Massey (55), certain spectroscopic states of 
atoms and molecules have negative heats of ion for¬ 
mation, ami in these no electron attachment occurs. 
Notable among them are the % and 'Z states (7). In 
such gases electrons remain permanently free. While 
much work still remains to be done, the data to lx* gained 
arc of value primarily to those interested in atomic and 
molecular structure, and the present information is 
adequate for the engineer. 

While the process of recombination of negative ions 
or electrons with positive ions, to annihilate the charges 
in the gas, was one of the first subjects studied in 1896, 
it has proved to be one of the most difficult and stubborn 
of all the problems to interpret. The basic equation for 
recombination reads that the loss of idns by recombin¬ 
ations dn in a time dt out of n ions of each sign per 
cm.» is dn ^ Its solution indicates that, starting 

with n» posHiye and negative ions per cm> at t * 0, 

wi^ be n » — ions remaining after a time t. 

' , 1 -TThati ", 

Ihe ^ is odM the qoefficirnt of recombination 


of ions. Early work by Thomson and Rutherford (79). 
Townseitd (80), and esixcially Langevin (40) derived 
the order of magnitude of a as for ions in mosi 
gases. An early theory for the value of o, deducetl l>y 
Lange vin, was based on assumptions which were er¬ 
roneous as applied to the usual conditions met with in 
a gas. This, together with the complicated nature of 
the processes at work and the experimental limitations, 
imposed thwarted interpretation for many years. In 
general there are four possible steps in the recombination 
process: a diffusive approach, an active electrostatic 
attraction, a mutual orbital encounter, and the transfer 
of charge. Depending on the density of the ions, the 
nature of the carriers, the pressure, the temperature, 
and the energy of negative ion formation, some of these 
four processes cither are the determinative factor fixing 
or or may even be absent. Furthermore, measurement 
docs not yield the concentrations needed directly biM 
gives the quantity of ions, q, in a given gross volume. 
V. Use of the values of concentration n determined by 
the ratio q/V requires, then, a random but isotropic 
distribution of ions in space. With some forms of ionizing 
agencies usetl such as fi particles or y rays and X-rays, 
this is not achieved, and n changes in time by diffusion 
irrespective of the recombination loss, thus complicating^ 
theory. This latter aspect is also affected by the speed oi 
attachment of electrons to molecules to give negative 
ion^ Finally, recombination is a slow process, and tlu 
time required to get measurable changes in concentration 
n by recombination is of the order of 10“* second or 
more long, llius, loss by diffusion of ions and especially 
of electron.^ to the walls causes trouble. The worst dii 
ficulty, however, lies in the fact that in all but the purest 
gases made of single t>T>es of atoms the ions change their 
size and character during the 10^* second of measure¬ 
ment, thus altering a continually. As a result of a long 
series of investigations beginning in 1925, using tlu 
most modem techniques by Marshall (55), Luhr (55). 
and finally Gardner (22) in Loeb*s laboratory, fairly 
good results were obtained in one gas only (Os) by Gard¬ 
ner in 1938. Similar techniques were used nearly simul¬ 
taneously !\v Sayers (66) for air, and while the data are 
good, the values cannot be compared with theory because 
of the heterogeneous nature of air. Even more than for 
ionic mobilities arc the values of the coefficient of re¬ 
combination dependent on ionizing conditions, gase«jus 
purity, and composition, so that practically all data 
given in the literature are unreliable. For purposes of 
calculation the values of the coefficient given by Gardner 
and Sayers may be used as orienting magnitudes for ion¬ 
forming gases. The coefficient of recombination for 
electrons and positive ions cannot be evaluated in gases 
under normal conditions because of its low value iit 
contrast to rapid electron diffusion. Kenty (35) atwl 
MoUw (SS) and associates have evaluated it for art 
plasma and obtained values of the order of 2 X 

M 



ij) liigher than wave mechanical theory yields 
but very small compared to the values of about 2 x 
for air and Oa* Later work of Sayers on arcs and of 
Craggs on sfmrk channels have confirmed and extended 
these findings. 

In theory the mechanism of recombination depends 
on the relative importance of the four steps indicated. 
It thus depends on the distribution of ion pairs in space, 
the nature of the carriers, the pressure, the temperature, 
and the density of ionization in a complicated fashion. 
Hius, much confusion has existed for a long time. Lately 
Jail^ (31) has studied the general problem and indicates 
that for very high gaseous densities the original Langevin 
theory applies. From some 10 atmospheres down to 2 
atmospheres, a diffusion theory of Har[)er (24) which, 
except for an undefined constant, is in form the same as 
I.angevin’s equation, is valid. ITiomson’s (78) equation 
is applicable and has been experimentally established 
to hold from about 1 atmosphere down to 10'^* mm. 
pressure. Below this, a simple theory proposed by Loeb 
(47) is indicale^l. For recombination under o-partide 
ionization, the theory developed by Jaif6 (32) must be 
used. No adequate quantitative theory has yet been 
derived for initial recombinaticn with X-ray ionization 
for time intervals shorter than 0.1 second. 

In the study of gaseous discharges such as arcs or 
glows with ion concentrations in the order of 10» 
ions/cm.*, much information of value can be obtained 
by the use of electrical probes. With such electron and 
ion densities and greater onc.s, the Maxw’ellian energy 
distribution again begins to appear, despite the action 
of the field. Thus, good approximate values of ion and 
electron densities, ion and electron energies, space, 
and wall potentials can be derived. These techniques 
were initially developed by Langmuir and Mott-Smith 
(^J), Compton (42)^ Schottky (7J), and others. In recent 
years advances enabling the measurements to be ana¬ 
lyzed to give electron energy distributions of non-Max- 
wcllian form hav(^ been introduced by Dniyvesteyn 
(16), An excellent alternating current method of study 
of the energy distribution has l>ecn developed by Sloane 
and MeCtregor (73) iti the laboratory of Emmei6us 
at Belfast; 

Probably the greatest contribution to the fundamental 
analysis of electrical discharge mechanisms is due to the 
studies of Townsend (81) and his group, which began 
in 18Q9 to 1903 on the two ionizatbn coefficients. Town¬ 
send observed that if one sUrted a current of U electrons 
from the cathode in a uniform field plane parallel gap 
of length X and placed a high fields X, at a pressure, p, 
across the gap, the current of dcctrons and ion,s, i, meas¬ 
ured after the initial electrons had crossed the gap was 
given by i Here cv is a constant dependent of the 

nature of the gas and the value of X/p. It gives the 
average number of new clectrom produced per unit 
distance traversed in the field direction by one electron 



ionization by collision the gaa atoms Or mole‘s 
Pities. Townsend further found thkt this quantity, 
how designated as the first Townsend coefficient, varied 
such that one could write ct/V * f(X/p). The f(X/p) « 
is a complicated slanting S-shaped curve in which the 
initiat rise was shown by Masch (54) in Aachen and 
Sanders (68) in Loeb’s laboratory independently to be 
of the form e while the top of the curve has a form 
varying about as (X/p)'^*, as shown by Poain (64). 
Al^ough earlier evaluations suffer from deficient control 
of gasoi)us purity, the later results of Penning and Kruit- 
hoft (J9) miEindhoven on the inert gases and of Bowls 
(6) and Hale (23) in Loeb's laboratory for pure N* 
and Hj probably begin to represent the proper values. 
The work of both Penning and Loob^s group demon¬ 
strates the effectiveness of the actions of certain impuri¬ 
ties present to 1 part in 10® or 10®. While earlier theoretical 
attempts to evaluate a before a proper appreciation of 
interaction between electrons and atoms or molecules 
was at hand are faulty, we now have a proi)er procedure 
outlined in the theory first suggested by Holm (27) 
but finally developed by Emmel^s, Lunt, and Meek 
(IS). It cannot today be applied to calculations of a/p 
except in limited regions where the electrons have the 
Maxwellian energy distribution, in that it depends criti- 
cadly on the form of the distribution law. One can then 
rest assured that the pioneering work done by Townsend 
is basically correct and feel quite confident in the ap¬ 
plications of the first function. Aside from the ignorance 
of the correct electrmi energy distribution, the informa¬ 
tion most urgently needed today by the engineer is a 
reliable set of experimentally deterramed values of a/p 
over large ranges of X/p in important gases of recognized 
purity. The need for such data is evident when it is 
noted that wc have as yet no values for a/p in pure 
mercury-free air from X/p 20 to X/p 1,000, the region 
covering most discharge phenomena in air. Values in 
roercury-contaminated air may well be 25 per cent 
off at high values of X/p. 

Townsend second (8S) great contribution in the 
study of discharges lay in the analysis of the curves for 
i at higher values of X/p, in air above X/p «• 100, 
at which point i increases more rapidly than according 

to i ioc"* This is seen at once by plotting log ~ against 

Jo 

X. The resulttog linear graphs, whose slope gives a* 
are replaced by lines that are initially straight but curve 
upward at higher values of x. This upeurving was ascribed 
by Townsend to the creation of 0 new electrotiR, by 
impact of posili6e ions on molecules, per unit distance 
of advance from ancxle to cathode. Both Townsemd and 
Thomson (76) in about 1%2 independefitly recognized, 
however, that the effect of this d could also 

be pibduced if each p^itive ion str^ing^^ cathiai^ had 
a chaywe, T. ^ 

Whije Tbwitsehd has for a long adhered 



Ofiginal p6$itive ions cmi ionize in the 

g^, the extei;ifliv!e o]q>enmcntal data and theoretical 
atudy have ^wn that, with values of X/p existing in 
the gas, positive ions cannot ionize {89 ). Meanwhile 
it had been shown by Brode and Neumann {10) that, 
other secondary medianisms beside the electron libera¬ 
tion can be effective in producing the observed increase 
in the curves of Townaeiid. Those mechanisms are photo¬ 
electric liberation at the cathode originally proposed by 
Taylor (7J), Holst {29) y and others, the action of meta¬ 
stable atoms on the cathode (Jtf), and photoelectric 
action in the gas, which plays important roles in gaseous 
breakdown at higher pressure {14) but is probably of 
little significance under Townsend^s experimental condi¬ 
tions. Aside from the quantity, j3, then, at least three 
processes, electron liberation by positive ion bombard¬ 
ment, photo*'lectric liberation from the cathode, and, in 
api)ropriato gases, action of ifietastable atoms at the 
cathode, are known by experiment to give adequate 
numbers of electrons to yield a satisfactory process. 
It now happens that the extent of the curved portions 
of Towi>send’s curves arc not adequate lo enable one 
to differentiate the processes active, and Brode and 
Neumann in V)2H showed that within the limits of uiv- 


certainly each of these processes would yield an equation 
for i, with appropriate constants that would fit the ob¬ 
served curves. In consequence wc will designate what 
Townsend originally called his coefficient as the second 
Townsend ccwfficient without implying any specific 
mechanism. It is conventionally ascribed today lo a 
liberation of electrons by pasitiw ion impact on the 
cathode and designated by the Greek letter y. The 
resulting current, i, for high values of X/p is thus given 


byi 




If theotherprocessesarcaclive,equations 


of analogous form with ai>propriately altered constants 
can be used. 

The essential \'alidity of these conclusions is again 
indicated l)y the results obtained by Bowls and Hale 
in pure Nu and H*, using different cathode surfaces, 
once merenjr)^ contamination had been eliminated, as 
well as by the work of Iluxford and Engstrom (20), 

While the recent advantts have clarified the situation 
and indicated the solution, the state of knowledge is 
wotifuUy deficient, for in tiie interpretations of most 
diftcharge phenomena the values of these various second¬ 
ary mechanisms are indispensable. The current needs 
ih this direction will now be indicated. 

While the beautiful studies of Oliphant (62)^ the 37th 
K^vin lecturer, and others (JJ) on the secondary electron 
llbeiatiou by positive ion impact gave data for ions of 
hi|^f velc^ities, nothing is known about the efficiency 
of different ions on various surfaces for ions below 20 
of energy. Nor is the relation between the work 
iunctidn pi the Cathode and this liberation known. 
Such defects in knowlodge extend as well to the liberation 


of electrons by metastable atoms. Likewise, while the 
work of Taylor and others has indicated the order of 
magnitude of the photoelectric yields from the cathode 
by photons procluced in a Townsend gap, there is abso¬ 
lutely no proper quantitative data either on the actual 
yields for different metals under different conditions 
of gaseous content or on the changes in work functions 
of such surfaces with different gas coatmgs. There is 
also little information as to the efficiency of the various 
wave lengths in the ultraviolet below 1,000 A, either at 
surfaces or in gases, or of the absorption coefficients of 
such photons in the gases used. 

Finally, we are in complete ignorance of the yield 
of photons accompanying the electron avalanches caused 
by Towiisend’s « in their passage to the anode at various 
electron energies in fields near those of breakdown. This 
deficiency is now more serious, since the photon produc¬ 
tion is (essential for the streamer process which charac¬ 
terizes all breakdown at higher pressures and gaji lengths. 
Hence, intensive study of photon production, absoq)tion, 
and photoionization in standard gases constitutes one 
of the most urgent fields of investigation. It is believed 
that the jmstwar experimental techniques are probably 
now adequate for the tasks indicated above. 

The original criterion for the l)reakdown of a plane 
parallel gap to yield a spark, which Townsend (82) 


took from the equation 


ioc*** 

,.- by setting 1 — 

1 — 


0 , 


has been substantiated in fact. It is now' established that 
Townsend\s use of the equation above for this purpose 
was unwarranted, but Holst (29) has indicated that the 
condition fixes the threshold for a sj>ark breakdown on 
other considerations. This correct intcq>retation, as 
more rec«mtly indicated by Loeb (49), at once leads to an 
understanding of the statistical fluctuation Jn the \^Iues 
of the potential at which individual sparks appear and 
further correlates well wdth recent time-lag studies. 
Experimental confirmation of the Townsend-Holst 
mcchansim for sparks at relatively low pressure and gap 
length has been achieved by the time-lag studies of 
Schade (70), As, however, Meek (57) has indicated 
in his excellent paper before the Institution, after 1927 
many lines of evidence converged to show that the 
mechanism as pictured by Townsend and Schade for the 
plane j>arallcl gaps at lower pressures cannot apply at 
pressures approaching atmospheric and gaps in excess 
of a few miilitneters in length. The work of Loeb (85) 
and his students on positive corona, beginning in 1936, 
inevitably led to the develoi>mcnt of the streamer theory 
of the spark by 1940. For this Meek (5^) provided the 
quantitative criteria. Slightly later and from quite a 
different line of investigation using a C. T. R. Wilson 
Cloud Chamber, Raether (65) in Jena arrived at the 
streamer mechanism of breakdOAVn and actually photo¬ 
graphed the stiJeamm. Quite independently of Meek, 
he arrived also at the same quantitative criterion, al- 
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thou^ he (lid not carry hLs investigations very far. 
The logical extensions of this new mechanism were 
carried as far as speculation and the war permitted by 
Meek and Loeb in their book (5/) on the mechanism of 
the spark. This analysis leads to countless unanswered 
questions, and the problems awaiting solution are too 
many to mention. The famous Pasdien law that the 
sparking potential is a function of the product of pressure 
and gap length is not obeyed by Meek's theory, and the 
recent measurements of Howell {30) indicate that the 
discrepancies are very large at higher pressures. There 
are no continuous, consistent sets of data on sparking 
potentials in mercury-free dry air with pressure varying 
and gap constant, and vice versa, over a sufficient range 
of pressure and gap length values to permit of a test of the 
theory. Such an investigation by one laboratory is 
urgently required but is an exceedingly laborious and 
perhaps costly undertaking, as high potentials and fairly 
long gaps free from electrical field distortion are needed. 
Another urgent study requires that the points of transi¬ 
tion from the Townsend mechanism to the streamer 
mechansim at different pressures l>e determined. Present 
^'Stimateft range from a value of 200 mm. pressure X 
cm. gap Icngtli for a 1-cm, gap in air to 1,000 mm. X 
cm, Other problems involve the study of the streamer 
mechanism of breakdown which proceeds from a negative 
lK>mt, and the question of the sparking potential for 
very long gaps. 

The use of the simultaneous application of all available 
methods of study as initiated by Loeb's {50) group 
and the development of new, fast oscillographs have led 
ro notable advances in the understanding of the posi¬ 
tive and negative corona mechanisms and their ultimate 
breakdown to a s^aric. Much still remains to be done, 
but progress appears to be satisfactory. The study of 
spark breakdown with alternating potentials, particularly 
a.s functions of frequency, has shown that the threshold 
is lowered some 17 per cent as frequency is increased 
from 1(P to some 4x10* cycles in short gaps, doubtless 
owing to iiwsitivc space charge accumulations {67), 
.As frequencies go up to the radar range of 10“ to 3 X 
10“ cycles, the potential rises some 25 per cent above 
the d*c breakdown. In this case the electrons travel 
only short distances between reversals of the field, and 
the whole mechanism Is little understood. The investiga¬ 
tion of the whole range of frequencies and a study of the 
mechanisms at work present a scries of fascinating prob¬ 
lems for an interested obscrv'cr. 

Considerable advance in the understanding of the 
vTicuum spark, so important in modern industrial applica¬ 
tion, has resulted from Bennett's {4) theory of the self- 
k»cu8mg beam. '^This theory materially assisted the 
successful study of the mechanism of the vacuum switch 
by KoUer {37) in Loeb's laboratory. 

One or two comments are in order with respect to 
glow discharge and the arc. 'Thanks to the develop- 
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meat of probe studies, more is known about the glow 
than any other form of gaseous discharge. Thus, wherever 
probe studies are possible, gradients, potentials, electron 
energies, and, thanks to Druyvesteyn {i6) and Sloane 
and McGregor (73), their energy distributions can be 
measured. There arc, however, two regions in which 
such methods arc not too successful. These are the 
cathode dark space, where ionization is insufficient, 
and the region of the anode fall of potential. It is desirable 
that much more data be gathered concerning the anode 
fall where the idcctrons have high energies, a negative 
space^charge sheath exists, and in which the positive 
ions are created. The vital element in any quantitative 
treatment of the glow discharge lies in a knowledge of 
the cathode fall of potential. Since probes fail in this 
region, only one proper survey has been made in one 
discharge type by the late F. W. Aston (3), using the 
deflection of a fine cathodc-ray beam. It Is urgent that 
further studies be carried out in other gases over a range 
of pressures. With modem improvements in techniques, 
such as electron multipliers and cathode-ray oscillo¬ 
graphs, it is expected that more information can be 
obtained by electron beam measurements. Recent 
investigations by Morton (<S0) and later work by Johnson 
{34) in Loeb’s laboratory have shown that fit fields 
which vary as rapidly with distance as do the dark simce 
fields, one cannot apply the first Townsend coefficient 
as measured in uniform fields for calculating the ioniza¬ 
tion produced. Not only is the ionization from 2 to 6 
or more times greater than given by the integration of 
such coefficients over the cathode fall, but the spatial 
distribution of ionization about the cathode is just the 
inverse of that given by the use of Townsend's functions. 
This recent investigation explains the striking charac¬ 
teristic structure of dark space and glow always observed 
and previously at variance with theoretical prediction 
on Townsend's function Thus, past attempts at calcula¬ 
tion of the glow discharge using the condition of Holst 
and Oosterhuis {28) ^ Sceliger {72), and v. Engel and 
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Stcenbeck {19), that « 1, must l>e modified by 

replacing er by the evaluations of G. W. Johnson 
for the conditions found by Morton. Johnson's work 
covers these functions for pure Hj ajid mercury-free 
sir from 0.1 to 760 mm. pressure. More data such as 
Johnson's on other standard gases are urgently needed, 
and the investigation should be extended to spherical 
clectiodc synunctry instead of cylindrical. 

With regard to the mechanisms of arcs, the high 
temperatures and microscopic sca]e.s of distance involved 
in the aitical areas preclude study, and much remains 
to be done. While the refractory electrode arcs are amen¬ 
able to some measure of theoretical treatm^t^ 
mechanism of the low-melting-point metal vapor arc ^ 
is not clearly understood and is not amenable to aohi- 
tion. There seems little doubt but tlutt the source of 
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ions in such arcs is in the plasma of the gas adjacent 
to the cathode and previous speculations such as those 
invoicing held emission are inadequate to account for the 
phenomena. Equally illusory are the attempts to account 
for the mechanism by the glib term, “temperature 
ionuation/^ Granted that the region near the cathode 
is at a high temperature, conditions are so far removed 
from equilibrium that one cannot apply M N. Saha's 
equation. It appears that we are confronted in this 
study with a situation presently also being encountered 
near the surface of particles moving with supersonic 
velocities, in which we cannot apply the familiar pro¬ 
cedures of thermodynamics and kinetic theory. In these 
cases one has in microscopic regions large numbers of 
atoms or ions moving to the cathode or a surface, inter¬ 
changing energy with solid or liquid surfaces, and leaving 
those surfaces with considerable directed momentum 
and energy. In these regions there are thus large numbers 
of particles of energy many times those of thermal 
equilibrium with directed velocities. The conditions 
for ionization are present, but a new mathematical 
physics is needed to calculate the consequences which 
depart widely from equilibrium conditions. 

In presenting this summary I have attempted to 
include the advances and accomplishments in the last 
50 years. What I consider more important, however, 
in this brief summary is not so much a glorihcation 
of the past but an indication of the problems still to be 
solved. It is my hope that the indications of just a few 
of these will arouse an interest in this presently neglected 
£eld, inspiring some few individuals, at least, to aid 
physicist and engineer in the work which remains to be 
•done. 
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The Truman Veto 


^ Howard A. Meyerhoff 

Department of Geology, Smith College, Northampton, Massachusetts 


S cientists will undoubtedly be 

tempted to condemn the President for vetoing the 
National Science Foundation Act of 1947 (S. 526), 
and some have already yielded to this temptation. It 
may be hoped that the rest will apply the same processes 
of analytical th6ught to the reasons behind the veto as 
they conscientiously apply to their own professional 
problems. 

Although the vetoed Smith bill has evolved a long way 
from the Magnuson bill, which was introduced into the 
79th Congress during the summer of 1945, it is basically 
the same type of legislation. It has made some political 
concessions on patent provisions; it has prescribed a 
feeble measure of geographical distribution for scholar¬ 
ships; and it has liberalized the divisional structure of 
the Foundation. However, it strictly adheres to admin¬ 
istration by a part-time board of eminent scientists, and 
it, commits the legislative blunder of creating an Inter- 
Departmental Committee on Science whose chairman 
is an appointee of the part-time board, notwithstanding 
the fact that his powers affect many of the executive 
departments of the Government. For the President to 
have no say in naming a committee chairman who, in 
rcgaid to scientific matters, outranks his own Cabinet 
officers in the executive branch of the Government is 
little short of preposterous. As originally drawn and 
finally passed, the bill still precludes reasonable geo¬ 
graphic distribution of funds for research. It is, in short, 
the Bush bill, based upon the Bush report, Scienu, the 
endless frontier. It was, moreover, engineered through 
committee by the man who, in 1945 and 1946, personally 
represented Dr. Bush, 

In 1946 the Administration made it perfectly clear that, 
if such a bill reached the President’s desk, it would be 
vetoed, and the reasons given were substantially the same 
as those contained in the veto message. That the Adminis¬ 
tration’s views were shared by many scientists and other 
educators was evident from the size and vigor of the 
committed formed by Harlow Shapley and Harold C. Urey. 
Furthermore, that the President had not changed his 
mind in 1947 must have been clear to Dr. Bush and 
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the other supporters of the bill. It is reported that 
Senator Smith had even more authoritative information 
regarding the President’s attitude. 

In the face of the President’s forthright statements, 
S. 526 was drafted and introduced. Little regard was 
paid to the carefully considered recommendations of the 
Inter-Society Committee, sponsored by the American 
Association for the Advancement of Science. The Morse 
Amendment, which liberalized the geographic distribu¬ 
tion of research funds and which mi^ht possibly have 
saved the bill from veto, was defeated 'in the House. So 
the Bush bill went to the President, and the President 
kept his word. If the proponents found no reason to 
change the bill, certainly the President had no reason to 
change his mind. Indeed, it was virtually necessary to 
veto a piece of legislation which assigned powers in the 
executive branch of the Government to a director whom 
the President could neither name nor remove. 

Scientists must look at facts squarely and honestly. 
There are many who favor S. 526 because they have faith 
in administration by scientists who have demonstrated 
ability in science and b admbistration. But there are 
as many more who feel that, however capable the ad- 
mbistratiem of a scientific board may be, the Board is 
bound to consist of men who, from temperament and 
experience, will administer Government-supported scien- 
researdi b the same way as mdustriai and national 
defense research. At present fewer than 50 institutions 
are receivbg well over 90 per cent of all research finanebg 
from industry and from the Army and Navy. There is no 
complaint about this allotment of funds, but there is 
serious objeetbn to the disproportionate award of addi¬ 
tional grants to the same institutions. Not only will it 
widen the gap between the large and the small universities 
and technical schools; it will literally dvrarf the latter 
by drawing Foundation-subsidized students and under- 
^paid but competent instructors to the former. 

Two provisions of the bill make such a trend inevitable: 
(1) the qualifications set for members of the Board, who 
will necessarily be mainly big-name men from blg-namc 
institutions; and (2) the stipulation that research grants 
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shall be made to the institutions best qualified to carry 
out the projects in question. Such a policy makes good 
sense to practical business-minded men, but its execution 
will serve to deepen the existing foundations of science 
rather than to broaden them or to build new ones. 

The administrative structure of the Foundation as 
proposed in the vetoed bill would have concentrated too 
much power in the hands of too few, without a single 
effective control from scientists, the Congress, or the 
President. Let us grant that the choice of scientists 
would fall uix)n men in whom there is complete public 
and professional confidence. The full Board is required 
to assemble but once a year, and effective control rests 
with an executive committee of 9. Everyone will agree 
that the a<lvice and guidance of such men is inifx^rativc 
to the success of a Foundation; yet, regardless of the 
character of the men who will be selected, and who will 
undoubtedly give sincere and disinterested service to the 
public and to science, is it wise to leave American scien¬ 
tists without recourse or appeal from the acts of the 
Foundation, save through the slow machinery of presi¬ 
dential appointment or through violent death by the 
withholding of appropriations? 

Already Government-financed research and not a little 
industrial research arc guided and, to some extent, con¬ 
trolled by a small group of scientists. Let it be said they 
have done their job well. But many scientists are as 
deeply concenied about close professional control as 
they arc about the hazards of political control. If the 
Smith bill (S. 526) assures freedom from the latter, it 


certainly invites and almost prescribes professional 
control, which may quite conceivably be identified with 
the group directing so much industrial and military re¬ 
search. That there may be something to fear is suggested 
by the way in which S. 526 was introduced and maneu¬ 
vered in Congress, the limited sources from which advic# 
was sought, and the studied disregard of preferences ex¬ 
pressed by the Intcr-Society Committee, which had the 
broadest possible base among U. S. scientists. 

There are those who sincerely believe that no such 
danger exists, but this belief is not held by many who 
were close to the situation in Washington. It certainly 
was not held by President Truman, who has persistently 
shown a genuine concern about the welfare of science. 
Is it not reasonable, now, to urge that those who have 
tried to get a particular type of legislation passed and 
have twice failed, relinquish the task to disinterested, 
scientists, who \vill view the problem more broadly and 
dispassionately? Tliere are many such men, and there is 
no hostility toward science cither in the Congress or in 
the White House. The Senate has, by passing S. 1850 in 
1946 and S. 526 in 1947, demonstrated that it is trying 
to give scientists what they want. WTiat it needs now is 
the advice of representatives of science rather than 
advocates of a partisan point of view. Surely the Asso¬ 
ciation's In ter-Society Committee comes closer to the 
requirements of the present situation than a group 
determined to give science what is supposedly good for it, 
whether it wants it or not. This is the time for leaders 
in the Inter-Society Committee to take over and to act. 


NEWS 

and Notes 

Since many sclentUts will not have 
seen the complete text of President 
Truman’s Memorandum of Disap¬ 
proval of S. 526, dated August 6, and 
since many others will undoubtedly 
wish to refer to it in the coming 
months, the veto message is presented 
in full below; 

1 am withholding my approval of S. 
526, the National Science Foundation 
Bin. 

I take this action with deep regret. On 
several occasions, 1 have urged the Con¬ 
gress to enact legislation to establish a 
National Science Foundation. Our na¬ 
tional security and welfare require that 
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we give direct support to basic scientific 
research and take steps to increase the 
number of trained scientists. I had hoped 
earnestly that the Congress would enact a 
bill to establish a suitable agency to stim¬ 
ulate and correlate the activities of the 
Government directed toward these ends. 

However, this bill contains provisions 
which represent such a marked departure 
from sound principles for the administra¬ 
tion of public affairs that I cannot give 
it my approval. It would, in effect, vest 
the determination of vital national poli¬ 
cies, the expenditure of large public funds, 
and the administration of important 
governmental functions in a group of in¬ 
dividuals who would be essentially private 
citizens. The proposed National Science 
Foundation would be divorced from con¬ 
trol by the people to an extent that im¬ 
plies a distinct lack of faith in democratic 
processes^ 

Moreover, the organization prescribed 
in the bill is so complex and unwieldy 
that there » grave danger that it would 
impede rather than promote the Govern¬ 


ment’s efforts to encourage scientific 
research. The Government’s expendi¬ 
tures for scientific research and develop¬ 
ment activities currently amount to 
hundreds of millions of dollars a year. 
Under present world conditions this 
work is vital to our national welfare and 
security. Wc cannot afford to jeopardize 
it by imposing upon it an organization 
50 likely to prove unworkable. 

Under S. 526, the powers of the pro¬ 
posed Foundation would be vested in 24 
members appointed by the Presid^it 
by and with the advice and consent of 
the Senate. These members would be 
part-time officials, required to meet only 
once each year. This group would, in 
turn, select biennially from among its 
24 members an executive committee of 
9 members and would exercise its powers 
through the executive committee. This 
9-inember executive committee would 
also be a part-time body required to 
meet only 6 times a year. 

The Foundation would have a chief 
executive officer, known as the Director. 
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lie would be a|»pointed by the V^aember 
eapeeutive committee unless the 24^mein- 
her body itself chose to eppomt him. 
The power end duties of the Director 
would be preKribed by the executive 
committee and exercised under its super- 
viiiou. 

There would be within the Foundation 
a number of divisions^ each exercising 
such duties and performing such functions 
as the Foundation prescribed. There 
would be no limit upon the number of 
divisions which the Foundation could 
establish. For each division there would 
be a divisional committee. In the case of 
the Committee for the Division of Na¬ 
tional Defense there would be a limit of 
36 members, half of whom would be 
appdnted by the Foundation and half 
of whom would be representatives of the 
armed services. In other cases, there 
would be no limit upon the number of 
members of each divisional committee 
and all of the members would be ap* 
pointed by the Foundation. Not only 
would these part-time committees furnish 
advice mid make recommendations con¬ 
cerning the Government’s scientific re- 
aeardi program, but each divisional 
committee would also ^'exercise and 
perform the powers and duties of its 
divitkm.*' 

The Foundation would also be em¬ 
powered to appoint commisBions in 
various fields of research. Three such 
commSsekms are specified in the bill, and 
the Foundation could appoint as many 
additional special cominMons as it saw 
fit. Each such commission would consist 
of 6 eminent scientists and 5 members 
fiom the general public. After making a 
survey of public and private research 
already being carried on, each of these 
commisuons would recommend a re¬ 
search program within its field and 
constantly review the manner in which 
such a pn^m was being carried out. 

Apart from the confiicts and confushm 
which would result from this complex 
organixatbn, the bill would violate basic 
principles which make for responsible 
government. 

The Constitution places upon the 
President the responsibility for seeing 
that the laws are faithfully executed. 
In the administration of this law, how¬ 
ever, he would be deprived of efiectivc 
means for discharging his constitutional 
responsibility. 

Full governmental authority and re¬ 
sponsibility would be placed in 24 part- 
time office whom the President could 
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not effectively hold reispbtw^le m proper 
administration. Neither eodld the Direc¬ 
tor be held responsible by the President, 
for he would be the appbintee of the 
Foundation and would be insulated from 
the President by two layers of part-time 
boards. In the case of the divisions and 
special commissions, the lack of account¬ 
ability would be even more aggravated. 

The members of the Foundation would 
also be authorized to appoint the full¬ 
time administrative head of an important 
agency in the executive branch of the 
Government, as well as iriJre than 70 
additional pkort-time officials lit whom 
important governmental powers would 
be vested. This represents a substantial 
denial of the President’s appointing 
power, as well as an impairment of his 
ability to see that the laws are faithfully 
executed. 

The ability of the President to meet 
his constitutional responsibility would 
be further impaired by the provisions 
of the bill which would establish an 
Interdepartmental Committee on Sci¬ 
ence. The members of this committee 
would be representatives of departments 
and agencies who are re^ionsible to the 
President, but its chairman would be the 
Director of the Foundation. It would be 
the duty of this committee to correlate 
data on all Federal adentific research 
activities and to make recommendations 
to the President, to the Foundation, and 
to the other departments and agencies 
of the Government concerning the per¬ 
formance of their functions in this fielH. 
Thus, an officer who is not appointed 
by the President, and not responsible to 
him, would be the man primarily charged 
with the performance erf functions which 
are peculiariy within the scope of the 
President’s duties—that is, the coordina¬ 
tion of the work of executive agencies. 
This is ei^)edally unwise iriien the ac¬ 
tivities concerned are so intimatdy 
related to the national welfare and 
security. 

There are other compelling reasons 
why control over tht administration of 
this law should not be vested in the 
part-time members of the Foundation. 
The Foundation would make grants of 
Federal funds to support scientific re¬ 
search. The recipients of these grants 
would be determined jn the discretion of 
the Foundation. The qualifications pre¬ 
scribed in the bill for members of the 
Foundation would rnsiire that most of 
them would be individualii employed by 
institutions or organiaatioDS eligible fenr 


the grants. Thus, there is mated a con¬ 
flict of interests which would Inevitably 
give rise to suspicions of favoritism, 
regardless of the Complete integrity of the 
members of the Foundation. 

It is unfair to individuals asked to, 
accept public office that they should be 
put in such a vulnerable position. More¬ 
over, Colleges and universities and other 
organizations seeking aid for scientific 
research deserve the assurance that the 
manner and extent of their participation 
in a national program will be determined 
on a completely impartial and objective 
basis. 

Adherence to the principle that re¬ 
sponsibility for the administration of the 
law should be vested in /uU-time officers 
who can be held accountable will not 
prevent the Government from utilising 
with great advantage the services of 
eminent scientists who are available only 
for part-time duty. Wc have ample 
evidence of the patriotic and unselfish 
contributions vdilch such citizens can 
make to the success of governmental 
programs. The role to be played by such 
part-time participation, however, is more 
appropriately one of an advisory nature 
rather than of full responsibility. In other 
governmental programs of vast national 
importance, this method is used to obtain 
advice and recommendations from im¬ 
partial experts as well as from parties in 
interest. There is no reason why such a 
system cannot be incorporated in legisla¬ 
tion establishing a National Science 
Foundation. 

For the reasons 1 have indicated, I 
believe that this bill raises baric imei of 
public policy. There would be no means 
for insuring responrible administration 
of the law. If the prindplea of this biU 
were extended throughout the Govern¬ 
ment, the result would be utter chaos. 
There is no justification in this case for 
not using sound prindirfet for normal 
governmental operations. 1 cannot agree 
that our traditional, democratic form of 
government is incapable of properly 
administering a program for encouraglni 
scientific research and education. 

It is unfortunate that this legislation 
cumot be approved in its present form, 
Hie withholding of my sigiuture at this 
time, however, will not prevent the 
Government from engai^g in the suf^>mt 
of scientific research. Research actidtiei 
are carried on extensively by various 
executive agencies under exht^ laws, 
and would continue to be carried w 
whether or not this hill became hiw. The 



00 ^ funds nudt hy the Con* 

groM for expendltuie by ^ Foundetum 
tre funds which tnii^t be transferred 
from other ainciesj thereby reducis^ the 
smounU which those other ngendes 
could spend for aimilsr purposes. No 
funds were made available for the schol¬ 
arships and fellowships authomed in the 
bill. Thus, there would be no immediate 
gains which would justify accepting the 
riidES involved in the approval of this 
legislation. 

1 am convinced that the long-range 
interests of scientific research and educa¬ 
tion will be best served by continuing 
our efforts to obtain a Science Foundation 
free from the vital defects of this bill. 
These defects in the structure of the 
proposed Foundation are so fundamental 
that it would not l>e practicable to permit 
its establishment in this form with the 
hope that the defects might be corrected 
at a later date. We must start with a law 
which is basically sound. 

I hope that the Congress will recon¬ 
sider this question and enact such a law 
early in its next session. 

About People 

Dorwln Cartwright has been named 
director of the Research Center for Group 
Dynamics, Massachusetts Institute of 
Technology, succeeding the late Kurt 
Lewln. 

Kenneth E. Caster, on leave from 
the University of Cincinnati for the past 
two years while serving as director. De¬ 
partment of Geology and Paleontology, 
University of S&o Paulo, Brazil, in con¬ 
nection with the State Department’s pro¬ 
gram of cultural cooperation, will ter¬ 
minate his work there at the end of this 
year. He will remain in South America 
until September IMS, however, in order 
to complete geological studies supported 
by a Guggenheim Fellowship. Upon 
his return to Cinemnati the Brazilian 
paleontologists^ JosuS Camirgo Men- 
dee and Setembrlno Petri, will assist in 
the pr^Muation of stratigraphic and pa* 
leontologic reports covering some 50,000 
kilometers of Brazilian travels. 

Rafael Rodrfguez-MoUna, recently 
discharged from the Medical Corps, 
U.SA, with the rank of Lt. Colonel, has 
been sainted chief of the Medical Serv¬ 
ice, Veterans Administration Center, 
San Patricio Hoa^tal, San Juan, Puerto 
lUco. t>r. Rodrfgues-MoUna was foi- 
m^ly assifitaat professor of trc^iiad snedi- 
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dne, University of Puerto Rko and 
Columbia University. 

Gordon H. PrithaiUf head, Depart¬ 
ment of Chemistry, University of Scran¬ 
ton, has been named asfodate professor 
of physiological chemistry, Department 
of Agricultural and Biological Chemistry, 
Pennsylvania State College, and Eva 
Ruth Hartzler, associate nutritionist, 
University of Hawaii, has accepted a 
position in vitamin research in the same 
Department. 

Arthur C. Bevan, state geologist of 
Virginia, Charlottesville, and chairman, 
Division of Geology and Geography, Na¬ 
tional Research Council, has been ap¬ 
pointed principal geologist in charge of 
the Geological Resources Section, Illinois 
Geological Survey, Urbana. Dr. Be van 
succeeds Ralph £. Grim, who will de¬ 
vote more time to the Survey’s research 
program on clay minerals. 

T, G. Blocker, Jr., professor of plastic 
and maxillofacial surgery, has been ap¬ 
pointed director, Post-Graduate Training 
Program, University of Texas Medical 
Branch, Galveston. 

W, N. Bangham, formerly director, 
Plant Research Department, Goodyear 
Rubber Plantation Company, Costa Rica, 
has been appointed editor of La Ba~ 
ciendat a Spanish journal covering agricul¬ 
tural and allied industrial subjects, with 
offices at 20 Vescy Street, New York City. 

Richard B. Goldschmidt, of the Uni¬ 
versity of California, has returned from 
New Zealand and Australia, where he has 
been for the past 6 months. In New 
Zealand he delivered a large number of 
lectures under the auspices of the Royal 
Society, the University of New Zealand, 
and the Council of Scientific and Indus¬ 
trial Research in all univemties and agri¬ 
cultural colleges of the Dominion. In 
Australia he gave a series of lectures at 
Sydney University and the Department 
of Scientific Research in Canberra. 

Warren Andrew, professor of his¬ 
tology and embryology, Southwestern 
Medical College, Dallas, has been ap¬ 
pointed professor of anatomy and chair¬ 
man of the Department, George Wash¬ 
ington Medical ^hool, Washington, D.C. 

John T. Buchholz, professor of hoi^ 
any, University of Illinois, has been 
granted a year’s leave of absence to col¬ 
lect gynmosperms and other plants in 
New Caledonia. He will also visit the Fiji 


Islands, Tasmania, and Australia. Dr. 
Buchholz may be readied % Bidogical 
Station, Noumea, New Caledonia. 

John H. Weitz, Pennsylvania Topo¬ 
graphic and Geologic Survey, has been 
appointed assistant professor of geology, 
Lehigh University. 

Emanuel D. Friedman, chainnan, 
Department of Neurology, New York 
University College of Medicine since 1927, 
retired September 1 as professor emeritus. 
Dr. Friedman has been on the College of 
Medicine staff for 37 years. 

Oswald Tippo has been named acting 
head of the Department of Botany, Uni¬ 
versity of Illinois, succeeding Neil £. 
Stevens, who transferred to the Depart¬ 
ment of Horticulture, College of Agricul¬ 
ture, on September 1. 

Grants and Awards 

The Biological Stain Commission 
has made two grants for research on stains 
and staining methods: (1) $1,500 (re¬ 
newal) to Northwestern University Medi¬ 
cal School for research in methods of neu¬ 
rological micrulcchnic under the direction 
of H. A. Davenport; and (2) $1,800 to 
McGill University for work in cytochem¬ 
istry under the direction of C. P, Le- 
blond. The latter work will deal with the 
Fculgen reaction and the significance of 
cytological structures giving that reac¬ 
tion. 

George C. Supplee, president, G. C. 
Supplec Research Corporation, Bain- 
bridge, New York, will be the recipient 
of the 1947 Borden Company prize of 
$1,000 and a gold medal for research in the 
chemistry of milk to be presented Septem¬ 
ber 15 at the n2th national meeting of 
the American Chemical Society in New 
York. Dr. Supplee, who is credited with 
developing the first practical methods for 
commercial irradiation of milk to increase 
its vitamin D content, will deliver his 
award address September 18 at a sym¬ 
posium on the biochemistry of milk. 

The American Allergy Fund has 
announced the availability of graots-in- 
aid for research which will be mode to in¬ 
vestigators in the biological sciences, both 
medical and nonmedical, whose problems 
meet the requirements of the Scientific 
Advisory Council. Preference wlU be given 
problems with immediate relationship to 
allergy, although investigations in 
physiology, biochemistry, pharmacology, 
immunology, genetics, and other ba^ 
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sciences are solkited. The gtute will, be 
made for one year in amounts not to ex¬ 
ceed S3,500 and may be renewed from 
year to year if continuation is warranted. 
Applications (7 copies) should be ad¬ 
dressed to the American Allergy Fund, 
525 Erie Building, Cleveland 15, Ohio, 
Attention: Scientific Council, and should 
contain the following information: a state¬ 
ment of specific research problems and an 
outline of the method or methods of pro¬ 
cedure to be followed; a description of 
research facilities in the institution where 
investigator will employ the grant; a ten¬ 
tative budget; and a statement of the 
applicant's research record, accompanied, 
if possible, by publications or reprints. 
The Americaai Allergy Fund, organised a 
little more than a year ago, has a five- 
point program embracing the following 
aims: to finance research in basic sciences; 
to keep physidans informed of the latest 
developments in allergy; to encourage 
medical students in the study of allergy; 
to promote public education in allergy; 
and to help provide care for needy allergic 
children and adults. Jonathan Furman, 
editor, Ohio State Medical Journal^ is presi¬ 
dent of the Board, and Anton J. Carlson, 
University of Chicago, ia chairman of the 
Scientific Advisory C’ouncil, 

Colleges and Universities 

A Department of Statistics has been 
established within the Division of Science, 
Iowa State College. Raymond J. Jessen, 
resident collaborator, Bureau of Agricul¬ 
tural Economics at the College, will be 
acting head of the new Department and 
also of the Statistical Laboratory. 

The effect on animals and humans 
of changes from one altitude to 
another has been studied this summer by 
members of the Zoology Department, 
University of Chicago, under the direc¬ 
tion of Carl R. Moore, chairman of the 
Department. These experiments, con¬ 
ducted with four separate animal colonies 
maintained in the zoology building at the 
University of Chicago (600 feet), at Idaho 
Springs, Colorado (7,500 feet), at the 
summer geological and biological field 
station of the University of Colorado 
(9,600 feet), and in the cosmic ray labora¬ 
tory on the crest of Mt. Evans (14,260 
feet), were suggested by earlier work by 
Carlos Mungc, of the University of Peru, 
who was interested in the problem of al¬ 
titude *sickntS8 in humans and that of 
sterility induced in certain breeds of sheep 
imported from low altitudes to pastures 


above 12^000 feet in the Andes. The 
results of the experiments should be of in¬ 
terest not only to scientists but also to 
mountain travelers, pilots, and stock 
raisers^ 

Reed College has announced the in¬ 
auguration of a new course entitled “The 
Development of the Experimental 
Sdcnces/' to be given during the fall and 
spring semesters of 1947-48. The course 
is described as “an inquiry into the history 
of the sciences in relation to society and a 
study of the methods of sciftice in gaining 
and applying new knowledge^** It has 
been organized by Frank H. Hurley, asso¬ 
ciate professor of natural science, and is 
based on a similar, but less extensive 
course first given during the summer of 
1944. The new course is offered at the 
junior level and is open to all students 
who have had one or more years of study 
in the laboratory sciences. 


interested dentiats and physicians are in¬ 
vited to attend. Communications should 
be addressed to Dr. WlBiam M, Green- 
hut, secretary, 124 East 84th Street^ New 
York City. 

Recent Deaths 

George Matthol, of the Zoological Lab- * 
oratory, Cambridge University, and an 
authority on corals, was found dead June 
25. 


Meetings 

An International Conference on 
the Earth Sciences and Civilization 
will be held September 21-23 at South 
Duxbury, Massachusetts, under the aus¬ 
pices of the Commission on Continental 
and Oceanic Structure, and the Com¬ 
mittee on the Social Value of the Earth 
Sciences, International Union of Geodesy 
and Geophysics. Members of the latter 
organization or of the American Geo¬ 
physical Union who wish to attend should 
notify R. M. Field, South Duxbury, or 
J. A. Fleming, 1530 P Street, N. W., 
Washington, D. C. 

The 8th Pittsburgh Conference 
on Applied Spectroscopy, sponsored by 
the Si)ectro5Copy Society and the Univer¬ 
sity of Pittsburgh, will be held in the Mel¬ 
lon Institute Auditorium, November 13- 
IS. Sessions on both emission and absorp¬ 
tion spectroscopy are planned. Those de¬ 
siring to submit papers for the Conference 
should send in the title and a brief ab¬ 
stract by October 4. Inquiries or offers of 
papers should be addressed to Mary E, 
Warga, University of Pittsburgh, Pitts¬ 
burgh 13, Pcnnsylvania. 

The American Aeadamy of Dental 
Medicine will hold a luncheon meeting 
prior to the Greater New York Dental 
Meeting at Hotel Pennaylvaniar Sunday, 
December 7, at 12:30 P.M- A round-table 
discussion wUi follow. AU members and 


Alexander W. Winkler, 38, assistant 
professor of internal medicine, Yale Uni¬ 
versity, died June 26 in New Haven Hos¬ 
pital. 

Elliott Carr Cutler, 59, Moseley pro- , 
lessor of surgery, Harvard University, and 
surgeon-in-chief, Peter Bent Brigham 
Hospital, Boston, died August 16 at his 
home in Brookline, Massachusetts. Dr. 
Cutler was known for his work in heart 
and thyroid surgery. 

Ernst Laqueur, 68, ]>rufessor of phar 
macology, University of Amsterdam, Hol¬ 
land, who first isolated testosterone in 
1935, died August 19 while vacationing in 
Switzerland. In 194tJ Dr. I^iqueur re- 
received the Berzelius Medal, awarded by 
the Swedish Medical Society. 

Cullen Warner Parmelee* 73, profes¬ 
sor emeritus of ceramics engioeering, Uni¬ 
versity of lilinois, died August 20 at his 
summer home at Pilgrim, Michigan. 

Sir Clive Forster-Cooper, 67, direc¬ 
tor, British Museum of Natural History, 
died August 23. 

James T. Saldana, 64, professor of 
phyrics, St. John^g University, Brooklyn, 
for 27 years, died August 23 after a long 
illness. 

Clark Wisaler, 76, curator emeritus, 
Department of Anthropology, American 
Museum of Natural Histoiy, died August 
24 after a brief illness. Dr. Wissler had 
served on the Museum staff since 1902. 


Just 13 months after receiving the 
first shipment of a pile •^produced Iso^ 
tope from the Clinton laboratories, E. V. 
Cowdrj-^, of the Barnard Free Skin and 
Cancer Hospital, St. Louis, had the privi¬ 
lege of announcing to the delegates assem¬ 
bled for the Fourth International Cancer 
Congress in St. I^ouis the Government’s 
decision to embark on a (program of distri¬ 
bution of radioactive isotopes to fofetgn 
research centers and hospitals. The 
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items listed as availaUie are restricted 
to the following: antimony 122, 124, 125; 
argon 37; arsenic 76, 77; bromine 82; cal- 
cium 45; carbon 14; chlorine 36; cobalt 6t); 
copper 64; gold 198, 199; iodine 131; iron 
55, 59; mercury 197, 203, 205; phosphorus 
32; |)Otassmm 42; silver 108, 110, 111; 
strontium 89, sulfur 35; sodium 24; and 
zinc 65, 69. Conditions under which for¬ 
eign shipments may be made include ap¬ 
proval by the Commission prior to shij)- 
inent in the manner followed with domestic 
requests; the making of progress rejwrts 
every 6 months; and the oi>ening of lab¬ 
oratories in which the isoto(>e8 arc used to 
qualified scientists irrespective of nation¬ 
ality. 

The total destruction of the 
archives and library of the Kx)>cri mental 
Station for Sugar Cane at Pasuruan, East 
Java, by order of the Indonesian Kcpul) 
Mean authorities has been reported by the 
(iovernment llotanic Gardens, Huiten- 
zorg, Java, to i^'rans Verdooni, editor (>{ 
Chrofiica Botanica. This planned destruc¬ 
tion of detailed data on hybrid cane 
six?cies. plant diseases and resistant strains, 
test plantings, soil conservation, and irri¬ 
gation is an imraeusunible loss to the 
science of sugar cane cultivation and proc¬ 
essing in general and to the Java sugar 
industry in particular. 


COMMENTS 

by Readers 


Make Plans for— 

American Chemical Society, Sep¬ 
tember 15-19, New York City. 

Clinical Conference on Dlagnoaia 
and Treatment of PollomyeUtls, Sep¬ 
tember 15-17, Warm Springs, Georgia. 

American Geophyalcai Union, 2l9t 
Regional Meeting, September 17-20, 
Wesleyan University, W’oods Hole Ocean¬ 
ographic Institution, and Harvard Uni¬ 
versity, 

American Institute of Electrical 
Engineers. Middle Eastern District 
Meeting, Septemi>cr 23-25, Dayton, 
Ohio. 

Oregon Geography Council, fall con¬ 
ference, October 4, Oregon State College, 
<'orvalUs. 


American Association for the 
Advancement of Science, 114th 

Meeting, December 26^1, Chi¬ 
cago, lifinois. 


We wish to register a protest 

against two recent articles by Repre¬ 
sentative J. Parnell Thomas of New 
Jersey, chairman of the Congressional 
Committee on Un-American Activities. 
These are; “Russia Grabs Our Inven¬ 
tions” {American Magazine^ June) and 
“Reds in Our Atom Plants” {Liberty, 
June 21). 

Mr. Thomas* articles arc inaccurate 
to the point of absurdity. Thus, in one, 
he says that the National Bureau of 
Standards tests patents, which will be 
news to the Bureau and the Patent 
Office. Nevertheless, his attacks on the 
patriotism and honesty of American 
scientists are bound to be taken seriously 
by many people and will do harm. 

W*e are particularly aroused at the 
treatment accorded Dr. Edward U. 
Condon, director of the Bureau of 
Standards, who, by inference and in- 
nuendoi is made to appear engaged in 
reprehensible and subversive activities. 

Dr. Condon is a distinguished scientist, 
the director of a great national institution, 
a former president of the American 
Physical Society, sometime adviser to the 
Senate on matters concerning atomic 
energy, and a former associate director 
of the Westinghouse Lalx>ratohes. By 
no stretch of the imagination is he a 
Communist or an unloyal American. 

Mr. IBomas especially attacks Dr. 
(London for his membership on the board 
of directors of the American-Soviet 
Science Society. This organization, which 
has received a grant from the Rockefeller 
Foundation, is in no way connected with 
any pro-Soviet agency. It exists solely 
for the purpose of furthering international 
exchange of scientific information (some¬ 
thing scientists everywhere favor), parti¬ 
cularly by making Russian scientific 
papers available in English. 

Mr, Thomas furthermore plainly im¬ 
plies that Dr. Condon is dodging testify¬ 
ing before the Thomas Committee. Dr, 
Condon, however, can hardly be an 
unwilling witness, since be has never been 
invited to testily, although he was visited 
in March bv two of the Committee's 


investigators, witli whom he cooperated 
completely, 

Mr. Thomas owes Dr. Condon and the 
Nation a retraction and an apology for his 
innuendoes concerning a distinguished 
scientist. (Ikving Lanomitix, D. A. 
MacInnes, George B. Pegrau, I. I. 
Rabi, W. M. Stanley, and Harold C, 
Urey.) 

BacterlaataBls Is an Important phase 
in the recent development of chemotherapy, 
and the quest for new natural and syn¬ 
thetic agents will, no doubt, pursue its 
course (H. W. Florey. Brit, mtd. BuU., 
1946, 4, 248; V. C. Barry. Nature, Lond., 
1946, 158, 863). The factors underlying 
i>acterial inhibition extend, however, be- 
> ond the interaction of some specific sub¬ 
stances with normal metabolic producta 
of certain bacteria. Thus, in the absence 
of regulated administration, the bacterio¬ 
static treatment itself may evoke in bac¬ 
teria an environmental adaptation or an 
acquired resistance, as manifested by 
functional (p-aminohenzoic acid, en¬ 
zymes) and structural (genes, chromo¬ 
somes) changes (F. R. Selbic. BrU, med, 
Bi4L, 1946, 4, 267). 

Again, the physical aspect of this prob¬ 
lem is not without consequence. The 
fatty covering of some bacteria, as in the 
case of tubercle bacilli, may prevent con¬ 
tact between the organism and the agent, 
which is essential to bacteriostasis. These 
protective coverings could probably be 
removed and interaction made possible 
by the addition of a suitable solvent, such 
as acetamide, to the solution or colloidal 
suspension of the agent. Acetamide has 
a high solvent power, and both it and its 
hydrolytic products are nontoxic. Fur¬ 
thermore, its constitutional affinity to 
antibacterial substances, such os allan- 
toin, urea (M. Copisarow. Chem. tnd.^ 
1942, 61, 67), and sulfonamide, suggests 
the possibility of its synergic action in 
bacteriostasis. This may ultimately lead 
to the reassessment of the effective range 
of the bacteriostatic agents. (Maurice 
C oprsAROW, / Gildridge Road, Afanches- 
ter, England.) 
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T EC H NI C ^ E PAPERS 


One Unconsidered Form of the Part 
Played by the Nervous System in 
the Development of Disease 

S. I. Feanksteik 

InsiUute of General and Experimeniai Pathology^ 
Academy of Medical Sciences of the USSR^ Mosctno 

It is readily observed that, in walking, flexure of one of 
the anterior limbs of an animal is accompanied by a simuU 
taneouB flexure of the crossed posterior limb; at the same time 
both remaining limbs are extended and serve as a support 
to the body. In man, similar relations between upper and lower 
limbs are maintained in the form of additional movements 
of hands in walking. 

It is known that these movements are made automatically, 
t.s. unconsciously. This is easily shown by removal of an 
animal’s brain using the method of the prominent English 
physiologist, Sherrington, i.e. at the level between the an¬ 
terior and posterior corpora quadrigemina. Such an animal 
cannot move independently. Its legs are extended like sticks 
and are in a state of a sharply marked extensor stress. The 
flexor response of one of the anterior limbs, produced by 
electricid or mechanical stimulation, is followed by a simul¬ 
taneous relaxation in the crossed posterior limb like that 
observed in normal walking. In the remaining limbs the 
stress is increased. Marie et Foix showed that these regular¬ 
ities, stated by Sherrington, may also be revealed in men in 
cases of affection of the nervous system. 

We studied the reaction of the limbs to the inflammatory 
process in animals (cats) decerebrated according to Sher¬ 
rington's method. The process was evoked by subcutaneous 
injection of turpentine into the foot. It was found that under 
the action of the inflammatory process the extensor stress 
of the limb of the decerebrated animal disappears, and it 
becomes flaccid. If the inflammatory process spreads not only 
upon the foot but also upon the leg and thigh, the limb remains 
flaccid. If the inflammation is localized, instead of an extensor 
stress there is soon developed a stress in the flexor muscles— 
the leg is in the flexor posture. 

It is curious that inflammation of the limb, os well as its 
electrical and mechanical stimulation, is followed by a change 
of the stress in the remaining unaffected limbs. Still more 
important is the fact that if the inflammatory process evoked 
in the animal before decerebration was already healed and Che 
animal moved normally, decerebration mode soon after healing 
produced changes of stress in the limbs similar to those ob¬ 
served in cases where the process of inflammation was at its 
height. The obtained evidence enables us to draw a series of 
conclurions which are so much the more important because 
inflammation is one of the most frequent reactions of the 
tissues of the organism to various injuries, and it is by 
inflammation that the overwhelming majority of affections is 
manifested. 
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(1) Inflammation different from mechanical or electr/caf 
stimulation causes prolonged and persUtenl excitation in the 
nervous system. Instead of the transient changes of stress 
in the legs of decerebrated animals which is caused by electrical 
or mechanical stimulation, a persistent change of the tonus 
is observed. Traces of this excitation may be detected in the 
neivous system also, some time after healing of the process 
at the periphery. 

Thb prolonged stimulation produced by the inflammatoxy 
focus explains the fact that the affected limb may maintain 
an unusual posture for a long time. While interpreting this 
reaction in a wide sense as a psychologically comprehensible 
tendency to take care of the injured organ, we do not pay 
attention to the fact that in a healthy state it is impossible 
to maintain the organ in a forced position for a long time— 
the sense of fatigue comes very soon. 

The automatic character of this reaction is also evidenced 
by the fact that it occurs in decerebrated anitnals as well. 

(2) Stimulation produced by the inflammatory process as 
well as electrical or mechanical stimulations causes reaction 
not only in the injured limb but also in dther concomitant 
limbs. 

/ft the normal^ uninjured nervous system this oddlUmai 
part of reaction rmains talent, being com^sated by the nervous 
system. This has not been taken into consideration by the 
modem pathology. Meanwhile, the “restricted,” “local” 
character of pathological reactions Is the result of the enormous 
work of the organism in concealing additional nonmanifested 
components of the reaction. Without such a compensation, 
inflammation in the hand should unavoidably result in limping. 

(3) The organism is forced to compensate, to conceal also 
the traces of excitation left by the inflammatory process la 
the nerubus system. As shown above, decerebration of the 
animal performed soon after healing of the pathological process 
disturbs this compensation, and, in spite of the healing of the 
Injury, the leg takes the posture which earlier had been due 
to inflammation. Thus, the recovery of the animal, the restoiv 
ing of normal function of the injured limb, is determined 
not only by healing of the tissue mjury, as is assumed now 
In general pathology, but also by compensolim cf tram of 
the paihotogieal excitation in the nervous system. 

lima, the above data-reveal a new form of partidpatiOD 
ai the nervous system in the pathological process as well as 
in the process of recovery. A numlier of particular conduslons 
drawn from these experiments concerning alterations of the 
predilection type of the posture of limbs in central paralysis 
and the mechanism of reflex and fixation contractions are 
reported in another paper. 
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fixp^riinental Studies With the Agent of 
the Common Cold 

Morris PotLAim and Coleman D. Caplovitz 
The University of Texas Medical Branchy Galveston 

Nasal washings were collected from several cases of common 
cold infection within 24 hours after the onset of symptoms. 
The diluent was 2 per cent normal rabbit serum in physiologi¬ 
cal saline. Each of three such specimens was treated with 
penicillin sodium (JO^OOO units for 5 minutes) and then inocu¬ 
lated into the chorioallantoic cavity of 7-day-old inculjating 
chick: embryos (0.50 cc./cgg). The inoculated cmhr>^os were 
further incubated at 35® C. At 4-day intervals the chorio¬ 
allantoic fluid was collected from these eggs and pooled from 
each strjiin passage. Each strain was passaged blindly at 4-day 
intervals. Infectivity of the chorioallantoic fluid was checked 
periodically by inoculating this material into human volun- 
teers^ by the inlranasal route. At no time could visil)le organ¬ 
isms be cultivated from this material when inoculated into 
synthetic medium. The results obtained from, these three 
strains were as follows: 

Strain I (Haltmar) was negative when chorioallantoic fluid 
of the second passage was inoculated into two volunteers. 
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Strain H (MP) was infectious for two passages, but very 
mild or no reactions were inducetf with the third and later 
passages when it was inoculated into human volunteers 
(Ihble i). 

Strain III (Spill) was able to induce symptoms of the com¬ 
mon cold after 9, 11| and 12 series of consecutive passages in 
the developing chick embryo (Table 2). It should be noted that 
the later passages of this agent induced much milder symp¬ 
toms in the inoculated individuaJs than did the earlier. This 

> W# wish te cxpmi our appraclatien to th« staff and inmates of tJ)« 
SttgaHaod State Farm for ^air aid aod coopemtioaJn this study. 
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xnl^t be due, of course, either to a difterence in suscepriMlity 
of the individuals who were Inoculated or to an attenuation of 
the agent by passage through a series of chick embryos. The 
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clmicol diagnosis of cold infection in the human volunteers 
was based on the development of a congested and swollen 
nasal mucous membrane, serous exudate, and sneezing. They 
manifested a feeling of stuffiness in the paranasal sinus areas 
and of mild malaise. There was no fever and no kupairinent 
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of Appetite. The diagnoBM was further baaed on negative 
heinatolagictl changes and negative Hirst tests for influenza 
AaadB. 

Six human volunteers were inoculated intranasally with 
chorioallantoic fluid {Spill strain) of the 9th passage in chick 
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TABLE 3 
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" This CAH developed an utitU media and ruptured ear drum 3 days later. 


embryos. Five develojied symptoms of cold, ranging from 
severe reactions to transitory, al)ortcd manifestations. Five 
of these men and five new volunteers were inoculated sub¬ 
cutaneously with two doses of infectious chorioallantoic fluid 
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(Spill strain)» 1 cc, at weekly intervals. One week fuHowing 
the second inoculation, they were challenged intranasally 
with Seitz filtrates of nasal washings from naturally acquired 
cases of common cold infection. Ali of the individuals who 
had been immunized with the chick embryo propagated Spill 
strain cold agent failed to develop symptoms of cold; and 
with the same challenge inoculum, the two controls who had 
not been exposed to the Spill strain cold agent both developed 
marked symptoms (Table 3), 

Six control volunteers were inoculated intranasally with 
normal chorioallantoic fluid from 11-day-old incubating 
chick embryos, and none developed any of the symptoms of 
cold infection. The same was true of five control volunteers 
inoculate^ intranasally with 2 per cent rabbit serum in phys¬ 
iological saline. 

Development of Castes in Higher Termites 

S. F. I.iGHT and Francks M. Weesnkk 

Department of Zoology, 
i'niversity of California, Berkeley 

Studies on the determination of castes (5, 6) have l>een con¬ 
fined to the lower families of termites. The higher termites, 
the 'I'ermitidac, seem to olTer more favorable opportunities In 
study the mechanisms which determine the development of the 
structurally very diflerent castes. They possess a readily dis¬ 
tinguishable worker caste, and the colony consists largely of 
fully differentiated terminal individuals, workei^, and soldiers. 

The nymphs of the lower families have Ijccn shown to l>e 
indifferent up to relatively late instars (5). Our findings re¬ 
ported here agret; with those of Bathellier (/) in placing deter¬ 
mination of castes in the Termitidac very early in nyraphal 
development. 

The lower termites are ainenal)le to Jalxiratory culture, but 
the literature shows no records of attempts to culture the 
higher termites except the method for mass culturing of the 
sterile castes of Nasutitermes i^Entermes) exitiosus Hill, 
worked out by Holdaway, Day, etc. in Canberra, Australia. 
A brief report of certain features of the method was presented 
in 1936 {4) by Holdaway and again in 1938 by Day {Z). 

Although the Termitidae are largely tropical, three genera 
are common in the southwestern United States: Amilermesy of 
which the most common species is A. wheeleri (Desneux); 
Gnalkamitermes, with the common and widespread species G. 
perplexus Banks; and Tenuirostritermes, the most common 
species of which is T. tenuirostris (Dcsneiix). TenuirostrUermes 
is a nasute termite in which the soldiers have only vestiges of 
mandibles and a long, pointed projection of the head on which 
opens the cephalic gland. 

The writers devoted the spring and summer of 1946 to 
studies of the last two species in southeastern Arizona, where 
both are abundant. Using a method rqiorted elsewhere (7), we 
have found that the incijjient colonies can readily be cultivated 
beyond the point necessary to obtain exi^erimental results. 
Groups from older colonies present greater difficulties, Gnalh- 
amitermes being less difficult than 'rmuirostritermes. More 
detailed reports of field observations and experimental results 
will be presented elsewhere. 

In these Termitidae, living under essentially temperate con¬ 
ditions, reproduction and caste development were found to be 
restricted to the warmer months. 
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In March the only immature individuals in the colonies of 
TmmfosIHtemes were the large brachypterous nymphs (with 
rudimentary wings), destined to become the alates which 
swarmed in July with the summer rains. The colony consisted 
almost entirely, therefore, of terminal sterile individuals, the 
workers, and the nasutes. 

The cycle in Gnathamiiennes differs strikingly from that of 
Tenuifosiritermes in several features. In addition to the work¬ 
ers, soldiers, and b^ach>^)terous nymphs, there were present 
in colonies of Gnaihamitermes many apterous individuals 
like the workers but slightly smaller and with unpigmented 
heads. These proved to l)e the late nymphal instar of the sterile 
castes. 

Beginning in early April some of these nymphs were found 
to be molting into the worker stage and from May 15 callow 
soldiers were found in some colonics. Therefore, the older 
apterous nymphs found in Gnaihamitermes colonies may be of 
two types, one destined to become workers, the other to become 
soldier nymphs; or they may be indifferent, capable of giving 
rise cither to workers or to soldiers. 

Eggs were first found in TmuirostriUrmes colonies on April 
3. On April 24 eggs were first recorded in GnalhamUermes and 
probably first appeared there a week or two earlier. Eggs were 
abundant thereafter in the colonies of both species until our 
departure in late August, and f)resumably for some time after 
that. 

The existence of the restricted period of reproduction in our 
sf)ecies of Termltidac makes it possible to determine witb 
certainly the lines leading to the several castes, since their 
appearance from the first eggs may be followed chronologically. 

Thus, the junior author was able to trace, in some detail, the 
lines of development of the different castes of TenmrostHtermes, 
Conclusions made from field observations were checked by 
segregating the different stages and observing in the laboratory 
the stage derived from feach by molting. The outstanding fea¬ 
ture of her findings was that the three major lines leading, 
respectively, to the nasute, the worker, and thfi alate types are 
differentiated very early in development arid can be distin¬ 
guished readily from a very early molt--certainly the first molt 
for the nasutes and probably also for the other two castes. It 
seems safe to say that the nasute line is determined sometime 
during the first stadium. Both Emerson {3) and Bathcllier (i) 
show the nasute-Uke ''nasute nymph'' molting from a pig¬ 
mented, worker-likc stage, whereas we found that the nasute of 
TenuirosirUermes molts from an entirely unpigmented nymph 
and confirmed this origin in the incipient colony. The reduction 
by one in antennal segments recorded by Emerson and Bathel- 
Her was found to occur also in Temrirosiritermes. 

Nymphs initiating the worker line arise from large-bodied 
nymphs probably of the first instar. These do not molt until 
several days after the appearance of the nymphs of the nasute 
line. 

The time required for the development of each of the various 
stages of the sterile castes in the primary colonies of Tenuiros^ 
iritermes in the laboratory agreed closely with that in the first 
brood of the year in older colonies in the field. 

The young of the alate line, made obvious by the possession 
of wing buds, arise from large-bodied young nymphs indis¬ 
tinguishable from those which give rise to the worker line. The 
first wing-budded nymphs Were observed In August, after the 
alates had ffown, whereas the nasute and worker lines were 
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being renewed from the time of the first appearance of young, 
about May 1. 

More than 400 pairs of dealated reproductives of each species 
were set up and allowed to develop as primary incipient col¬ 
onies. Many of these seemingly developed normally. The in¬ 
cipient colonies of the two species were found to differ in the 
development of castes in the same ways as did the older colonies 
in the field. Flourishing incipient primary colonies of Tmuir&s- 
irihrmes consisted of from 15 to 20 nasutes and 45 to 55 
workers. In Gnaihamitermes colonies, the numbers were smaller 
(20-30), and no soldiers or workers appeared, all developing to 
the last apterous nymphal stage and remaining in that stage 
for months beyond the time when all members of Tenuiras- 
trUermes primary incipient colonies had become either workm 
or nasutes. 

The conditions reported here make it ol)vious that primary 
colonies of Gnathamitermes are not favorable subjects for ex¬ 
periments on determination of castes, since the nymphs do not 
complete their development until the following year. The same 
is true for Amitermes wheeleri, whose reproductive cycle paral¬ 
lels that of G. per plexus. 

The primary colony of Tenuirostritermes offers certain im¬ 
portant advantages for experimental studies. The primary pair 
contain all the food necessary to allow the large primary group 
to develop to the definitive caste, worker or nasute. This devel¬ 
opment takes place rapidly, the first worker appearing about 
60 days after setting up the dealated pair and the first nasute 
about 3 days later. It should be possible, therefore, to test the 
inhibiting effect of the presence of introduced workers or 
nasutes upon the caste development within such primary 
colonies. 
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Lethal Effect of X>Rays on Marine 
Microplauikton Organisms' 

Kelshaw Bonham, Allyn H. Seymour, 
Lauren R. Donaldson, and Arthur D. Welander 

Applied Fisheries Laboralery, 
UniversUy of Waslmsfony SeuUU 

Published literature concerning the effect of X-rays upon 
free-living microorganisms has dealt chiefly with fresh-water 
life. Ralston (1), however, found dosages of about 18,000 r 
lethal to Dundiella salina. The present experiments deal with 
four genera of Protista obtained through the courtesy of Vance 
Tartar, of the State of Washington Department of Fisheries. 
These may be designated as (1) Chlorella sp. (I^oosanoff's cul¬ 
ture), u 2 -m, spherical green alga; (2) Nitzschia doslerimi 
(Loosanoff's culture), a diatom; (3) an unidentified green car- 

* Thif paper ii bated on work performed under contract No, W-2S-094- 
«iig-33 with the Manhattan District-Atomic Enerfcy CommiMion. 


245 



14 M ^ong with four from Burky 

near Dig Harbor, Wafthmgton; and ( 4 ) an unidentified 
fi^Witigepboran &-10 m long with two long flagella, from 
EiMiedalg^ WMhington. 

Oa ^4bruiiry 28, IM, seven 5-cc. samples, taken in a ran- 
dmeognoar from each of the cultures, were removed to 1-dram 
dieil vlsk for eqcperimentaUon. The cultures filled the vials to 
a ds|k^ ol about 38 mm. Two of each scries, the first and the 
Igit remdved, were used as controls. The other 5 vials were sub- 
jacted at the rate of 132 r/minute to doses in roentgens of 1,000, 
10/XK), 25,000, 50,000, and 100,000. X-rays ivere produced at 
2pB kv, and 20 Ma. with filters of 1 mm. of aluminum and 0.5 
mm. of copper. The target distance was 13 inches as measured 
to the middle of the dq>th of the culture in the vials. The vials 
were arranged in a cluster of 4-ioch maximum diameter. On 
March 1 a second series of cultures was also exposed to the same 
amount of radiation, but in order to shorten the time of ex- 
poaure the rate was Increased to 530 r/minute by halving the 
target distance to 6.5 inches. 

The number of swimming brown flagellates was determined 
by the use of blood-counting chambers immediately after the 
removal of the last vial from the X-ray machine. The dose that 
was immobilizing to 50 per cent of these organisms within 24 
hours appeared to be about 50,000 r, while 100,000 r was almost 
100 per cent effective. Viability was not readily ascertained in the 
other species. After irradiation the cultures were transferred to 
larger vials of 6-dram capacity, and 12 days later were subdi¬ 
vided, about two-thirds of each being removed to an 8-ounce 
Jar. Several days later, when the culture had evaporated to 
about half of its original volume, the loss was compensated by 
adding sea water containing 0.1 per cent of milk. Population 
densities in the cultures were determined at irregular intervals 
by counting the number of organisms per unit volume of cul¬ 
ture, Using ruled blood-counting chambers. 


TABLE 1 

SumcAEv or Fimr Month's Counts Expixsscs 

AS PxKCENTAOX QP HIQHXST CoUNT 


Bom lor 

CMcr*lla | 

Sitvehia 

€lost4rium 

Csrtenid 

Brown m*i- 
tigopborao 

0 

too 1 

100 

80 

29 

0 

83 

72 

100 

100 

1,000 

94 

67 

67 

66 

10,000 

75 

34 

61 

37 

35,000 

58 

20 

46 

0 

50,000 

43 

12 

14 

0 

100,000 

23 

8 

81 

0 


The results shown are based on counts made only during the 
first month of the experiment. For the first 45 days there was 
general agreement in the cflect upon all four organisms. Later 
tendencies of the counts extending to 5 months were erratic or 
obscure, possibly because of contamination of cultures. The 
concentrations of each organism at the various dosage levels 
are compared in Table 1. To arrive at these figures for a species, 
the counts in each irradiation group were averaged and then 
expressed as percenUge of the highest average count for that 
ipedee. The cartcriid counts at the 100,000-r level were high 
and suggest faulty technique, but other counts were in general 
inversely related to amount of exposure above 1,000 r. The 
counts of cultures exposed to 50,000 r and 100,000 r were low. 
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Cotiu;i)^‘fif a})tut«s exposed to l,000r were not un^ the ooii* 
trote in fhgt in 9 cases these were greater than, and in 10 cam 
less than, the controls. On this same bads of 19 counts for each 
culture the times that the 10,000 r treatment exceeded the con¬ 
trol were twice; for 25,000-r, once; for 50,000 r, none; and for 
100,000 r, once. 
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The Coafj^gious Nature of a Lymphoid 
Tumor in Chickens 

Nklson F. Waters 

U. 5. Regional PouUry Research Lahoraiory^ 
East Lansing^ Michigan 

Nearly all treatises on tumors stress the point that little 
foundation exists in the theory that a tumor, or any agent 
responsible for a tumor, is communicable in nature. Arrayed 
against this theory of noninfection is the ever-incteadng 
amount of data suggesting a virus etiology for certain tumors. 
The sped fid ty of certain of the viruses and the indisputable 
evidence of infection, direct or indirect, that is assodated with 
virus diseases, lead one to continue the search for a virus or 
virus-like agent which causes tumors and which is transmissible 
by contact with infected animals. Again, the knowledge which 
has been gained in an overall study of other diseases leads one 
to believe that, in the genesis of specific types of tumors, some 
orderly pathogenic stimulus is necessary to iudte, directly or 
indimtly, neoplastic growth. Likewise, the myriad of seem¬ 
ingly spontaneous tumors occurring in the animal kingdom 
exists because certain necessary requirements of host-patho- 
gen-tnvironment relationship have been fulfilled. 

In strains of mice susceptible to pulmonary tumors, it is not 
unusual to find that approximately 90 per cent of the anhnals 
at 18 months of age show spontaneous'^ tumors (i), A de¬ 
scription of these indicates such a dmilar host reaction that it 
is difficult to believe they were not activated by a common 
agent and that this agent, through some os yet unexplained 
maimer, can find a portal of entry from one animal to another. 
Bittner (^, Andervont (i), and others have shown that mam¬ 
mary adenocaidnomas in mice were due primarily to the 
relationship between the genetic influence, the hormonal in¬ 
fluence, axid the milk influence in certain individuals. Dis¬ 
covery of an agent responsible for mammary tumors in ndee 
wa4 the result of carefully designed objective experimentation 
which included the development of host animals of y"*il aT 
genetic potentialities. 

Among the important factors working against any experi¬ 
ment attempting to piove the communicable nature of agents 
responsible for tumors ate the following: (1) If a tumor agent 
were transmitted by contact from one animal to another, the 
length of time which elapses before a tumor is grossly visible is 
generally too great to ascertain that such contact bad any re¬ 
lationship to the tumor eventually formed. (2) It is almost im¬ 
possible to be sure that the experimental animals are actually 
free of any tumor agent prior to the time of exposure. (3) These 
ore npt available enough experimental inbred anima l f whidi 
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mre tmilormly Iree but Miaioeptible to, the tumor efent 
itodied* UntU these end numy otiier vurieldes ate oootruUed, 
the chances of proving contact transmisaion are slight indeed. 

Kesearch at the U. S. Regional Poultry Research Lab¬ 
oratory, carried on in active collaboradon with a number of 
eq>eziment stations witlun the region, is involved in an at^ 
tempt to control lyn^>homatosis in the domestic fowl. Lympho¬ 
matosis is a naturallyK>ccurring malignant disease ot chickens 
characterised by the formation of lymphoid tumors which may 
be found in nearly all tissues of the bird's body. A review of the 
literature indicates that the lymphoid tumors aasodated with 
tha disease are generally considered to be neoplastic entities. 

Initial studies at this Laboratoty started in 1959, at which 
time only hatching eggs were introduced onto the premises. 
Chickens obtained from these eggs were housed in completely 
new buildings. Exacting quarantine and sanitary measures 
provided for in ail e^rimental work have been successful 
over a period of 8 years in preventing oU common infectious 
diseases except lymphomatosis and all parasites of chickens 
except coeddiosis. 

The first naturally occurring case of lyhiphomatosis at the 
laboratory was observed about 40 days aftei the first chickens 
were hatched. During the first 600 days of life about 22 per cent 
of the chickens in this first population developed gross lym¬ 
phoid lesions typical of the disease. For the past 7 years 2(M0 
per cent of the birds in each population have shown gross evi¬ 
dence of naturally occurring lymphomatoals. The presence of 
lymphomatosis in the first population, and the more or lesa 
complete absence of aU other infectious diseases and parasites, 
provided very strong evidence ol egg tranamisuoo, but it was 
not positive enough to remove all doubt Accordingly, experi¬ 
ments weie designed to provide more proof of tudi trans* 
missioiL* 

The procedures followed consisted in selecting the eggs ^rom 
certain hens and incubating, hatching, and rearing the 
resultant chickens by groups of families (a family consists of 
progeny of one sire and dam) in complete confiocment and 
under extremely rigid quarantine (^. Altogether, 22 families 
of chick«« were tested, and at the end of a 300-^y period 9 
of these (64 Idrds) had one or more individuals (a total of 16 
per cent) ahowing gross lymphoid turnon, while 13 fkmilies 
(92 btrds) showed no evidence of tumon. Sib controls of each 
d these 22 families were incubated, hatched, and reared with 
the main population d 1,074 chickens, of which approximately 
34 per cent developed gross lyn^shoid tumors at 600 days of 
age. The 47 eaqioaed tlb controls ol the 9 famines showed 32 per 
cent with tumors; the 83 expoaed aib controls of the 13 families, 
21 per cent 

A second test oonsbted in selectitig 4 femalei and 1 male, 
afisibs, from 1 of the 22 families showing no tumors. A mating 
(moinbdned in strict pen isolation) of these tibs produced 4 
lasiilies consisting of 91 progeny which were incubated, 
hatched, and reared by fanolUea ei^ in individual pen isola¬ 
tion. Control sibs and half ifbs (121 in all) of these 4 families 
were incubated and reared with the mixed infected population 
coDslstiiig of 1,059 chicksnt* At the end of 300 days none ot the 
Isolated chickens in the 4 families showed gras lymphoid 
tuixkora, and 1 family of 17 chickens is still alive at 1,800 days 
of age. In contrast, 32 per cent of the exposed libs and 20 per 
cent of the main populatkm developed gross lynq>hoid 
ttonprs. 
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In a third test 4 female sibs were selected from among the 
progeny of the second-test chickens. Similar to the second test, 
these 4 females were mated to a brother, the resultant progeny 
again being incubated and reared by iamilies, each in complete 
pen isolation. In this test at about 200 days of age, certain birds 
from 1 of the 4 families were diagnosed, upon gross necropsy, 
as showing questionable lymphomatosis, and the entire family 
was summarily destroyed. Of the remaining 3 families, con¬ 
sisting of 72 chickens, all were alive and apparently free of 
trunors at 350 days, at which time 23 birds were killed and no 
tumors found. The 49 remaining in this sample were killed at 
about 500 days of age, and only 1 bird showed gross lesions 
which could have been typical of lymphomatosis. About 44 per 
cent of the cmitrol sibs (165 birds) of these third-test families 
had gross lymphoid tumors at 500 days of age w^hen exposed 
to a mixed infected population (1,014 birds), 35 per cent of 
which had developed gross tumors during the same period. 

From these experiments several important conclusions rela¬ 
tive to the communicability of this disease are justified: (1) 
Certain families of chickens highly susceptible to lymphomato¬ 
sis can be reared either completely or relatively free of lym¬ 
phoid ttunors as well as all other recognised diseases and para¬ 
sites (^); (2) the families of chickens showing no tumors were 
highly susceptible to lymphomatosis (5); (3) lymphomatoris is 
apparently a communicable disease, and the agent presumably 
responsible for it can be transmitted readily from bird to bird 
(d, S ); and (4) the egg is incriminated as a carrier of the agent 
reapontible for the disease (d, 

The suggestion that a chicken tumor having the properties 
comnumly associated with neoplasia is caused by an agent 
which is contagious is unique in the history of neoplasia as 
found in other animals. This raises the question as to whether 
the lymphoid tumors which characterize lymphomatoals in 
chickens do represent malignant neoplastic growth as described 
in other animals. Shimkin (4) cautions: "Agreement that the 
condition represents a malignant neoplasm Is dciiimbla, al¬ 
though it is realized that the criteria for malignancy are far 
from satisfactory and far from being sharply defined.** 

The experimental techniques used at this Laboratory to ob¬ 
tain inbred chickens relatively free of lymphoid tumors pro¬ 
vide thought-provoking information on natural transmis^n, 
both by way of the egg and by Inrd-to-bird contact, and alM 
information on the genetic resistance of the host (5, 7). Bow 
valuable free, susceptible chickens could be to oncological 
studies in the fowl is self-evident If inbred chickens highly 
susceptible to specific lymphoid tumors, when reared by fam¬ 
ilies in strict pen Isolation, develop relatively few or no tumors, 
it can only be assumed that the actuating causes which pro¬ 
mote tumor growth were not prevalent either in the chlckwni 
or in the environment surrounding them. 
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IN THE LABORATORY 


Radioactive Testosterone' 

Richard B, Turnkr 
Department of diemistry^ Harvard University 

A method for the preparation of steroids labeled with iso¬ 
topic carbon in ring A has recently been reported from this 
laboratory (J). This work has now been extended to the prep¬ 
aration of 3-radiotestosteronc (IV), which is the first example 
of a synthetic radioactive sex hormone. 


OBz 





o 

( 1 ) 


the carlx)xyl group proceeded smoothly in the presence of 
sodium hydride, yielding an oil which was treated directly with 
a metlianolic solution ot sodium hydroxide. The product, iso¬ 
lated by chromatographic separation on alumina, melted at 
1S3-1S4® and did not depress the melting point of an authentic 
sample of testosterone. The identity of the substance was fur¬ 
ther established by measurements of specific rotation (+1,10®) 
and ultraviolet absorption (Xmar. “ 241 mM, login < ** 4.21). 
Testosterone acetate (m.p., 139-140®) was prepared as a de¬ 
rivative. 
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The procedure employed, outlined in the accompanying 
diagram, was essentially that reported previously for choles- 
tenone (3). Ozonization (cf. 1) of testosterone benzoate (I) 
afforded the keto acid II (m.p., U7“148®; \a]n “ +79®) in a 
yield of about 65 per cent. Anal. Cak’d for GjiH320ft: C, 72.79; 
H, 7.82. Found: C, 72.83; H, 7.84. This substance was treated 
with acetic anhydride and acetyl chloride, and an enol-lactone 
(HI) was obtained (80 per cent yield) which melted at 202- 
202.5®; Wd - *- 19°. Anal. Cak’d for C, 76.11; H, 

7.66. Found: C, 75.98; H, 7.74. 

Condensation of III with phenyl acetate containing C” in 

* Hw* work w»s iupported by funds provided by the American Cancer 
Society on the recommendation of the Committee on Growth, National 
Reaeaieh Council. The testosterone used in the investigation was made 
available through the generosity of Erwin Schwenk, Schering Corporation, 
and C. R. Schole, Ciba Pharmaceutical Products, Inc. 
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The above condensation reaction gave testosterone with an 
activity of 1.45 X 10^ counts/min./mmole* in a yield of 48 per 
cent based on the enol-lactone (III). This substance and com¬ 
pounds of a similar nature may be expected to be of importance 
in connection with investigations of the intermediary metab¬ 
olism of the steroid hormones and the relation of these hor¬ 
mones to cancer. 
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Inhalation of 'Penicillin Dust 

Louis Kkasno, Mary Karp, and Paui S. Rrodes 
Wesley Memorial Hospital, Chicago, Illinois 

In view of the favorable reports in recent literature on the 
inhalation of therapeutic agents, especially penicillin, and be¬ 
cause of the many possibilities of the method, we have at¬ 
tempted to produce even greater and more protracted topical 
effectiveness by a method which involves the inhalation of the 
fine dust aerosol particles. This method has simplified the 
mechanics of aerosol therapy, thus expanding its scope more 
readily for oihee and home treatment. 

Apparatus used for inhalation therapy In the past has been 
based on the delivery of the aerosol vapor under positive pres¬ 
sure of oxygen or air by means of a hand bulb or oxygen tank 
and gauge. The principle utilized in the new method is based on 
the negative pressure created by normal breathing during the 
inspiratory phase. Inhaling penicillin dust in this manner is 
more physiological and permits a more even and perhaps a 
wider distribution of medicament throughout the respiratory 
tract. The patient is not required to manipulate an exhaling 
valve during the expiration phase, and the cumbersome equip¬ 
ment of oxygen tank and gauge is unnecessary’. The inhalation 
of the dust particles yields a greater effect than the vapor, 
because there is greater concentration of penicillin per unit 
area and because the penicillin must go into solution while in 
contact with mucous membrane before it can be absorbed. 

The penicillin dust used in this study was crystalline sodium 
penicillin' processed to ifi 50-100-mesh particles. This was found 
to be less hydroscopic than the sodium penicillin salt and could 
be stored at room temperature, without losing its potency, 
more^readily than the j'»enicillin liquid which was used aa the 
ne)>ulln for the vapwr method. 



Fio. 1 


The apparatus’ represents numerous modifications of the 
original device, since penicillin dust possesses certain qtuilitics 
which do not lend themselves to ordinary techniques. Penicil¬ 
lin is liighly electrostatic, easily adhering to surface areas. In 
addition, it is hydroscopic and goes into solution readily. The 
technique finally developed allows the penicillin to be easily 
released as a dust and at the same time precludes the moisture 
of exhalation from disserving the dust. 

> Tha pealcillln for this study was processed by. and furnished through 
the courtesy of, the Abbott Laboratories, North Chicago, Illinois. 

* The prasent mask was kindly fabricated by the Chicago Eye Shield 
Company, according to epedfieations qf one of the authors (Krosno). 


The device (Fig. 1) consists of an oronasal facepiece which 
is held on by an elastic headband. The front of the mask con¬ 
tains a large exhalation valve (A) in direct line with the stream 
of exhaled air. The portion of the mask about the chin contains 
a rubber sleeve (C) fitted with an inhalation valve (B), which 
directs the inhaled air in a plane at right angles to the stream 
of exhaled air. This valve contains a special detachable metal 
chamber (D) containing the penicillin dust. The penicillin 
chamber is fixed with a fine wire-mesh platform (E), which is 
covered with a finely perforated cellophane paper (F). It has 
been found that penicillin dust is essentially nonadherent to 
cellophane. The dust is placed on toj) of this platform. During 
the inhalation, air drawn through the perforations of the 
penicillin chamber releases the dust, which passes tlirou|d> the 
inhalation valve and into the respiratory passages. The dust is 
protected from the moisture of exhalation by the one-way in¬ 
halation valve and by the fact that thC exhaled air is conducted 
through a plane at right angles to the inhaled air. A small hole 
(H) about 6 mm. in diameter, on top of the mask just above 
the end of the nose, allows a substantia! amount of air to be 
drawn in easily and avoids any feeling of “resistance” on in¬ 
spiration. This supplementary inlet for air is also necessary to 
keep the amount of penicillin dust inhaled in optimum quanti¬ 
ties. 

This preliminary work, begun in October 1946 and extended 
through February 1947, comprises studies of 68 subjects (38 
males and 30 females). Four experimental subjects (including 
the authors) inhaled the penicillin dust in varying proportions 
in order to detect any untoward effects or irritating properties. 
Fifty-five patients had upper respiratory infections: 46, 
symptoms of the “common cold”; 4, chronic nasopharyngitis; 
3, chronic sinusitis; and 2, laryngotracheal bronchitis. Nine 
patients had lower respiratory tract inlections: 6, bronduec- 
tasia; 2, chronic bronchitis; and 1, bronchial asthma. 

All patients received 100,000 units of penicillin dust by in¬ 
halation for 20 minutes tliree times a day. Throat and nose 
cultures prior to first treatment and daily cultures thereafter 
were taken on all hospitalized patients. Sputum cultures were 
taken in cases of bronchiectasia. Single blood-level determina¬ 
tions were made on various patients in this group. The dura¬ 
tion of therapy was determined clinically and bactcriologically 
for each case. 

The inhalation of dry penicillin quickly causes the reduction 
or disappearance of gram-positive bacteria and, in the massive 
doses used, seems to effect some ot the gram-negative Imcteria. 
This is accomplished readily, often in one treatment. Penicil¬ 
linase has been added to the laboratory specimens without 
changing the bacteriologic results. 

The clinical results were based on the patient’s subjective 
improvement, the opinion of attending doctor, and the im¬ 
pressions of the authors. A study of the data of the 6 bronchiec- 
tatic patients revealed leas cough and secretion on dismissal. 
The patient with bronchial asthma showed marked improve¬ 
ment, the infectious condition almost completely disappearing, 
although the allergy persisted to a decreased degree. The 2 
patients with chronic bronchitis showed a moderate improve¬ 
ment. The symptoms of over 70 per cent of those patients with 
acute conditions of the upper respiratory tract cleared up 
ma^edly, in many instances after only one or two treatments. 
Seventy-five per cent of the patients with upper resfuratory 
tract infections had only one treatment. Six had two inhala- 
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Ijo^, ftnd three had four treatmoits. The recoainder had 4rl8 
iAlMdattOha, the his^t rnimber being reserved (or the chronic 
hmc^ils and chronic sinusitis. The range of duration of 
titalmehts (or the patients with diseases of the lower respira¬ 
tory tract was 10-18 treatments, administered in from 4 to 6 
daya. 

It is singular that up to the present time no sensitivity re¬ 
action to the penicillin has been noted. With the vapor aerosol 
method, transient (ever, dyspnea, or dermatitis has occurred in 
4-20 per cent of the cases, depending upon the concentration 
of the drug tised. 

Penicillin assa^^ of urine and blood were determined by the 
Piemming modification of the Wri|^t slide cell technique. 
Values ranged from .03 to 1.92 units/cc. Blood-level curves 
would indicate a slow absorption, the maximum level being 
obtained 3-3) hours after the inhalation. 

This new method of administering penicillm appears to 
offer more effectiveness than other aerosol methods in ridding 
the uppfer respiratory tract of gram-positive bacteria. Ap¬ 
preciable blood levels would indicate the protracted effective 
absorption offered by this metliod, and the possible use of 
in ha lation treatment for systemic conditions other than those 
of the respiratory tract. Although the method would appear 
to have a definite value in initiating the process of ridding the 
respiratory tract of pathogens, it may be necessary to supple¬ 
ment the process with other medicaments. In other instances 
Its value may be adjunctive rather than primary. 

Formaldehyde in Plant Collecting 

F. R. Fosbeko 
1631 UHoliho Honolulu^ T. E, 

Recently Schultes has published an intelligent and much- 
needed discussion of the use of formaldehyde in the preparation 
of herbarium specimens, recommending its use to prevent dis¬ 
articulation, molding, and decay when immediate drying is 
Impractical (Rev. Fac. Agron, (Medellfn, Colombia), 1946, 6, 
46-52; Fhodoray 1947, 49, 54-60). His development of this 
method resulted from a conversation with Paul H. Allen, who 
has for some years employed alcohol and formaldehyde in the 
preparatiem of his excellent specimens of Panamanian plants. 

Since 1 was present at the conversation referred to and have 
independently developed a somewhat different formaldehyde 
technique, it seems worth while to supplement Schultes’ papers 
with an account of some of the possible variations and certain 
minor drawbacks, as well as to publish the method where it 
will reach a wider audience. 

Allen’s original method was to spray the freshly pressed 
specimens, using a common Flit gun, with a mixture of 70 per 
cent alcohol and enough formaldehyde to give it a strong odor. 
1 tried this, but found that the specimens still molded and de¬ 
teriorated to a certain extent, especially when final drying was 
delayed for a considerable time. Spraying with a Flit gun had 
the additional disadvantage of practically pickling the collector 
as well as his plants. 

Much experimenting finally resulted in a mixture that seems 
Co work under most conditions and has one big advantage over 
the straight' formaldehyde-water solotion advocated by 
Schultes. This mixture consists of approximately 1 part each of 
ooncestrated (40 per cent) formaldehyde, 95 per cent alcohol 
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aitd vrater. II70 per cent idooM only is waitable, ea in many 
amall to^s, I commonly use 1 pant formaldehyde and 2 parts 
alcohol* The alcohol gives the mixture much better w^ng 
propertka than those of a straight water solution. Not only 
does it readily wet even waxy leaves and those with a prom¬ 
inent coating of hair or scales, but it also penetrates much mors 
quickly and thoroughly. 

After I had suffered an atmosphere of formaldehyde spray 
from a Flit gun for several trips, Norman C. Fassett suggested 
applying it with a small paint brush. This method was much 
more effective and lacked the unpleasant features. 1 had al¬ 
ready discarded the dipping method as rather ineffective and 
clumsy at tot, and completely unsuited to plants that tended 
to be limp.^ the three methods, use of a soft, 2-mch point 
brush is by far the most satisfactory. H. H. Bartlett (in a letter) 
has suggested a rather different method which consists essen¬ 
tially of tying a fair-sized bundle of specimens together In 
fdded newspapers, standing them on end, and pouring a suffi¬ 
cient amount of the solution described above into the bundle 
to wet it. 

It isnisually suggested that after the application of formalde¬ 
hyde the bundles of specimens be wrapped in oilcloth, waxed 
paper, pliofilm, double canvas, or other material to retard eva¬ 
poration. Tf specimens are to be mailed, this is doubtless neces¬ 
sary, since otherwise they would probably not be accepted by 
postal authorities. However, I have found that there are no 
evident bad effects if they are left simply wrapped in either 
wrapping paper or several thicknesses of new^ri^t. The solu¬ 
tion largely eviqxirates off after killing the tissues of the plants 
as well as the spores of such fungi as are likely to cause trouble. 
The dead tissues lose their water much more readily than do 
living ones, and drying goes on to a certain extent even in the 
bundles. Subsequent drying over heat also takes place much 
more rapidly for this same reason. 

Those to whom the color of the finished specimens is ol 
importance will not find any of the methods enqpiloying either 
formaldehyde or alcohol very satisfactoty, since the specimens 
axe practically always either discolored or bleached. However, 
few collections from wet tropical rei^bns, prep^ed by any 
method, have, been preserved in an 3 rtldiig Uke their original 
colon; furthermore, a few years in the atmosphere of the large 
cities In which our herbaria are unfortunately located soon 
makes the original color unimportant. Colors, ff of any impor- 
tance, should always be recorded on the lab^. 

1 regard the formaldehyde method, not ai something that 
should supersede the ordinary method of drying the plants 
over heat after a few hours in a tight pre», but as a supple¬ 
mentary method for use in places where ordinary drying is diffi¬ 
cult and with material that is not satiifactorily pre^Mired by the 
ordinary methods. Leaving the material in a wet condition for 
any considerato length of time cuanot have a good effect and 
probably results in a certain amount of brittleness. However 
as Schultes very effectively points out, many groups of pl ant s 
that make traditkmatly bad specimens give very gratifying re¬ 
sults with this technique. One has only to look into the oovecs 
of almost any genus of tropical mimosoid legumes to be coo- 
viaced that improved methods are in order. Certain these 
whiclS were not dried (or three weeks after gathering show no 
tendency whatever to lose their leaves. The formaldehyde ap¬ 
parently completely and instantaneously stops the formatiion of 
abscission layto. It might ht well to try this technique on jpach 
conifers as TVaga and PiM and on the almost matare opneadl 
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mensttrabty^ the burden of ptcpaeing material of such difficult 
phwU as CissBuUceae, FottnUcacese, Aisoaceaey and other 
fleshy groups, even in a dry climate. 


Direct Introduction of Chemical Substances 
lii^to Herbaceous Plants' 

Ieka M. FeX3ER 

Department of Horticidture, 
Michigan State College, Mast Lansing 

Daring studies concerned with the edect of 2,4-D upon 
plants the need for a means of mtrodudng chemicals into any 
desired part of herbaceous plants, without either injuring the 
plant itself or taking up too much of the experimenter's time, 
)>ecame obvious. The principal methods of treatment hitherto 
\Ased have major drawbacks. 

The solution to be tested is placed upon the upper surface of 
a leaf blade either in the form of a drop or in a small disk of 
filter paper (2, S). Also, pellets containing mixtures of a paste¬ 
like carrier and growth regulators have been used (/). Nece^ 
sarily, these treatments are limited to those organs of the 
plant which, by virtue of their shape, support a drop of liquid 
or a disk of moist filter paper. They are not feasible for applica¬ 
tion to erect or inclined parts or to surfaces of a repellent or 
impermeable nature. Hie injection method {4) is not practi¬ 
cable with herbaceous plants m large-scale experiments be¬ 
cause it is too time consuming; also, the inner turgor of the 
tissues usually prevents penetration of additional fluids fmm 
outride, and the cells are readily injured or ruptured when even 
a minimum of liquid is forced into them. 

A good deal of knowledge is still lacking with regard to tbc 
fundamental facts about the mechanism of growth, metabolic 
systems, and correlations between phyriologlcai and morpho¬ 
logical developments in idonts. This ignonmee may be due to 
inadequate means employed in tracing and analysing various 
phases of reactions which take place in the intact growing 
(>laQt. 

Attention is called here to a technical device used by 
Winifred 0. Roberts (5) in diagnosmg mineral defidendes in 
leaves, and also developed indepenctotly by the author for 
eXperllrients with plant growth regulators. The fact that 
essenrially the same method was conceived by neiearcheFs of 
difl^eirent countries sems to confirm the ne^ for, and the 
versatility of, the technique. 

^ Needks formed from florist steel wire No. 30 are threaded 
2^3 imihes of white mencflng cotton, The thread Is soaked 
CO eatuiation in the solution to be tested and drawn through 
the rieetMd part of the iriant Itie heedie is then severtri from 
tl|e left hiride the tissue (Ftg. i). If a 

wppily of a substance » desired, the end of a lotiger 

thusservbgasa 

ivtdc; suhet^cee may be hitroduced rimik^ly by 

a n the 
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amount; of introduced substance k to be detennined, the 
#inad may he dried alter soaking and the :thderences in wright 
of the treated and untreated threads calculated lor any s^ven 
length. It has been observed that a thread impregnated with a 
solution of 2,4-B, dried, ami then introduced k equally effec¬ 
tive. 

There was no instance of a detectable eflect from puncturing 
the tissues with the needle or introducing a thread soaked in 
disdllcd water. In order to avoid contact of the plant sap wjth 
metal, the wire may be replaced l>y a plastic or ^ass-fiber 


















Fio. 1. Thmd intmduced in the first node of a bean seedling (above), 
and tools used in preparing threaded needles (below):wire, mending ootton, 
scUson, fiat forcens. and glass bottle for soaking threads. Square giaee jar 
(right) is used for storage of threaded needles. 

material. The time factor involved in uring this method for 
experimental purposes is negligible. An unsldlled worker can 
prepare 60-80 needles per hour, and the treatment of ISO 
plants requires about one hour. 

The ^'thread method" already has been used succeariully in 
ejq^eriments conducted to test (1) the responsiveness of specific 
morphological parts of bean plants to 2,4-D, (2) the transport 
of 2,4-D within the plant, (3) the effect of 2,4-D in tektion 
to add and alkaline systems of plants, and (4) the pH in the 
growing plant, by using threads impregnated with indicator 
solutions. In some of the experiments several thread tesk 
involving various time intervals between the ringle treatments, 
have been used on the same plant. A detailed report of ^leae 
Studies will be published elsewhere. 

Thk method seems to be useful m cases where (1) 
afeas of a plant cannot 1>g readied by applying a drop, (2) 
minimum amounts d a substance, are to ^ introduced, and 
(3) the espadty of spedfic tissues is to be tested relative to 
absorption, accumulation, or transport of metabolic or artifi- 
dally introduced substances. The method oflers innuinemble 
possibilities of experimental tests with normal and diseased 
plants and may facilitate new discoveries of both morfriiologi- 
cal and physiological correlations and the fundamental mech- 
attkm of growth. 

Kefeceaces 

S. E, H., and lUicDaa, c. L. JT^. ogrftf. Sie. Qtmi, 

A. SfneaxSt, J. w... and HAimSi C. b. Bet. fka., ISM, Ifl, tU. 

S; IteamfcWtMfassD; >. Fmd. hert. tsu,32. ISi^tU. 

',,251 




der Katalyse^ Vol 3: Biokatalyse^ G. M. 

. Schwab. (Ed.) Vienua: Springer, 1941; Ann Arbor, Mich.: 

J, W, Edwards, 1945. Pp. 622. $19.00. 

This extremely valuable vdlumc contains Eve parts, all of 
whSdi are of considerjible interest to the enxymologist. The 
opoiing section (46 pp.), by A. SchUffner, is concerned with the 
general pre^rties of enzymes, their preparation, and the na¬ 
ture nf enzyme action. The second and longest section (245 
pp.), prepared by H, Kraut, M. Rohdewald, A, Wcischer, and 
E. Kofranyi, deals with the hydrolysing enzynies, which are 
clarified and are individually considered Ih terms of their oc¬ 
currence, estimation, preparation, and properties. 

The third section, whic^ is the only one printed in English, is 
a complete (214 pp.) and wcll^ocumented treatise on biological 
(^datiun-ieduction catalysts by K. A. C. Elliott. Although the 
bPoh is now several years old, this section is an invaluable aid 
to the investigator who Wishes to obtain a detailed account of 
the daidative enzymes oa a basis for the study of current re- 
pc^. Students and teachers will find a wealth of material that 
is not available in any other more recent source. The section 
includes 8 chapters, one of which is an excellent chaj^ter on 
** Carriers.’* 

The fourth section, by A. Schttflner and M, J. Jakowatz, is 
entitled “Viruses From the Stand|>oint of Catalysis and Aulo- 
catalysis’* (39 pp.). It is concerned mainly with the mechanism 
by which the normal cell proteins are rebuilt into virus protein. 

The fifth section, by G. M. Schwab and E. Rost, is concerned 
iilth enzyme models (37 pp.) and provides a summary of many 
catalyses which emulate enzymatic catalysis. 

The volume includes an extensive author and subject index. 

Van R. Pottkr 

JicArdk Memorial I^oratoryf Umver$i(y of Wisconsin 


imTganic (Vol. II.) W. Conard Fernelius. (Ed.- 

in-Chief.) New York-London: McGraw-Hill, 1946. Pp. 
jdi-l-293. (Illustrated.) $4.00, 

This second volume of a series giving tested procedures for 
the preparation of inorganic substances is characterized by the 
same high standards as the well known Volume 1, and it 
should be on the Ijookahelf of anyone who has occasion to 
prepare or purify inorganic substances. The great virtue of the 
book, like its predecessor, is that every procedure has been 
crUkally evaluated and tested independently in a laboratory 
other than that in which it originated. Ihe names of the 
ori^UAl authors as well as those who checked the method are 
given under each procedure. Tn this connection the following 
quotation from the Preface U pertinent; “Inasmuch as the 
Sjmthesca in Inorganic S^mtheaes originate from individual 
contributors, the editors have been perturbed to find specific 
r^orences to Volume I that do not mention the individual 
Contributor. The editors prefer that Inorganic Syntheses be 
considered as a periodical when references are given and that 
credit be ghren to the conriibutor/* 
l^e syntheses are arranged hi 8 chapters, numbered ac¬ 
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cording to tlie groups in the Mendeleev periodic table. Each 
of the 81 methods given starts with a biief introduction, 
which is iollowcd by a detailed procedure and finally by a 
short discussion of the properties of the substanceconcemed* 
Each synthesis concludes with key references to the original 
literature. In many instances two or more alternate procedures 
ate supplied. Very well-executed drawings of special apparatus 
accompaSy many of the procedures. 

Since the inclusion of any synthesis In a given chapter on the 
baris of the periodic table is somewhat arbitrary, a list of 
syntheses which arc presented in other chapters but which 
might have been included in the chapter in question are ^ven 
at the beginning of each chapter. Cumulative subject and 
formula indexes to both volumes render easy the location 
of any particular syntheses. 

The nomenclature adoptefl in this volume conforms, in 
general, with the rules recommended in 1940 by the Committee 
for the Reform of Inorganic Chemical Nomenclature of the 
International Union of Chemistry, and with ChmkcU Ah' 
s^acis usage. These rules are ex|>lained by Janet I). Scott 
in a 10-page appendix. 

JiyiEfi J. LlNOAKK 

Depariment of Oimistry^UarxHird UniversUy 


General biology, (2nde<l.l Perry D. Strausbauftb and Bernal 
R. Weimer. New York: John Wiley; London: Chapman & 
Hall, 1947. Pp. viii -f 718. (tllustmtcd.) $4.75. 

After a concise treatment of jwotoplasm and the cell, the 
second edition of Strausbaugh and Weimer’s Getieral biology 
proceeds rapidly to a consideration of carbohydrate synthesis 
in plants. The succeeding chapters deal in logical sequence with 
digestion and absorption, food transportation, respiration, and 
excretion in both plants and animals. In a text so ctimplcte 
and well illustrated as this, no objection should be o8ered to 
the parallel consideration of transpiration in plants and excire- 
^on in animals as long us adequate contrasts arc drawn. The 
new’ chapter on hormones and auxins is thoroughly up to date^ 
Growth and reproduction are considered in the same chapter, 
and meiosis is postponed wisely until the chapter dn hcredi^. 

The uaual survey of the animal and plant kingdoms is wdl 
balanced within the confines of 200 pages. Ecology and evolu¬ 
tion are given a broad presentation in the next two chapters. 

Thfe style of the book attains conciseneas without the duJJ, 
laconic quality sometimes observed in texts covering so braad 
a field. Physiological concej>ts are stresaed at a level that is 
neither superficial nor confusihg m technicalities. 

Index and glossary are combined, and bibliographies am 
eliminated except for occasional footnotes. Lung book lists 
serve no practical purpose^ since most mstructors prefer to 
select their own supptetnentaTy readings. 

The typography end iwlMabeled illusttations ate excellmt 
arid, for a fulbyear coumerthe text is highly recdmtnendecL 

GEo»GtL.Ca!i^ 

Bmm UmversUyt Prpvlimcef 




Ifhe Role of Microorganisms in Add Mine Drainage: 

A Preliminary Report 

Arthur R. Colmer and M. E. Hinkle 

Agricultural and Engineering Experiment Stations, West Virginia Vkiversity 


S f)MK WATERS ISSUING ERoM BITUMINOUS 
coal mincti are near neutral or alkaline in reaction, 
and, as such, are not considereil to he of great ira- 
|)ortance in the problem (»f stream pollution. This is not 
the case with ,acid mine waters. Waters of this class are 
objectionable^ and their disposal has engaged the at¬ 
tention of the many agencies concerned with water 
conservation and with the abatement of stream pollution. 
Carpenter and Herndon (/) and Hodge (2) have reported 
aimlyscs of this tyi^c of mine drainage. Analyses of these 
waters vary widely frtim mine to mine and from coal 
seam to coal scam, One sample of acid mine water had a 
pH of 2.9, ami the total acidity, sulfates, and total iron were 
1,375, 3,560, and 400 pj|>m, respectively. The comparal^le 
figures for another acid drainage were: pH 1.4; total acidity, 
47,8(K) f)pm; sulfates, 41,7(K) ppm; and total iron, 12,270 
ppm, Hoffert (3) has reviewed recently thi^ status of acid 
mine drainage as one of the inifx^rtant industrial wastes. 
Attempts at sohin^ the odd mine drainage problem. In 
the past, extensive programs for air s(‘alit\g acid-pro¬ 
ducing abandoned coal mines have been undertaken with 
the purpose of reducing both the volume of the acid 
waters i.ssuing from the mines and the amount of soluble 
acidic materials dissol wd in them. It,has been assumed that 
if the volume of surface waters gaining admission to such 
mines could lie reduced, less of the objectionable acirl 
drainage would lie formed. It has also been assumed that 
if atmospheric oxygen could be cut t)fT from the mine, or 
if the concentration of the oxygiui present in the mine 
could be markedly reduced, less <ixidatioii of the sulfur 
and sulfur-bearing compounds of the coal beds would 
result, and thus smaller amounts of acid compounds 
would ))e available for solution in the water. I'he follow¬ 
ing reaction indicates what is assumed to take jdace 
when the iron disulfides are oxidized; 

2FcS2 4- 7CX + 2 H 2 O 2FeS()4 f 2HsSO| (1) 

In addition to attempts to limit the acid mine drainage 
at it.s source, Work has been done on modifying the aci(l 
drainage issuing from bituminou.s coal mines. Chemical 
treatments have been studied to rid these waters of un¬ 
desirable constituents or to modify their composition so 
that they would no longer be considered objectionable. 

This paper is published with the approval of the di- 
rectora, Agricultural Bxperimeot Station (Sciendfic 
No. 373)1 and Engineering Experiment Station, west 
Virginia University- 
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However, Iw'cause of the cost of such chemical treat¬ 
ments and the unsolved problem of disposing of the 
large quantity of sludge which would be produced, no 
feasible process lias been devised. 

Normal changes in acid mine drainage ajter its for 
malicn. It has been assumed generally that the change 
of dear acid mine water to the characteristic amber or 
rusty color, which the Mater soon acquires after ex- 
jiosure to the air and wdiich aids in making this type of 
pollution so objectionable, is due to the atmospheric 
(ixidation of ferrous to ferric sulfate. The subsequent 
hytlrolysis of the latter compound jields ferric hydroxide. 
This compoiin<l and hy<lrated iron oxides cause the 
marked rusty colored water and i^recipitatcs in the 
water courses. The formation of the ferric sulfate and its 
hydrolysis may be shown iiv the foUoM'ing tujuations; 

4FeS()4 f- 2H2S(), f (h 2 Fe,(S 04 ),, + 2H3() (2) 

FeaSOd. -f (ylW 2Fc(OH). + 3 H 5 SO, (3) 

Illien bottles of dear acid M^ater, taken from aban¬ 
doned area.s of bituminous coal mines (Pittsburgh seam) 
in Monongalia County, West Virginia, were stop]M?red 
so tlial no air s])ace existed, the Mater remained clear 
{‘ven after M'eeks (^f storage. However, if a bottle M^as 
only half filled M'ith water so that air M^as readily avail¬ 
able, the amber color wa.s formed M’ithin 24 to 48 hours, 
the deeper color being formed upon longer standing. 
Also, if clear acid mine Mater was placefl in a container 
and carbon dioxide alloMTfi to bul)ble through it, the 
amber color was not formed after a M eek; yet, if another 
container of the same water was exposcfi freely to the 
air, the color formation was rapid. If the passage of the 
carbon dioxide M^as stopped ami that container then 
exposed to the air, the amber color dcvch'iiMjd in that 
water. In other words, air influences the characteristic 
change from the dear to the amber-colored M^ater. 

While it has been known that some members of tbe 
Cldamydobacteriales have an iron compound in tlitnr 
sheath after growing in iron-bearing water, the role that 
microorganisms might have in inducing changes in the 
iron compounds of acid mine drainage appears to have 
been overlooked. The purpose of this preliminary ref>ort 
is to show that microorganisms do have an active role 
in the above interrelationshiji and to proi)osc that the 
formation of sulfuric acid wdthin the mine may be due 
to microliial action. 
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The rvle of miaroorf^anims in Ifie oxidatimi of irm tn 
acid mine draiftnf^e. That the presena? of air is not the 
sole criterion of whether the water’s ferrous sulfate will 
change to ferric sulfate will be seen from tlie following 
simple exjicriinents. Tf mercuric chloride, phenol, or 
formaldehyde—known disinfectanl.s - are adderl to clear 
acid mine water in concentrations vaiydng from (>ne part 
per thousand to one jmrt per hundrt'd billion, the amber 
color starts to form in the water co7itaining the smallest 
concentration of the chemical and in the control. It has 
been noted that for any chemical the apjK'arance of this 
color varied with the length of incubation. Some of the 
waters containing the smaller concentrations of the chem¬ 
icals may he clear after a week, but uf>on continued in- 
nibalion they l>ecome amber. However, it was found 
that a concentration of one part F>cr million of mercuric 
chloride, one part per thou .sand of jihenol, and one part 
per ten thousand of formaldehyde prevented any for¬ 
mation of the amber color, irrosjxrtive of the length of 
holding. 

In another test toluene was adfit^d to a half-fillcd 
bottle of clear acid mine water and the container closed. 
There was no amber color formation. Again, if clear mine 
u'ater is filtered through an “E.K.” germicide pad of a 
Seitz filter and this sterile water, in sterile cotton-stop¬ 
pered containers, is exposed to the air, no amber color is 
produced. Too, if a synthetic mine water, made from 
distilled water and the iron disulfide (j)yrite and mar* 
casitc) contained in the ‘‘sulfur balls” from acid-pro¬ 
ducing bituminous coal mines, is treated similarly, no 
ambt;r color is produced in it after weeks of air exposure. 

Thus, sin a; the addition of bactericides such as mer¬ 
curic chloride, formaldehyde, anrl phenol and a bacter- 
lostAJic agent such as toluene prevents the change from 
dear water to the amber color of these' air-exposed acid 
mine waters, arid since a Seitz-filtered water, where 
particles of microscopic size are removed, behave sim¬ 
ilarly, there is strong evidence that atmospheric oxygen 
is not the only agent involved in the formation of the 
undesirable hydrated oxides of iron. 'Ihat this view is 
valid may be rlemonstrated by inoculating a Seitz-fil¬ 
tered tx>riion of acid mine water or a Scitz-filtered por¬ 
tion of synthetic mine water with raw, untreated acid 
mine water. The characteristic amber color is then pro¬ 
duced in the inoculated water. 

To determine the nature of the microorganism or 
microorganisms concerned, 1 ml. of the raw water which 
had just turned amber was iivKulated into 10 ml. of 
clear acid water sterilized by Seitz filtration. When this 
iK^came amber, it served as the inoculum for a second 
tube of this sterile water. After such serial transfers had 
starved to enrich the agent or agents present in the colored 
water, a portion of the liquid from the last aml)er tube 
was streaked on the surface of a poured agar plate com- 
j>03ed of equal volumes of sterile mine water and 3 per 
cent agar-agan After ^10 days of incubation at room 
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temperature (22- 28*^0.), an amber color speared in 
agar, and very small colonics were apparent in and 
around the colored areas. Pure cultures of the bacterid 
were secured by repeated replating upon the acid-water 
agar. Microscopic examination of the organisms of the , 
colonies proved the presence of gram-negative, non-j^ 
s])orefonning r^xls approximately 0.4 n wide by 0,8-1 
fi long. When either sterile, raw acid mine water or 
thetic acid mine water was inoculated with this bacter'^i' 
ium, the waters became amber and formed the typic4 
rusty precipitate, whereas utiinoculated sterile contro;*^^ 
tubes of the same waters remained clear. Thus, a 
teAim has been isolated in pure culture which is cat>abl| . 
of growing in acid mine water aud in liringing about th| 
oxidation shown in Equation 2. One of the acid waters 
commonly used as the substrate in the tests had a pH of*, 
2.2 and a total acidity of ppm as calculated fmtn^ 
its titration with N/50 NaOH m hot Folution to the^ 
phcnolphthalein endpoint. Attempts to grow these iron- I 
oxidizing bacteria in the synthetic sulfur medium of ^ 
Waksman and Starke)*^ (12) (which sr^ves as an excellent '' 
substrate for Thiobadllus ihiooxidansy a well-known sul¬ 
fur oxidizer acting at low pH) have failed. Further 
morf^ological, cultural, and physudogicaJ studies are 
being made on the organism. 

Besides the bacterium mentioned tjboVe, several fungi 
have been isolated from acid mine drainage. Non<? of 
these seems to he an agent causing rapid oxidation of 
ferrous iron to ferric iron. One of the isolates has l>ecn 
tentatively placed in the genus Spienria,^ Micros<X)pic 
examination of wet mounts of it growiitg in this w^ater 
shows a compound of iron to be precipitated on the fungal 
spores and mycelium. On the solid substrate of this water 
the characteristic amber color is formed. 

Arc micr oarf>an isms involved in the famtalion of acid 
mine drainage? Equation 2 show^ the change which takes 
place in the oxidation state of the iron of the acid mine 
water after this water has been produced. The finding 
that microbial activity is involved in this oxidation, and 
that atmosplieric oxidation is not the sole factor, is an 
interesting one, yet in itself it is a decidedly minor part 
in the major problem concerned in this type of industrial 
waste. 

The major problem deals with the actual production of 
acid water in the mine. Several questions now arise: Is 
Equation 1, the accepted reaction for the formation of 
the offensive materials of the acid drainage, solely an 
atmospheric oxidation phenomenon, or arc microorgan¬ 
isms involved there also? Are the abandoned areas of 
the add-producittg bituminous coal mines capable of 
supporting microbial growth? Arc there any microorgan¬ 
isms known which can use the substances present in these 
areas in their life activities and pr<Kluce, as by products, 
the offending materials found in acid mine drainage? 

* We Afe ladibbted ta H. L, Barnett for old ia idonUtr^ thii futtau** 
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Carpenter and Herndon (/), in studyuig the steriliiing 
effect of acid mine waters on domestic sewage^ noted the 
growth of an organism op their plates of nutrient agar 
at or near a pH of 5.0 which they identified as ^'Thiobadl- 
lus tkiooxidims or a very closely related species.” None of 
the tests used by them to arrive at audi a conclusion was 
given. Their attempts to find the organism responsible 
for the acidity of the acid mine water were unsuccessful. 
Various coals were examined by these workers for the 
possible role of microorganisms in the change of the sulfur 
content. By comparing sterilized with nonsterilized por¬ 
tions they concluded that at least part of the sulfate 
produced in acid mine water can be attributed to bac¬ 
teriological action. 

In our laboratory some exploratory tests made on acid 
drains g(^ have given interesting results with regard to the 
possible significance of bacteria in the formation of the 
sulfuric acid in the mine. Although numerous water 
samples have been studied, the sources of four typical 
samples are given. In one instance the water sample was 
taken outside of the mine from the flume into which 
pumps had emptied the drainage taken from an aban¬ 
doned area several hundred feet below the earth’s sur¬ 
face. In another the water was taken inside the mine as it 
ran out of an abandoned area and flowed along the main 
haulage way. A third sample came directly from an 
abandoned area and was caught as it issued from a bore 
hole in the coal. A fourth was taken from a strip mine 
where the water was running out of a spoil bank. 

All the waters were inoculated into the synthetic 
medium of Waksman and Starkey (12), used for the cul¬ 
turing of Th. thiooxidafis,^ Growth appeared in all the 
inoculated flasks within 7 to 10 days, and, at that time, 
subcultures were made into fresh media. Repeated trans 
fers have always yielded an active culture. Material from 
the flasks was streaked on the surface of the solid sodium 
thiosulfate medium of Waksman (/f), and minute straw- 
yellow to cream-colored colonies were produced. Thus, a 
second bacterium lias been isolated from acid mine 
drainage. Whereas the first bacterium was instrumental in 
the change of ferrous to ferric iron, attempts to grow it in 
the sulfur medium have failed. The second, however, 
will rapidly oxidize sulfur to form sulfuric acid, but at¬ 
tempts to have it oxidize the ferrous iron of the acid 
water have failed. 

Growth taken from the liquid or solid substrate was 
morphotogically similar to the published descriptions of 
Th, Ikiocmdans. Physiologically, the organism fits the 
description of the known sulfur oxidizer. It can satisfy its 
carbon requirements from the carbon dioxide of the air; 
Its nitrogen can come from ammonium sulfate; and its 
energy can be derived from the oxidation of elemental 
sulfur or thiosulfate. The pH of the liquid medium varies 
from 1.5 to 0.9 after one to two weel^ of growth. 

* A pate cultuMof Tk wm obulAcd from R. h. Surkey, tu 
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Comideration of mvir<mm€ni where acid mine drainageh 
produced with reported aciivUies of Tk tkiooxidans. It is 
felt that since all of the tyiiucal acid mine waters sampled 
have yielded organisms which fit the description of Tk 
tkicoxidanSf it is worth while to consider the possibility of 
its acting as the agent in the formation of sulfuric acid in 
the abandoned areas of bituminous coal mines. If one 
considers the actual environmental conditioas existing in 
such areas, the possibility of this organism functioning 
there is quite striking. 

Two gas analyses, made on abandoned areas from 
which one of the samples of Avater was taken, showed the 
absence of carbon monoxide in both. The methane values 
were 12,4 and 18 per cent; the oxygen concentrations 
were 3.2 and 9.4 per cent; wherea.s the carbon dioxide 
values were 3..S and 3.8 jier cent. The work of Vogler and 
Umbreit (10) indicates that Th. tkiaoxidam would not 
find some of these gaseous comjxinents of this area pro¬ 
hibitive to its action, 'Fhese workers ran experiments 
using pure cultures oi Th. ihiooxidavs in which the gase¬ 
ous environment varied from 10 to .30 per cent of oxygen 
and from 0.01 to 10 jx^r cent of carbon dioxide. By using 
the sulfate sulfur, formed by the oxidation of elemental 
sulfur, as a measure of the activity of the organisms under 
the experimental conditions, they felt their data showed 
that “a small amount of variation is evident, but that 
variation bears no consistent relation to cither oxygen or 
carbon dioxide pressures. Significantly, the oxygen can be 
decreased to half its value in air without detectable influ¬ 
ence Ufion the rate of sulfate formation.” A study of the 
work of Vogler (8) brings out the striking ability of this 
organism to modify its activities under the influence of 
carbon dioxide. Indeed, he postqlates that the “carbon 
dioxide may act as an oxidizing agent for sulfur,” 

It is well known that the waters is-suing from these 
abandoned areas of acid producing mines arc quite acid 
and have a high sulfate content. Waksman and Starkey 
(12) long ago called attention to the unusual property 
possessed by Tk ihiooxidans of being able to grow when 
the medium contained 0.5 M concentration of sulfuric 
acid, equivalent to nearly 5 per cent concentration of the 
acid. Starkey (6) found that oxidation proceeded most 
rapidly between pH 2.5 and 3.5, although oxidation of 
sulfur is very, rapid over a very much wider range. Above 
6,0 there is practically no oxidation of sulfur in the culture 
medium by Tk ^hiooxidans, Vogler, LePage, and Um¬ 
breit (9) reported that above a pH of 5.0 there is a 
marked inhibition of sulfur (and thiosulfate) oxidation, 
but there is little effect upon the endogenous respiration 
in the absence of sulfur. These workers felt that the 
organism is adapted to just that range of H-ion concen¬ 
tration in which free cartxin dioxide is dissolved in the 
medium as a gas. Waksman and Starkey (12) and Star- 
key (6) have noted that Tk thi<wxidans is quite tolerant 
to the sulfate ion. The latter states: “However, the end 
product of sulfur oxidation (sulfate) is tolerated by 


255 



Thicba^us lhio<mdans m as high concentration as 20 
per cent in the form of magnesium sulfate.** 

The tempcmture of the acid waters issuing from the 
abandoned areas tends to be below 20®C. Voglcr, LePage, 
and Umbreit (P) found that sulfur oxidation proceeded 
over a temperature range of 1° to 45°C. 

Thicssen (7) reported that sulfur in all coals is “present 
in amounts ranging from traces to as high as 10 or more 
percent, commercial coals of the Eastern United States 
contains from O.S to l.S percent of sulfur.** Thicssen 
stated that sulfur does not occur as such in coal but is 
present in organic combination as part of the coal sub¬ 
stance and in inorganic combination as pyrite or inar- 
casite and, especially in weathered coals, as calcium sul¬ 
fate. Mellor’s (.^) compilation is a rich source of 
information dealing with the iron disulfides, pyrite and 
marcasite. T\vo of the many items of interest concerning 
these inorganic combinations of iron and sulfur arc the 
statements concerning the weathering or the ready 
breakdown of marcasite under the influence of moist 
conditions and the finding of free sulfur in the naturally- 
occurring iron di'sulfldes. 

Kimer (4) reports that bituminous coal has a nitrogen 
composition ranging from 0.6 to 2.8 [>cr cent. The com¬ 
plete story of the forms in which this nitrogen may 
app(‘ar in the coals and, indeed, whether such compounds 
are available to microorganisms is not known. Starkey 
(6) found that with Th. thuwxidans there is some oxida¬ 
tion in media receiving no nitrogen other thari tlvat 
which may hav'c been absorbed from the air or introduced 
as impurity in the non-nitrogenous comi’M)unds incor¬ 
porated in the medium. Of the nitrogen sources investi- 


l^ated, ammonium nitrogen is the only one that has been ; 
found to be available to the organism. 

In this work, a bacterium, unidentified as yet, has 
been found in acid mine drainage which is involved in 
the oxidation of ferrous to ferric sulfate, A second bac¬ 
terium similar, if not identical, in its morphological, cul- » 
tural, and physiological characters to Th, tkiooxidems has 
been isolated repeatedly from the acid mine drainage of 
some bituminous coal mines. It is postulated that this 
latter or an unknown similar organism is involved in the 
oxidation of the sulfur and the sulfur compounds to sul¬ 
furic acid. The increasing demands for abatement of 
St rearil polution by acid mine drainage has intensified the 
efforts cf many agencies to solve the problem. It is felt 
that tlic mine-sealing i)rogram has not given a complete 
solution and it is suggested that the study of the relation 
of certain microorganisms to the formation of the sulfuric 
acid in the mine might be a most profitable one. 
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Reconnaissance Soil Survey Work in Japan 


C. L, W. Swansoni 

Department of Soils, Connecticut Agricultural Es^eriment Station, 

New Haven, Connecticui 


T he reconnaissance soil survey of 

Japan now being conducted by American scien¬ 
tists is the first of its kind to be made of that 
country using modem survey methods for classifying and 
mapping soils in terms of their morphological features. 
Soil maps of Japan now available from Japanese sources 
have been made according to the old geological method 
of soil surveying similar to that used initially in the 
United States. 

During the past 20 years Japan has produced only 
80-85 per cent of her annual food requirements. Because 
of the food shortage there and in the world as a whole, 
the maintenance or incit^ase of food production has now 

* Formerly Major, Air Corps, and head of the Soild and Fertiliacr Branch, 
AKricuUurc Dlviaion, Natural RnourceB Section, General Headquarters, 
Supreme Conunander for the Allied Powers, Tokyo, Japan. 
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assumed particular importance. Since modem soil maps 
which could be used as an aid in maximUing Japan*s food 
production were unavailable, the survey was undertaken. 

The most important agricultural areas are being 
mapped first, particularly the larger plains and more 
nearly level regions. The hilly and mountainous sections 
are of little importance agriculturally, A preliminary field 
survey was made of Japan before any reconnaissance 
surveys were initiated, Reconnaissance soil surveys of the 
Kanto Plain area near Tokyo and the island of Kyushu 
have been completed (Table 1), Surveys in pn^rcss in¬ 
clude the islands of Hokkaido and Shikoku, and the 
Osaka Plain on the main island of Hon^u. A soil map 
(1:250,000) printed in color and a report similar in out¬ 
line to that of the Soil Survey Division, Bureau of Plant 
Industry, Soils, and Agricullural Engineering, U* S. De- 
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jjartnient of Agriculture, is to be published for each area 
^surveyed. Because of the nature of the survey, only asso¬ 
ciations of soils are shown on the soil maps. 

Several sources of data and information are used in 
preparing the map and report. Much of the information 
is obtained through field observation of the soils by ex¬ 
perienced American soil surveyors and from Japanese soil 
and geological maps. Map information and soil data 
already gathered by Japanese scientists are being coortU- 
nated and interpreted in terms of modern soil concepts 
and nomenclature. Arrangements have been made with 
the Soils Departments of the Imperial Universities of 
Japan to make physical and chemical determinatioiis on 
soil samples taken in the field during the course of the 
survey. Samples are also being sent to the Soil Survey 
Division, U. S. Department of Agriculture, for analysis. 


TABLK 1 



j Kanto plain* 

Kyusbut 

Soil group 

1 - -.- 

- ... 

--- 


Acres 

Percent of 
total area 

Arren 

Percent of 
total area 

lliown forest. 

2,241,551 

28. U 

777,431 

t 8.51 

Aituviai.... 

1.W)5,317 

2U.16 

981.531 

i 10.75 

filai:k forest.. 

1(H).332 

1.26 1 

115,275 

; 1.26 

HaU bog. 

75. M7 

U.9S ! 

0 

1 

PlanosoU. 

3S.0.W 

0.44 

221,599 

1 2.46 

Red and yellow podzolic. : 

(1 

0 

193,689 1 

i 2.12 

Llthosols.. 

091,^7,5 

8.69 

1,829,257 1 

1 20.01 

Sands. 

73.258 

0.92 

1 34.621 

0.38 

Rough mountainous land 

' 2.WI,302 

37,44 

4.941.461 

54.11 

Barren volcanic roclt,,.. 

0 

t) 

3.^909 

0.37 

Water. 

159. 258 

2.00 

_0 i 

i_ 

Total. 1 

7,96.3,670 

100,00 

9,131.773 

j 100.00 


*About 33 per cent of the ana U now being used for agricultural purposes. 
tAbout 20 per cent of the area is now lieing used for agricultural purposes. 


For many years Japanese soil scientists believed that 
the soils of the country did not fit into the prevailing 
scientific scheme of classification and, tliereforc, would 
not accept the modem concept of great climatic soil 
groups. While placing their greatest emphasis on geolog¬ 
ical effects on the formation of soils, they did admit that 
vegetation and dimatc exerted certain influences on soil 
formation processes. It is not surprising, however, that the 
Japanese did not readily accei^t modem soil survey 
methods, for even in the United States there existed cer¬ 
tain areas where initially it was difficult to apply the 
modem pattern. As late as 1935, Marbut, in his Soils of 
4ke Untied States (see C. B. Hutchison’s California agn- 
cuUure, Berkeley; Univ. California Press, 19^k5), was un¬ 
able to delineate in California representatives of the great 
soil groups of the world. 

In 1937, however, an Outline Soil Map of Japan 
(1:5,000*000), prepared by Toyotaro Seki, of the Imperial 
Agricultural Experiment Station in Nishigahara, Tokyo 
Prefecture* was published in an article by L. G. Scheidl 
(MiUHl disck Ges, Natur Volk, Ost., VoU 30, Pt, A), This 
mapinduces and recognizes the role of dimate and vege- 
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tation in soil development, establishing the morphology 
of the soils themselves as the basts of classification. De¬ 
tailed soil surveys of parts of Aomori and Gifu Prefectures 
were made by the Japanese using this classification 
scheme, the soil survey program having been curtailed 
during World War II. The Japanese arc now being en¬ 
couraged to activate their soil survey work as rapidly as 
possible. Whenever practicable, technical assistance in 
the reactivation of their soil survey program is being 
given by American soil scientists. In this connection, the 
published reconnaissance soil survey rcjiorts and maps of 
Japan will be made available to them. 

Certain representatives of the major zonal and intra¬ 
zonal soil groups of the world are now being identified in 
Japan (Table 1 and Fig. 1). It is being observed that pro¬ 
file characteristics are similar to those in the United 



States at comparable latitudes; it ai)pcars, however, that 
local topography and parent material, especially volcanic 
ash materials, exert more influence on the kinds of soils 
developed than docs climate. When one considers the 
extremely rugged terrain and steep slopes that prevail 
over most of Japan, it is understandable why the Jfi^ 
anese, until recently, gave little consideration to climate 
and vegetation influences as important soil-forming fac¬ 
tors. I’he many diastrophic movements that have oc¬ 
curred quite recently, geologically speaking, have natu¬ 
rally tended to maintam or increase the areas of rugged 
terrain and steep slopes, thereby continuing conditions 
conducive to the development of immature and young 
soils. The high rainfall generally prevalent in Japan helps 
to hinder the development of soil profiles by eroding 
weathered materials from the slopes. The constant chang¬ 
ing of the topography, the continual removal of weath¬ 
ered materials to lower levels, the additions of volcanic 
ash, and the high rainfall have all combined to assure 
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ihat nuttetials in a given locality would not be given 
time to develop mature profile characteristics. 

The most important soils of Japan, which support the 
bulk of the peculation, are the alluvial soils developed 
in the lowlands. On these, paddy or irrigated rice is grown 
during the summer, and in southern Japan (Fig. 2) during 



Fus. 2. NoHhpfn hmits of a number of cropj in Japiin. 


the winter months these soils are also cropped to wheat 
or barley. Many of the important agricultural soils are 
developed on volcanic ash (Fig. 1). Brown forest and 
black forest soils,derived principally from volcanic ash 
materials, are important upland soils used for crop pro¬ 
duction purposes. Since these are especially low in avail¬ 
able phosphorus, they are comparatively low in inherent 
fertility. They are physically well suited to growing small 
grains, white and sweet potatoes, vegetables, mulberry, 
upland rice, tree fruits, tea, tobacco, and other non- 
irrigated crops. 

In many of the red and yellow podzolic soil areas (Fig. 
I), because the demand for cropland is so great, a large 

i'Thp namM "brown forottt” and "black fureat'* were originally given 
to the ^>il groups eo designated by JapaoeBe and Oertnan aclentists and 
aome question e»l*U as to the corrcctnesa of this application. The brown 
fomt BOilti ilonot have aU of the profile characteristic* normally ossoclated 
with brown forest soils, being atidic in nature and slightly podvolixed. 
ConBidecatton is now being given to assigning a new great soil group name 
to these soils. 


iitttrib^r of the steep slopes poorly suited to agri^ltvire 
Ure terraced and cropp^. The crops grown are wheat, 
badey, upland rke, white and sweet potatoes, v^ctable$, 
and, in many places on southern slopes facing the sea, 
citrus fruits are grown. Podzol soils occur at the higher 
elevations in Hokkaido and northern Honshu, but they 
are more widespread in the former area than in the latter. 
In these area.s they are associated with coniferous vege¬ 
tation. Most of the gray-brown podzolic soils, which are 
developed in the hill and mountain areas of the podzols 
(Fig. 1), are forested, but where the soil is deep enough, 
farmer have either terraced them or planted the row 
crops up and down hill without the bchefit of terraces. 
In the untcrraced fields, soil erosion is quite severe. White 
potatoes, tree fruits, vegetables, small grains (wheat, 
barley, oats), corn, and hay are the upland crops grown 
on these soils. Lithosols, which are found on the perimeter 
of the undulating and rolling plains adjacent to moun¬ 
tains and in upland areas in mountainous regions, are 
not well suited to crop production and are mostly in 
forest vegetation. 

For maximum crop yields, most of the soils of Japan 
require heavy fertilization and liming. Fertilizers are of 
real importance because of the intensive agriculture and 
because the scarcity of agricultural land makes it irp- 
portant to secure high yields from cvery^crop grown. The 
preponderance of hilly and mountainous terrain sets 
definite limits to the cultivated area and explains why no 
more than 15,000,000 acres, or 16 per cent of the total 
area of Japan, is cultivated. 

Locally produced materials, such as compost, night soil 
(human excrement), green manure, and wood and straw 
ashes are used extensively as fertilizer materials. Bean 
cake and fish fertilizers have been applied to the soil in 
the past, but recently these materials have been used 
largely for food purposes. Large quantities of commercial 
fertilizers, particularly ammonium sulfate and super¬ 
phosphate, ha>v^ been employed. Their use was curtailed 
during World War II because production of nitrogenous 
fertilizer was retarded, while production of phpsphatic 
fertilizer was dependent on imports of phosphate rock* 
When world consumption (1935-37) of commercial ferti¬ 
lizers used by each country is considered, Japan ranked 
third for nitrogenous fertilizers and sixth for pho^hatic 
and potassic fertilizers (K. G* Dark and M. S. Sherman* 
Preufor world producHonimd comumpfion fooikin 
JerHlhers. V, S. Dept Agric. Miac. Publ. 593,1946). Yet 
that country ranked nineteenth in the world distribution 
of arable lands. 




NEWS 

and Notes 


L«rge«scale extraction of fossils 

from limestone rock by an etching 
process now in progress at the Smith¬ 
sonian Institution is expected to yield 
over 1,000,000 new specimens for in¬ 
vertebrate collections. The rock bear¬ 
ing the fossils is immersed in muriatic 
acid in large, acid-resistant vats, the 
limestone being thus dissolved to 
yield the silicified fossils intact. Over 
the last 8 years more than 12 tons of 
limestone have been brought to 
Washington, D. C., from the rich 
Permian deposits of West Texas. It 
is estimated that it will require 3 
years to secure the fossils from the 8 
tons of rock remaining to be processed, 
hut at the end of this time the Smith¬ 
sonian paleontologists expect to find 
700-1,000 species, ma?iy of which will 
be new» 

According to G. A. Cooper, who is 
directing the classification of brachio- 
pods, an estimated SO per cent of all 
the fossil brachiopods recovered will 
be new specimens. This class, which is 
distinguished by its inequivalve and 
bilaterally symmetrical character, ap¬ 
peared first during the Devonian 
period, rcadxing its highest differen¬ 
tiation and greatest distribution dur¬ 
ing the Permian. At the present time 
there are only about 200 known 
species and 60 known genera, dis¬ 
tributed widely over marine areas, 
but abundantly in only a few. 

Atiout Peofile 

Madintlliui PlilUp, diairman, De¬ 
partment of Mathematics, City College 
of New York, retired Septwnber 1 after 
45 jkars in that D^rtment. Prof. 
BiiUp is succeeded by Watren 0. 

who has served on the City 
Sl^ 1912. 

formerly aseo- 
da^ editor of ProdM has 


been appointed to the staff of the De- 
pigment of Mechankid Engineering, 
Ohio State University, and will assume 
his duties there October 1. 

E. L. Porter, professor of physiology, 
University of Texas Medical Branch, 
Galveston, is spending several months 
with H. S. Liddell, professor of psychol- 
Qg>% Cornell University, and director, 
Cornell Behavior Farm, where both will 
continue their joint studies on chronic 
experimental neuroses in animals. 

D. P. Costello, f^rofessor of soology, 
University of North Carolina, has been 
appointed chairman, Department of Zool¬ 
ogy. K, E, Coker, former chairman, has 
resigned to continue as Kenan professor of 
zoology for teaching and research. 

Carleton Shugg. general manager of 
Todd Shipyards Corporation in charge of 
New York Harbor work, has been ap¬ 
pointed manager, Hanford Directed Oper¬ 
ations, U. S. Atomic Energy Commission, 
with offices at Bichiand, Washington. 

Among those retiring from the 
ataff of Ohio State University this 
summer with the rank of professor 
emeritus were; John F. Cunningham, 
dean, College of Agriculture; Clyde T. 
Morria, chairman, Department of Civil 
Engineering; Leonard W. Goaa, chair¬ 
man, Department of Veterinary Pathol¬ 
ogy; and Carl W. Gay, professor, Dc^ 
partment of Animal Husbandry. 

Vernon £. Krahl, formerly of the 
Department of Anatomy, Wayne Uni¬ 
versity College of Medicine, has been ap¬ 
pointed associate professor, Department 
of Gross Anatomy, University of Mary¬ 
land School of Medicine, Baltimore. 

R. Blackwell Smith, Jr„ formerly of 
the Pharmacological Department, Food 
and Drug Administratipn, Washington, 
D. C,, on July ! assumed the deanship of 
the School ol Pharmacy, Medical College 
of Virginia, Richmond. 

David W. Bishop, formerly assistant 
professor of zoology, University of Colo¬ 
rado, and visiting lecturer, University of 
Illinois, during the current summer ses¬ 
sion, has been appointed to the staff of the 
Department of ZooIog>', University of 
IlHnok, 

Robert H. Cotton, director, Plymouth 
Divirion* National Research Corporation, 
has reei|^ to become supervisory chem¬ 
ist at the Citrus Experiment Uni- 

vei^ty eff Fkrida, I^e 


Ouft Stem' has been appointed pro¬ 
fessor of zoology at ihe Unlvetnty of 
Cahfomia, Berkeley, and VlBUm 
Berg and Oliver P. Pearson have been 
made instructors in the Department, 

Chester A. Darling, retired professor 
of biology, has been appointed acting 
preudent of Allegheny College, Meadr 
vilJe, Pennsylvania, and will serve until a 
permanent head is selected to succeed 
John R. Schultz, l4th president of the 
College, who died August 11. 

Solon W. Stone, teaching fellow at 
Harvard University, has been appointed 
instructor in geology at Trinity College, 
Hartford, Connecticut. 

Harold D, Webb, one of the scientists 
who established radar contact with the 
moon in January 1946, has been appointed 
assistant professor of electrical engineer¬ 
ing in the University of Illinois College 
of Engineering. Since 1942 Dr. Webb 
has l>een employed at the Army Signal 
('or|M, Belmar, New Jersey. 

Walter L« Stutz, chief of the Engineer¬ 
ing Instruments and Mechanical Appli¬ 
ances Section since 1928, has retired from 
the National Bureau of Standards after 
35 years service. As chief of the Section, 
Dr. Stutz has been principally concerned 
with the direction of testing activities 
for other government agencies, including 
devices relating to flood control, power 
development, irrigation, and soil con¬ 
servation. 

Arthur Dome and Joseph Margolin, 
formerly of the Antenna Design Section 
of the Airborne Instruments Laboratory, 
Mineola, New York, have established 
an antenna consulting firm—Dome and 
Margolin, Antenna Consultants—effec¬ 
tive on September 1, with offices temik)- 
rarily located at 126 North Ocean Avenue, 
Freeport, Long Island, New York. While 
at the Airborne Instruments Laboratory, 
the twp men were largely concerned 
with the faired-in, dragless antenna 
designing groups. 

T, G, Yuncker, head, Botany De¬ 
partment, DePauw University, and dur¬ 
ing 1947 a visiting research professor at 
the University of Illmois, returned to 
pePauw late in August, having brought 
his Studies of the Piperaccae to a close. 

Grant W, Smith has resigned as re¬ 
search chemist and supervisor, Dqoart^ 
ment of Polymerization Research, B. F. 
Qoodrich Company, Akton, Ohio, to be- 



come professor a/)d hend, Department of 
Chemistry^ University of North Dakota, 
Grand Forks. 

John P. Buwalda* professor of geol¬ 
ogy, retired as chairman of the Division 
of Geology, California Institute of Tech¬ 
nology, on July 1, in order to complete a 
number of research projects in structural 
geology upon which he has been working 
for some time. lie wUl continue as profes¬ 
sor in the Division. Chester Stock, pro¬ 
fessor of paleontology, succeeded Dr. 
Buwalda as head of the Division. 

Visitors to U. S- 

H. F. Frommurze, principal geologist 
of the Geological Survey of the Union 
of South Africa, is in the United States 
to study methods used by the U. S. 
Geological Survey in the exploration of 
ground water. 

Yngve Andersaon, research agri¬ 
cultural engineer at the Swedish In¬ 
stitute of Agricultural Engineering, Upp¬ 
sala, recently visited Iowa State College, 
Ames, on a five-month dour of the United 
States. Dr. Andersson will investigate 
methods used in experiment stations, 
extension service methods, and use of 
machinery on farms, 

Francis V. GroSr, former professor of 
pediatrics and heatl, Pediatric Depart¬ 
ment, University of Lvov, now in Cracow 
(Poland), has been visiting the United 
States as Polish delegate to the Nutri¬ 
tional Committee of the Children's Save 
Found of the UNO and to the Interna¬ 
tional Congress of Pediatrics, held re¬ 
cently in New York City. Dr. Gro6r 
was Theodore B. Sachs visiting professor 
at the University of Illinois, Chicago, and 
Hanna lecturer at Western Reserve Uni¬ 
versity, Cleveland, in 1931. 

Fellowships 

The Institute of International 
Education has been requested by the 
Argentine National Cultural Commission 
to assist in selecting two U. S. graduate 
students who will receive fellowships 
from the Commission for 10 months study 
in Argentina. Laurence Duggan, director 
of the Institute, has announced that these 
fellowships, running from March 1 to 
December 31, 1946, will provide round- 
trip travel plus a1x>ut $1,250. Applicants 
must be research workers of recognized 
standing in the arts, humanities, natural 
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sciences, or social sdenecs; thdr fellow¬ 
ship work must be of positive benefit 
to the cultural development of the U. S. 
and Argentina; they must have a working 
knowledge of Spanish; aud they must be 
between 25 and 45. Details and forms may 
be obtained from the Institute at 2 West 
45th Street, New York 27. The closing 
date is October 31. 

The Julius Rosenwald Fund is 

ofiering fellowships to average about 
$2,OCX) each to Negroes in any part of the 
United States, and to wl^te Southerners 
who wish to work on some problem 
distinctive to the South and who expect to 
make their careers in the South. The 
fellowships arc open to men and women 
between the ages of 24 and 35 who have 
completed their general college or pro¬ 
fessional course before making applica¬ 
tion. The term of tfie fellowship will be 
for one year, and grants will not be 
awarded for a term of less tlian six 
months. Applicants are not restricted to 
any special subject or activity. This is 
the last year that Rosenwald Fellowsh ps 
wull be available, since the Fund is 
closing its w’ork next June. The closing 
date for applications is January 1, 1948. 
Application blanks may be secured from 
Mrs. Hilde Reitzes, Committee on 
Fellowships, Julius Rosenwald Fund, 
49()l Kllis Avenue, Chicago 15, Illinois. 

Grants and Awards 

The Gold Medal of the American 
Society for Metals will be awarded in 
October to C. H, Mathewson, professor 
of metallurgy-, Yale University. Dr. 
Mathenrson, who is known for his work on 
constitution of alloys, crystallography, 
and rccrystallization of metals, receives 
the medal “for outstanding metallurgical 
knowledge and great versatility in the ap¬ 
plication of science to the metal industry, 
as w-ell as exceptional ability in the diag¬ 
nosis and solution of diversified metallur¬ 
gical problems.” 

The later-Amerlcan Inatitute of 
Agricultural Sciences at Turrialba, 
Costa Rica, has recently received several 
grants, The Standard Oil Development 
Company has transferred the sum of 
$9,500 as the first of a series of annual 
payments to meet thf cost of fellowships 
to provide for researches and investiga¬ 
tions on the more economical and more 
efficient production of tropical crops of 
major importance* with particular refer¬ 


ence to the applicatum of chemical pebo- 
leum by-products for the destruction of 
weeds and also for the control of growth 
of certain plants of economic value* 
Standard Oil will also meet the expense of 
a visiting agricultural scientist, Qra 
Smith, Cornell University, who will spend 
three months a year at the Institute, out-* 
lining and directing the work of the Fel¬ 
lows. The American Coca Research Com¬ 
mittee, Washington, D. C., has trans¬ 
ferred $50,000 to the Institute as a 
contribution to the cost of conducting an 
intensive research that will reduce the 
existing high percentage of crop failures 
and develop new techniques in the plant¬ 
ing and cultivation of cacao. The Amerl-.. 
can International Association for Econo¬ 
mic and Social Development has granted 
the Institute $158,000 to |XJrmit an ex¬ 
tension of research and educational facili¬ 
ties there, particularly in the Animal In¬ 
dustry Department. The grant will also 
permit Institute scientists" to train stu¬ 
dents and farmers selected to become 
teachers and demonstrators on the staff 
of the AsstK'ialion. 

The Inter-American Institute of Agri¬ 
cultural Sciences, whose executive offices 
are in the Pan American Union Building, 
W'ashington, D. C., operates on the basis 
of a Convention by which the govern¬ 
ments of the American republics have 
agreed to recognize the permanent status 
of the Institute as an inter-American en¬ 
tity. Its purfwse is to encourage and ad¬ 
vance the development of agricultural 
sciences in the American republics 
through research, teaching, and extension 
activities in the theory and practice of 
agriculture and related- fields. Tlic Insti¬ 
tute is divided into four major depart¬ 
ments, Plant Industry, Animal Industry^ 
Agricultural Engineering, and Agricul¬ 
tural Economics and Rural Welfare, and 
is at present engaged in research work on 
important tropical industrial and food 
plants as well as animal industry. 

The Institute is governed by a Board of 
Directors, made up of one representative 
from each American Republic, whose 
chairman is Antonio Rocha, of CoJonibia. 
Members of the Administrative Com¬ 
mittee include: H. Harold Hume, prov¬ 
ost, College of Agricultutt, Univerrity 
of Florida; Robert Earle Buchanan, direc¬ 
tor. Agricultural Experiment Station, Iowa 
State College of Agriculture and Mechanic 
Arts; and Luis Cruz, San Jos^, Costa Rka* 
Director of the Institute is Ralph H* Al¬ 
ice, Costa Rica, and secretary is Jos£ L. 
Colom, Wa^ington, D. C. 



Rasearch locddng toward the de- 
cxeaee la death$ from (imfrene dle- 
eeses will be continued by the Depart¬ 
ment of Bacteriolo^, Indiana University, 
as the result of an annual grant of $13^860 
from the National Institute of Health. 
The research, initiated last year, is being 
conducted by L. S. McClung, head of 
the Deiiartroent, in coo{>eratian with 
Harry G. Day. chemist. 

Colleges and Universities 

The Department of Anthropology* 
University of Colorado, has appointed 
Robert H. Lister* Harvard University, 
to its staff. Robert F. Burgh* an arch 
aeologist, has been appointed assistant 
to the director. 

The Biology Department* Univer¬ 
sity of Notre Dame* has recently made 
several staff changes and appointments. 
Donald J. Plunkett* associate professor 
of biology, has been named assistant head 
of the Department; John A. Jump has 
been promoted to associate professor of 
botany; Noe Hlginbotham* assistant 
professor of lH)tany, has been granted 
leave of absence to participate in radio- 
biology research at the Argonne National 
X^iborator)', Cliicago; Albert L. Delifile» 
formerly director, Botanical Division, 
Universidad Nacional Facultad de Agron- 
omia, Medellin, Colombia, has been ap¬ 
pointed associate professor of botany and 
curator of the University's Herbarium; 
Louis E. DeLanney, S:in Jose Teachers 
College, has lieen named as^tant pro¬ 
fessor of embryology; and Edward O. 
Dodson* formerly of Dominican College 
of San Rafael, will become instructor of 
vertebrate zoology. 

The Department of Zoology and 
Entomology* University of Tennes¬ 
see, has added three new assistant pro¬ 
fessors to its staff during the post aca¬ 
demic year: John M. Carpenter* of the 
University of Texas; Joseph C, Howell* 
Cornell University; and James T. Tan¬ 
ner* Cornell University. 

The X>epartment of Physics* 
Illinois Institute of Technology, has 
announced the promotion of W. £. Ben¬ 
nett from associate professor to profes¬ 
sor, R. O. Nuekolls from as^tant to 
amdate i>rofessor, and A. G. Meister 
from instructor to assistant professor, and 
the ai^intment of F. F. Cleveland and 
F* L. Tout as professor and associate 
pnrfesBOr, xeepeetively. 

S^tember 19* 1947 


The University of Mlftml, Florida* 

has announced the following additions 
and promotions involving members of the 
Department of Zoology: Jay F. W. Pear¬ 
son, to vice-president of the University; 
£. Morton Miller* to chairman of the 
Department; Julian C. Corrlngton and 
Henry F, Strohecker, to professors. 
New associate professors are Lauren C. 
Gilman and Luis Ren4 Rivas* and Ver¬ 
non Gregory has been named instructor. 
F. G. W. Smith is director of the Marine 
Laboratory. 

Boston College has made the follow¬ 
ing appointments in its Department of 
Chemistry: Samuel Glosstone* wartime 
consultant in electrochemistry, Zenith 
Radio Corporation, and formerly profes- 
stir of chemistry, University of Oklahoma, 
professor; Andre de B^thune, Massa¬ 
chusetts Institute (»f Technologv', and 
Timothy McCarthy, Massachusetts 
State College, Devrns, assistant profes¬ 
sors; and Albert F. McGuinn* S. J., re¬ 
appointed head of the Department upon 
the resignation of John K. Rouleau, 
who has held this position for the past 
year. 

At Kent State University the Physi¬ 
cal Science Department has been divided 
into the Departments of Chemistry and 
Physics. Will Thompson* formerly head 
of the combined departments, is now head 
of the De])artment of Chemistry, and G. 
K. Schoepfle* of the Dejiartment of 
Physics. 

The University of Cincinnati Re¬ 
search Foundation, under a 867,000 
contract with the U. S. Army Air Forces, 
has begun a study of atmosjiheric condi¬ 
tions to discover the nature and properties 
of haze. Boris Podolsky, associate profes¬ 
sor of mathematical jdiysicS; will direct 
the work, assisted by Roy J. Kennedy, 
cxfierimental physicist, U. S. Bureau of 
Standards. 

The Ohio State University Research 
Foundation is at present engaged in a 
two-year research project under contract 
with the Army Signal Corps to investigate 
the effects of arctic temperatures on 
electric batteries. Data collected from 
experiments, directed toward finding 
the most practicable solvent for use in 
batteries at temperatures reaching —100® 
F,, have shown water solutions of alcohol, 
hydrochloric acid, Buoroboric acid, and 
perchloric acid to be most satisfactory. 
Studies on electrolytes were then roa^ 


to discover the best conducting medium 
for reducing the high internal resistance 
of the battery under extremely low 
temperatures. The investigators are now 
attempting to determine the most suitable 
electrochemical couple, or proper com¬ 
bination of chemicals necessary to produce 
electricity, 

A planned program of dental re¬ 
search which will include studies on the 
bacteriological and biochemical aspects of 
dental caries, with special emphasis on 
the possible importance of proteolytic 
bacteria in the causation of caries, is to be 
undertaken at the University of Rochester 
School of Medicine and Dentistry under 
a contract with the Army Medical Re¬ 
search and Development Board. The in¬ 
vestigation, to be conducted in the De¬ 
partments of Bacteriology and Dental Re¬ 
search under the direction of George P. 
Berry and J. E. Gilda, will be carried on 
in close cooperation with Basil G. Bibby, 
director of the Eastman Dental Dispen¬ 
sary. One or more selected Dental Corps 
officers will l>e assigned to f»articipate in 
this and subsequent studies and to do 
graduate work in the biological sciences. 
Capt. George W. Burnett, DC, is the first 
officer to he sf> assigned. 

Industrial Laboratories 

Eastman Kodak Company has re¬ 
cently named Cyril J. Staud new direc¬ 
tor of the Kodak Research Laboratory 
and John A. Leermokers assistant direc¬ 
tor and hcatl of the photographic theory 
department. C. E. K. Mees, director of 
the laboratories since 1912, will continue 
to serve as vice-president in charge of re¬ 
search. Dr. Staud, an organic chemist, has 
been serving as acting director since 1943 
in the absence of Dr. Mees, and Dr. Leer- 
makers was formerly technical assistant 
to the director. Other appointments in¬ 
clude; Samuel W. Davidson, business 
manager; Walter Clark, heatl of the 
black-and-white photography depart¬ 
ment; W, O. Kenyon* head of the high 
polymer department; and H, C. Yutzy* 
head of the emulsion research department. 

M. K* Ryan* Jr.* manager of the 
technical service section, Acetate Division, 
Du Pont C'ompany, has been made 
manager of the fabric development sec¬ 
tion of the Division, succeeding Carl I. 
Taber* who was recently transferred to 
the Nylon Division. Mr. Ryan's position 
will be assumed by G. S. Hooper, 
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•openDtendeot the aceUte 
y$xn plant «t WaynedboiOi Virginia. 

CitHord S. Leonardi formerly aaaist* 
ant professor of pharmacology, College of 
Mltdicine, University of Vermont, has 
been appointed chief, Biological Division, 
Lalfeside Laboratories, Inc., Milwaukee, 
Wisronsin. 

W. Keith McAfee has been elected 
chairman of the Board of Universal Sani¬ 
tary Manufacturing Company, New 
Castle, Pennsylvania. He will also con¬ 
tinue to give his personal attention to 
engtneenng, research, and development. 

Almon O. Hovey, formerly in charge 
of the New Chemicals Development Sec¬ 
tion, is now head of the Technical Sales 
Service, Chemical Division, General 
Mills, Inc., Minneapolis. 

Albert B. Scott, director of research 
and development,' Norwich Phannacal 
Company, and director, Eaton Labora* 
tories, has recently resigned. Dr. Scott, 
who is credited with the discovery and 
development of Furacin, has been with 
the Norwich Company since 1939. 

Warren H. Oosa, assistant to the 
director, and head, Market and Product 
Development, Northern Regional Re¬ 
search Lalxiratory, IJ. S. Dqiartment of 
Agriculture, Peoria, Illinois, has been 
appointed associate director, Research 
and Products Development Department, 
Pillsbury Mills, Inc., Minneapolis, 

W. H. Stark, director of research, 
Josq)h £. Seagram & Sons, Inc^, Louis¬ 
ville, Kentucky, has been appointed gen¬ 
eral manager, Vickers-Vulcan Process En¬ 
gineering Company, Ltd,, Montreal, 
Canada. Dr. Stark is succeeded as direc¬ 
tor of research by Paul J. Kolaehov, 
previously technical counselor. 

Gaie Boziil. who was recently 
graduated from Washington-Lec Univer¬ 
sity, has joined the Pharmacology De¬ 
partment, Wm. S. Merrcll Company, 
Cincinnati, Ohio. 

Donald A. Quarles, director of 
apparatus development, Bell Telephone 
laboratories, has recently been elected 
a vice-president. He has been associated 
with the Beil System since 1919. 

O, F. D^AleUo, manager, High Poly¬ 
mer Research Laboratoiy, Industrial Ray¬ 
on Corporation of Cleveland, baa been 
qspointed assistant director of research^ 
Koppers Company, Inc., Pittsburg^. 
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H. B. H. CoopoTy o^eer 

associated with the Ci|c6 Ominical Divi¬ 
sion, American Cymnaadd Company, 
Bound Brook, New Jenoy, has been ap¬ 
pointed assistant manager of the Develop¬ 
ment Department. 

Meetings 

A aymposlum on refractory oxides 
has been arranged by the Refractories 
Division, Harbison-Walker Refractories 
Company, for October 10^1 at the 
Bedford Springs Hotel, Bedford, 
Pennsylvania. The program is open to 
all those interested in this field. The 
technical session, to be held on the 
afternoon of October 10, will include 
*Tntroduction to the Study of the 
Refractory Oxides,” Raymond E. Birch, 
Harbison-Walker; **SiiiBple Oxide Porce¬ 
lains for Jet Planes and Projectiles,” 
R. F. Geller, National Bureau of Stand¬ 
ards; ^^Propcrtics and Uses of Mullite 
and Pure Alumina Refectories,” G. B. 
Remmey, Richard C. Remmey Sons 
Company; “Zircon and Zirconia Re¬ 
fractories,” W. J. Bolden, Titanium 
Alloy Manufacturing Company; and 
“Carbon as a Refractory Material,” 
F. B, Thatcher, Great Lakes Carlm 
Corporation. Further information may l>c 
obtained from Collin Hyde, Harbison- 
VVaiker Refractories Company, Hays 
Laboratory, Pittsburgh 7, Pennsylvania. 

The Highway Research Board will 
hold its 27ih annual meeting December 
2-5 at the building of the National 
Academy of Sciences and National 
Research Council, 2101 Constitution 
Avenue, Washington, D. C. During the 
week of the meetirig the 6 Departments 
of the Board—Economics, Finance, and 
Administration; Design; Materials and 
Construction; Maintenance; Traffic and 
Operations; and Soils—will present and 
discuss important phases of highway 
technical development Many of their 
65 project committees will also meet. 

The Oth.Sarftiue Sympoalum will 
be held at The Saranac Laboratory, Sara^ 
nac Lake, New York, September 29^ 
October 3, inclusive* The primaiy topic 
for discussion concerns beryllium, wfiich 
is assuming great importance in several 
lines of manufacture,*with Monday de¬ 
voted to its induatiial phases and 
Tuesday, Wednesdey, and Thuredgy 
morning to its medical, tosicologica], and 
experimental aspects. Thureday after¬ 
noon is reserved for (he cfiidcal^ cbentlGal, 


Aad engiiieeiiing dbdtKOdni iol Shaver’s 
disease^ the ggenda for the Amd 
seasionB on Friday comprise the current 
viewpoints on women’s compensation 
for pulmonary and other occupational 
disease. Fartidponts will include repre¬ 
sentatives of industrial, labor, and in¬ 
surance groups, universities and research 
foundations, national and state hedth 
agencies and labor departments, as well 
as state compensation boards. 

The New York Section, Ameftcan 
Association of Cereal Chemists, opens 
its 1947-48 season on October 7 with a 
combined meeting with the New York 
group of the American Society of Brewing 
Chemists at the Building Trades Em¬ 
ployers Association club rooms, 2 Park 
Avenue. Reservations for the dinner at 
6:30 P, M. must be made with Lawrence 
Atkin, Wallerstein Laboratories, 180 
Madison Avenue, New York 16. Aage 
Lund, chief chemist of the Tuborg 
breweries, Copenhagen, and co-author 
of the 1939 edition of Jorgensen's Micro¬ 
organisms and fermonUUioH^ will speak 
on “Biological Control and Microor¬ 
ganisms in Breweries!” Nonmembers 
interested in the fermentation industries 
arc cordially invited to make reservations 
for the dinner or to attend the lecture, 
which will begin about 8 P, M. 

The third annual meeting of the 
National Conference on Induatrial 
Hydraulics will be held October 16-17, 
at the Hotel Continental. Chicago. The 
Conference is sprnisored by Armour Re¬ 
search Foundation and the Graduate 
School, IHinois Institute of Technology% 
in cooperation with the Western Society 
of Engineers and the Chicago seettona of 
the Society of Automotive Engineers, 
America Society of Civil Enginecrfi, aiid 
the American Society of Mechamcal En¬ 
gineers. The following program has been 
planned: October 16, “Fundamentals of 
Hydraulic Governor Operation,” G. For¬ 
rest Drake, Woodward Governor Com¬ 
pany, Rockford, Illinois; “Hydraulic Cir¬ 
cuits of Industrial Process Controls,” 
H, Ziebedx, Askania Regulator Con^iany,. 
Chicago; “Fundamental Aspects of Cavi¬ 
tation,” Hunter Rouse, Iowa Institute of 
Hydraulic Research, State University of 
lew; “Cavitation, the limitang Factor In 
Marine Propulsion,”, Karl E. Schoenherr, 
Collet of EngUteering, Univereity of 
Notre Dame; “Cavitation in Centrifdg^ 
Some of the Less 
Factors,” R. if. Watstm, 

Bump and MacMnery Coip(^^, 



ijimt Ntw Jemy; October 17, ’'HydwH 
kinetic Tranemiaefons,” W. F. Shurts, 
TVin Disc Clutch Cntnpany, Rockford, 
ISUnoift; **Torque Converters: Making 
Ine&leitGy I^iy Dividends," Robert 
Lapsiey, Clark Equipment Company, 
Buchanan, Michigan; "Some Recent De¬ 
velopments in Hydraulic Transmissions," 
R* H. Hensleigh, Consulting Engineer, 
Detroit, Michigan; "Variable Speed Hy¬ 
draulic Power Transmission," James Rob¬ 
inson, Vickers, Inc., Detroit, Michigan; 
"Hydraulic Fluids and Their Applica¬ 
tions," James I. Glower, University of 
Delaware; “Development of Hydraulic 
Seals" W. W. Hagerty, University of 
Michigan; and “Postwar Aspects and 
Problems of Engineering Research," Boris 
A. Bakhmeteff, Columbia University. 
Further information may be obtained 
from Le Van Gridis, Armour Research 
Foundation, Technology Center, Chicago 
16, Illinois. 

The Physical Society and the Insti¬ 
tute of Physics of England arc jointly 
arranging a series of meetings and other 
functions to take place Septeml)cr 25-26, 
1947 in I-ondon, to mark the SOlh anni¬ 
versary of the discovery of the electron 
by Sir J. J. Thomson. A special exhibition 
to demonstrate the tremendous influence 
such an advance in pure physics may have 
on the life of the community will be held 
at the Science Museum, South Kensing¬ 
ton, remaining o|)en to the public for 
several weeks. 

The National Committee for 
Mental Hygiene will meet at the Hotel 
Pennsylvania, New York City, November 
12*15. The annual program will be 
devoted to mental hygiene issues in 
‘U’reparing for World Citizctislup," as 
suggested by the preamble to the 
UNESCO constitution. The some theme 
has been chosen for the International 
Congress on Menial Hygiene to be held 
in L<mdon in August 1948. An examina¬ 
tion of the International Bill of Rights 
in relation to mental hygiene will be 
followed by a discussion of the mental 
health potentialities of the World Federa¬ 
tion for Mental Health, a voluntary 
agency, and the Wortd Health Organiza¬ 
tion, a public agency of the UN for 
intcmtkmall cooperation, The annual 
luiu^ieoa meeting on November 13 mil 
fealine tbe i^eaentatidn of the Luktt 
Award lot the year's most signiflinmt 
coatc^uthm to popular adult education, 
ndathm^hia. 


and an address on the responsibilities 
and opportunities of citizens and mental 
hygiene organizations in the states in 
terms of immediate issues to be met. 

Elections 

At the annual meeting of the Mt. 
Desert Island Biological Laboratory, 
Salsbury Cove, Maine, the following offi¬ 
cers of the Corporation were elected for 
1947-48: Dwight E. Minnich, University 
of Minnesota, president; Wm. H. Cole, 
Rutgers University, vice-president; Roy 
P. Forster, Dartmouth College, secre¬ 
tary; John Whitcomb, Bar Harbor, treas¬ 
urer; and Mrs. H. V. Neal, Salsbury 
Cove, clerk. Following the retignation of 
Roy Forster, who served 7 years as direc¬ 
tor, J. Wendell Burger, Trinity College, 
Hartford, Connecticut, was elected as the 
new director. In the reports of the officers 
it was noted that the Laboratory was 
having one ol its most successful seasons. 
Thirty-seven workers and their assistants 
were in attendance. 

The American Academy of Dental 
Medicine, at its first annual meeting in 
June, awarded an honorary membership 
to Walter Henry Wright, dean. New York 
University College of Dentistry. Officers 
of the Academy elected for the coming 
year are: Sidney Sorrin, president; J. 
Lewis Blass, president-elect; William M. 
Greenhut, secretary; George Bmns, trea¬ 
surer; and Allan N, Arvins, editor. 

NRC News 

The Radio Corporation of America 
Fellowship Board of the NRC announces 
the first scries of awards to five young scien¬ 
tists. These fellowships for the academic 
year 1947-48 provide for advanced grad¬ 
uate study and research in the broad field 
of electronics. Recipients of the fellow¬ 
ships are: Arnold S. Epstein, B.S. in elec¬ 
trical engineering, I^igh University, for 
graduate study at the University of Penn¬ 
sylvania with special reference to silenium 
and other rectifiers as variable capacitors; 
Willis W. Harmon, B.S. in electrical en¬ 
gineering, University of Washii^fton, for 
graduate study at Stanford University on 
the use of microwaves in certain cavity 
oscillators; Arnold R. Moore, B.S. in 
chemistry, Polytechnic Inatitute of 
Brooklyn, for graduate study at Cornell 
Umivertity on electronic prqpertiea of 
semkurkiimrto^ Sol Raboy, A*B. In 
ics, Brooklyn College, for graduate study 


at Cazne^ Jnstitute of Technology on 
the properties of semiconductors and their 
use as crystal counters; and H< Gunther 
Rudenberg, S.B. and M.A. in physics, 
Harvard University, for continuation of 
graduate study at Harvard University on 
the operation and design of wide-hand 
pulse amplifiers. 

These fellowships have been made pos¬ 
sible by a grant to the NRC from the 
Radio Corporation of America, Inc., for 
the piirpose of increasing the number of 
trained scientific personnel and for the 
furtherance of electronics and closely re¬ 
lated fields. The selection of the fellows 
and the administration of the fellowship 
program are under the direction of the 
RCA Fellowship Board, the members of 
which are Frederick E. Terman, chair¬ 
man; C. C. Chambers, W. G, Dow, 
Frederick M. Feikcr, R. Clifton Gibbs, 
I. I. Kabi, and Lloyd P. Smith. 

Applications for awards fur the academic 
year 1948-49 must be filed before Feb¬ 
ruary 1. Stipends will be from $1,600 to 
$2,100 a year, and an added amount, not 
to exceed $600, may be provided annuall)'^ 
to the institutions to which the fellow Is 
assigned for tuition or necessary equip¬ 
ment. 

Further information concerning these 
feUow&hi;>s and application blanks may 
be secured from the Secretary of the RCA 
Fellowship Board, National Research 
Council, 2101 Constitution Avenue, 
Washington 25, D. C. 

Recent Deaths 

John L. Ulrich, 69, physiologist and 
former faculty member at the Johns Hop¬ 
kins Medical School, the University of 
Maryland, Catholic University, and head 
of the Physiology Department, New York 
Homeopathic Medical College 1928-32, 
died in Baltimore on August 8. 

Tiffany J. Williams, 49, professor of 
obstetrics and gynecology. University 
of Virginia, died August 19 in Charlotts- 
ville, Virginia. 

Frederick M. Pederson, 78, formerly 
associate professor of mathematics, City 
College of New York, died August 20 at 
Hewlctts Landing, Lake George, New 
York. 

Willard L. Severinghaus, 65, a 
member of the physics staff at Columbia 
University from IW until his retirement 
in 1941, died August 28 in New York 
City Jtiter a long illness. 
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Williani £. Wlckenden. 64, president 
of Coae Institute of Technology since 
3929, died of a heart attack at his summer 
home in Jaffrey^ New Hampshire, on 
August 31, the day of his retirement from 
the presidency. 

Shulchl Kusaka* 31, assistant pro< 
^cssor of physics, Princeton University, 
was drowned at Peach Haven, New 
Jersey, on August 31. 

Rudolf W. Glaser, 59, entomologist 
and zoologist who for the past 27 yrars 
had been associated with the Rockefeller 
Institute for Medical Research, died 
on SepLcml>cr 4 in Princeton, New 
Jersey. 

John Herr Muaeer, 64, professor 
of medicine at Tulane University since 
1925, died September 5 in New Orleans. 

Robert G, Green, 52, professor of 
liacteriology, University of Minnesota, 
since 1929, died September 6 at his home 
in MinneafKjUs. 

Frank O. EUenwood, 68, John 
Edson Sweet professor of engineering, 
Cornell University, and an authority 
on steam ■i)ower plants, died in Strong 
Memorial Hospital, Rochester, New 
York, on September 7. 

James S, Plant, 57, director of the 
Essex County Juvenile Clinic, Newark, 
New Jersey, since 1923, died September 

7 at his home in Sfjuth Orange, New 
Jersey, following a heart attack. 

Rear-Admiral James C, Pryor, 

76, onetime head, Dc)iartnienl of Hy¬ 
giene, Naval Medicid School, and pro- 
fesww of preventive medicine, George 
Washington University, died September 

8 in the Naval Hospital, Brooklyn, after 
a long iUness. 

Magel C. Wilder, 49, assistant pro¬ 
fessor of biology, Brown University, 
died September 8 at her summer home 
in Hamilton, Rhode Island. 


Soup fin sharks and ling cod will 
provide the raw materials for a new 
vitamin-concentrating plant now l>eing 
ljuiit for Vitamin Sales t!orporation of 
South Africa at Simonstown, about 2^ 
miles from Cape Town. Oil from the liveis 
of these fish contains high concentrations 
of Vitamin A. The technique called the 
SoJexoJ Process, developed by the M. W. 
iCellogg Company, chemical engineers 
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of New York, will be employed* By this 
processing technique over 90 per cent of 
the original Vitamin A and D content 
of a crude fish oil is recovered in the con¬ 
centrate. In its location close to abundant 
raw materials, its use of this process, and 
with a ready market for its various prod¬ 
ucts, the Solcxo! vitamin unit, first of its 
kind in the world, is expected to set a 
pattern for future marine oil processing 
plants. 

The fall campaign of New York 
University-Believue Medical Center 
Fund will be officially inaugurated at a 
dinner on Sci>teml>cr 30 at the Waldorf- 
Astoria Hotel to be attended hy over 
1,500 leaders in medicine and industry. 
I'he principal 5i:»eaker will l^e I'ratik W. 
Abrams, chairman of the Boaixi, Standard 
Oil Company of New Jersey. In a dis^ 
cuasion of ‘^Medicine's New Role i/i 
Industry" Harry Woodburn ('base, 
chancellor, New York University, Robert 
Kehoc, director, Kettering Laboratory, 
Cincinnati, and Howard A. Rusk, chair¬ 
man of the University's De]xirtment 
of Rehabilitation, will comvdcte the list 
of speakers. 

Statlcln Caronamide, a new drug 
inhibiting the renal tubular excretion of 
penicillin and elevating the concentration 
of penicillin in plasma from two to 
seven times, has been reported in the 
August issue of The American Journai 
Gf Medicine. I'he clinical tests were con¬ 
ducted at the Pennsylvania Hospital, 
Philadelphia, by Christopher C. Shaw, 
William P. Roger, and J. William Crosson, 
Medical Research Division; Sharp & 
Dohme, Inc., and Walter W. Kemp, 
William S. M. Ling, and Garfield G. 
Duncan, Department of Medicine, The 
Pennsylvania Hospital. The results of the 
work have indicated that the moat satis¬ 
factory a<lministration of the new drug is 
by mouth every three hours. The Staticin- 
penicillin therapy is expected to be of 
greatest value in combating subacute 
bacterial endocarditis and osteomyelitis. 

The National Bureau of Standards 
has established a new Division of Build¬ 
ing Technology, the nucleus of which 
consists of the following sections: struct 
lural engineering; fire protection; heat¬ 
ing, ventilating, and air-conditioning; 
exterior and intcrioricoverings; and codes 
and sixJcificaiions, Research will be lim¬ 
ited to physics, chemistry, and engi^ 
neering. Much of the Work to l>e carried 
on will be primarily for the benefitof 
other governmental agencies, although 


the results riiould be useful to the entire 
construction industry and it is intended 
that they shall )>e made available for this 
purpose. 

Acta Chemica Scandinavicat a new 
journal in the field of chemistry, has been 
inaugurated by a group of Scandinavian 
scientists to further research done in the 
various Scandinavian countries and as a 
means of presenting new Ideas and results 
to colleagues all over the world, Tlie Acta 
aims thus also at a true international ex¬ 
change of scientific information in the field 
of chemistry. All pafwrs in the journal wtil 
be written in English, French, or German, 
and by Scandinavian scientists or others 
working in Scandinavian ialwratories. It 
will apiH^ar 10 times j)er year, with a yearly 
volume totaling about 1,200 t>ages. Sub¬ 
scription rate is $8,50 plus postage. Orders 
should be addressed to Einar Munks- 
gaard, Ndrregadc 6, Co|>enhagen, Den¬ 
mark, 

According to an announcement 
by Science Service, a second famous 
Harvard teiescof>e has arrived in Torun. 
Poland, to become the chief instrument 
of the new observatory at the birthplace 
of Nicholas Cof>ernicus. The H-inch 
Dra[)cr telescofw, whicli provided spectro¬ 
grams of 100,000 northern stars for the 
late Annie Jump Cannon's 10-volume 
Draper catalogue of sjiectral classes, 
jKisitions, and brightness, has been 
especially rehabilitated and equipped 
for a Polish program of research on star 
colors, temperatures, and chemical com¬ 
positions. 

Make Plans for— 

American Institute of Electrical 
Engineers, Middle Eastern District 
Meeting, Septemi>cr 2.1-25, Dayton, Ohio. 

American Public Health Associa¬ 
tion, Octotier 6-10, Atlantic City, New 
Jersey. 

American Academy of Ophthalmol¬ 
ogy and Otolaryngology, OcloiHjr 12-17, 
Chicago. 

Society of Rheology, October 30*31, 
New York City. 


American Association for the 
Advancement of Science, 114th 
Meeting, December 26-^1, Chi¬ 
cago, Illinois. 






CXDMMENTS 


by Readers 

Promotion and Inhibition of 
growth may be produced by the same 
substance at dillerent concentrations. 
Thimann {Amer. J, Bot.^ 1937, 24, 407- 
412; quoted from Meyer and Anderson. 
Plant physiology. New York: D. Van 
Nostrand, 1939. P. 580) suggests that 
“roots, buds, and stems all react in a 
comparable way to auxin, their growth 
being inhibited by relatively high and 
promoted by relatively low auxin con* 
central ions, (and that this) is a possible 
explanation of the contrasting effects of 
auxins ujKjn elongation in roots and aerial 
qrgans. Klongation of roots is favored 
only at very low concentrations; at all 
higher concentrations their growth is 
checked. Stems and colcopliles show a 
similar behavior except that the optimum 
range of concentrations for elongation 
is much higher than for roots, The same 
concentrations of auxins which fa^'o^ 
stem elongation result in a retardation of 
root elongation.,.. Briefly, therefore* 
whether auxin will exert an accelerating 
or an inhibiting effect upon growth seems 
to depend in jjart upon its concentration 
and in j )art upon t he specific tissue 
involved.” 

Engard and Nakata {Science^ May 30, 
pp. 577-580) present evidence for the 
presence in sugar canc of both a growth 
inhibitor and n growth promoter. In view 
of the above findings by Thimann and the 
more recent work by E 3 ^ster {Plant 
Physiol.^ 1946, 21, 68-74) it seems very 
likely that the growth inhibitor and 
growth promotor in sugar cane are 
one and the same substance, producing 
differences in growth reactions because of 
differences in concentration. It is ex¬ 
pected that acid will extract the growth 
substance more completely and more 
rapidly than water. The “acid fraction” 
may also owe some, nr a dominant part, 
of its activity to the tartaric acid which 
was used for extraction purposes. 

For comparative reasons it would be 
well to have a control using tartaric 
add without any extract and another 
control using water without any extract* 


It 'would also be well to determine the 
Avena curvature produced by dilutions 
of the acid fraction. Dilutions of lOX, 
lOOX, 1,()00X, and 10,000X are sug¬ 
gested. Controls of these dilutions should 
also be run, and curvature determinations 
should be made. When this is done, there 
is a reasonable feeling of confidence that 
these isolated bits of evidence on auxins 
can be brought into agreement and per¬ 
haps result in a somewhat more complete 
picture of their true activity. (H. C. 
Eyster, Charles F. Kettering Founda- 
fton, YeUoiv SpringSt Ohio.) 

Description of centrifuge operations 
in terms of duration and speed is in¬ 
deed inade<iuale, as Costello points out 
(SciencCf May 2, p. 474). It is unfortunate 
that corrcsjHjndencc directed toward cor¬ 
rection of an incomplete system of de¬ 
scription should contain a looseness of 
terminology which beclouds the issue. 

r # 4ir^V , 

The formula, c =» --, attributed 

l)y Costello to Heilbrunn, has been a 
part of the ordinary coUege course in 
general physics for decades, c' represent¬ 
ing fwt “the centrifugal force in terms of 
gravity” but the ratio of the central 
acceleration (accompanying uniform cir¬ 
cular motion) to the standard value of 
the acceleration due to gravity. More 
concisely, c/ is the “centripetal accelera¬ 
tion in g’s.” It is not a force, {n is the 
number of revolutions per second; g, the 
standard acceleration due to gravitj^, in 
cm,/sec.*; and r, the distance, in centi¬ 
meters, from the center of rotation to the 
material,) 

The distinction between acceleration 
and force is far from trivial in cen¬ 
trifuging, for the separation of materials 
of different densities results from the 
difference in force. However, at a given 
speed and given radius from the axis 6f 
rotation, the acceleration is the same for 
aJl materials; the separation is produced 
by unbalance of forces arising from non- 
uniformity of density. It is therefore 
appropriate to describe the centrifuging 


in terms of c', but this is centripetal 
acceleration, not centrifugal force. 

The emphasis given by Costello to the 
importance of estimating r with great 
care should be balanced by the remark 
that the percentage uncertainty in r may 
reasonably be twice that in n, since r 
occurs in the first power, while ti occurs 
in the second power (Eshbach^s Handbook 
of engineering fundamentals . New York; 
John Wiley, 1936). In this connection 
there would be considerable value in 
following the practice of specifying the 
percentage uncertainty in r and n in 
reporting centrifuge operations. 

Finally, the formula should be reduced 
for convenience to the form 

c' =* 4.029 X 

which is obtained by substituting numeri¬ 
cal values for 4ir* and for the standard 
value of g. (Homer C. Knaits.s, Raytheon 
Manufacturing Company, Waltham, Mass¬ 
achusetts.) 

In regard to the results of creatin¬ 
ine, hippurate, and Inulln clearance 
estimations in rats by M. Friedman, 
Dicker and Heller {Science, August 8, p. 
127) point out the possible inhibition by 
pain and anesthesia of urine flow in rats. 
We have recently conducted experiments 
on humans employing prolonged exposure 
(15 minutes) of one limb in an icc-watcr 
))ath. Our results show a pronounced 
inhibition of urine excretion during, but 
particularly following, this experience. 
This phenomenon was asst)ciated with an 
increase in specific gravity of the urine 
and, in some instances, a change in pro¬ 
tein excretion per minute. Experiments 
conducted under anesthesia (ethylene, 
cycloproi>ane, and various levels of spinal 
anesthesia) indicate that this pain stimu¬ 
lates the liberation of an antidiuretic 
hormone. The site of liberation is proba¬ 
bly not within the immersed limb or 
w‘ithin the kidney (since it 'was not present 
in high levels of spinal anesthesia if the 
lower extremity was used). Evidence 
supports its origin as being al>ove the 
level of cervical 4. It was also our im¬ 
pression that the site of liberation was the 
posterior pituitary’ gland, although we 
were unable to show conclusively by 
bioassay on rats that the serum amcen- 
tration of antidiuretic hormone increased 
in the patients so tested. (L. D. Odell 
and G. T. Araoon, Department of Obstetrics 
and Gynecohgy, University of Chicago.) 
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TECHNICS 


Relative Sensitivity of Dormant and 
Germinating Seeds to 2,4-D 

John W. Mitcukli, and Jaues W. Brown^ 

Bxirmu of Plant Indjstry, SoUs^ and Agricultural Engineering^ 

Beltsville, Maryland 

It has l>een report<?d that seeds or seedlings can Ije killed by 
adding 2,4-D to soil or manure in which they occur {E4). 
I.ater experiments at the U. S. Plant Industry Station have 
sljown, however, that some seeds will eventually germinate, 
although the manure or soil in which they occur is treated 
with sufficient 2,4-D to be lethal for a period of several weeks. 
These results suggest that seeds of some species may l>e 
relatively Insensitive to 2,4-D while dormant, and that those 
remaining dormant in soil or manure until the chemical is 
inactivated^ may not be affected. Experiments described here 
were made to study the effect of treating dormant and ger¬ 
minating seeds with 2,4-D. 

In the first experiment mustard seeds (variety Southern 
Giant Curled) were incubated on moist blotting paper in 

TABLE I 

RxLATtvi; Root Eiongation or Mustarp Seedlikos Treated vor iO 
Seconds Wini Concrntrationb or the Ahhonium Salt of 2.4'D at 
4 Staoes of DRVEU)FMENT* 


CoAtMntra- 

Btagnof development at treatment 

titma (ppm) 

I 1 

1 

If 

rri 

TV 

0 

100 1 

IW) 

100 

100 

10 




76 

100 

120 

72 

46 

35 

500 

87 

1 25 

0 

i 0 

1,000 

31 

9 

0 


2,000 

i 12 

7 

0 



* Vftlufs roprotent percentaaeB of elongatioD of radiclefi, the respective 
controtfi rated as 100 per cent. 


Petri dishes at 25“'27®C, until they had reached the desired 
stages of germination. Tieatments were applied after the 
seeds had reached the following stages: I, unswollen seeds 
immediately after wetting; IT, swollen seeds; III, seeds that 
had swollen and ruptured the coats; IV, seeds that had devel¬ 
oped radicles 5 mm. in length. In treating, selected seeds or 
seedlings were immersed in the desired concentrations of 
aqueous solutions of the ammonium salt of 2,4-D (ammonium 
2,4-dichlorophcnoxyacetate) for definite periods of time. 
ITiey were immediately washed foi 15 seconds with running 
distilled water, blotted, and incubated. Untreated seeds were 
immersed for comparable periods in distilled water and desigr 
nated controls. After l>oth the controls and those treated with 
the salt had reached stage Til, elongation of the radicles was 
recorded for the following 244iour period. In the ca^ of stage 

1 The authors wbh |o aeknowledse the assisUnce given by E. H. Toole 
Rad Vivien Toole which made this study possible. 
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IV, eltmgation of the radicles was measured for a 24-h^r 
period immediately after they had reached a length of 5 mm. 

Root growth of mustard seeds treated at stage I for JO 
tninuUs in a solution containing 500 ppm of the anunomum 
salt of 2,4-D was reduced 70 j>cr cent. A J-second treatment 
o/ see|^ in stage IV completely checked radicle elongation. 

The sensitivity of mustard seeds was also determined by 
treating selected seeds in different stages of germination with a 
solution containing 500 ppm of the sail for a period of 30 
seconds. On the basis of sul-aequent root growth, resting seeds 
were relatively insensitive to the salt. The seeds became more 
sensitive as they absorbed water and ruptured their coats. 
Seeds from which the radicles protruded were extremely sen¬ 
sitive to the salt solution (Table I, Fig. 1). 

Seeds of subterranean clover (5) {Trifolium $ublerrantum) 
germinate readily when subjected to a temperature of 20®C., 
on the other hand, they aliaorlj water, yet remain dormant, 
when subjected to a temperature of 30°C. It is thus possible to 
plant the seeds in treated soil and hold them dormant for the 
period during which the acid remains active in soil {4). Once 



Fto. 1. Effect of aromdAium 2,4<.<tlchlorophenoxyacetate od root growth 
of mtuUrd seedilnfs tiORted at the four lUgiw of germlnRtian Indicated by 
the dnwjnes. The bar# tepreaent percentages of bkmgation fbr the 
four treated lots, the respective eoAtroU being conaldered as tOO per osAL 

the 2,4-D haa became inactivated, the seeds and soi) can then 
,be transferred to a temperature favorable for germination’and 
the effect of the pn^ous chemical treatment observed. 

The clover seeds were first placed on moist potters at 
coiitrcdled temperature of 30^0., a condition under wh^k thty . 
would absorb water but remain dormant with die'seed coittif 
intact. At iotetyals, samides of the seeds wem washed to 

’ ' ;'SciEaca'l^^ 





detunnioe when the nuuimuin amount of water ha4 been 
abeofbed. They were then divided into 20 grou{>9 of 25 selected 
seeds each. Five groups wete planted individually in 045 
pound of moist, composted soil contained in individual 
wated'paper boxes. Five other groiips wete planted in indi¬ 
vidual boxes containing an equal amount of composted soil 
with which 2,4-0 had been mixed at the rate of 4 pounds/acre. 
Alt 10 boxes were placed at a controlled temperature of 20‘'C. 
Htc same two procedures were then repented using the re¬ 
maining groups of seed, but these were maintained in the 
moist soil at a constant temperature of 50^C. 

Seeds in the untreated soil at 20'’C. germinated and grew 
vigorously within a few days after they were planted- Emer 
gence and growth of those in the Ucated soil were greatly 
inhibited by the acid (Table 2). After 11 days at 20'^C-, some 
plants in the treated soil had grown above the surface, but 
they were deformed and stunted. 

The seeds at 30 C. remained dormant Tnactivation of 
2,4*D in the treated soil was determined by repeatedly 
planting mustard seeds in it. After 19 days, the 2,4-D was 
completely inactivated, a.s indicated by the fact that mustard 
seeds geiminated, and the plants grew os vigorously in the 
treated as in the untreated soil Boxes containing the treated 
and those containing the untreated soil were then transferred 
to 20‘'C. The clover seeds in both germinated and grew 
vigorously, none bdng deformed (Tabic 2). 

It Is evident from results with this species of clover that the 
seeds were relatively resistant to 2,4 D while dormant, but 


lAWtlvmttoii of Cemia Neiuotropic 
Vmises in Vitro by Setiun Lipids 

J- Casals and Pjbtex K. Outsky 

The Roikefdler InstUukfor Medical 

Sew York CUy 

The inactivation of viruses by some lipids, particularly fatty 
acids and their soaps, is well known (i) and bos been attributed 
generally to the surface action of the chemicals. While investi¬ 
gating various aspects of the neutralization test with neuro¬ 
tropic viruses, a slight but definite and reproducible reduction 
of the titer of the viruses was noted W'hen the latter were in- 
incubated with clear sera deriving from several normal animal 
species, as compared with that shown by viruses in bufiered 
saline solution controls. Moreover, the lipid fraction obtained 
from such sera either by acetone-ether or by hot alcohol ex- 
tractions» emulsified in buffered saline solution and added to a 
virus suspension, induced rapid and pronounced reduction in 
titer—a drop of .01 to .0001 within 5 minutes. 

The test was carried out by mixing equal volumes of a 1:500 
8U^)ensIon of infected mouse-brain in buffered saline solution 
and of the emulsion of lipid; as a control, a similar mixture was 
used in which buffered saline solution substituted for the emul¬ 
sion of lipid. The pH was maintained at 7.0-7.2. The mixtures 
were then placed in a water bath at 37°C., [>ortion8 being re¬ 
moved at intervals from 5 minutes to 24 hours and titrated in 
mice by means of intracerebral injection. Serum lipids from 


TABLE 2 


PavfKNTAOKS OP Emkroxnck OF SusTESiiApitAN Clovei { TriJ«Hum 
smbltrrentim ) is Ontseateo Soil (U) and in Soil to Wbxce 2,4-0 
Wah Added in Amounts Equivaueni to 4 Pounds/Acee (T) 



become extremely sensitive to the acid after the seed coats 
were broken and the seeds began to germinate. Mustard seeds 
likewise proved to be relatively insensitive to 2,4-D when the 
compound was applied to the resting seed. Mustard seeds in 
later stages of germination were extremely sensitive to the 
compound. It is indicated on the basis of these results that 
2,4-D is likely to bt most efficient as a preplanting soil treat 
ment for killing seeds of obnoxious plants if applied at a time 
when the greatest number of such seeds are germinating. 
Kefereaces 
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TABLE I 

Inteaceiebeal Titeb ov Japanese B Encepbalitis Vntirs Followino 
Incubation at 3rC. in the Pbeeknce of Lmog 





Length of incubation 

Test 

Virus suspended In; 






5 min. 

4 hr. 

S hr. 

24 hr. 

J 

Buffered saline 

10-4.S 

lO'-K-l 


lOri.* 


(control) 

Horse serum lipids 


10-^'a 

<10-11,» 


3 

Buffered saline 

10--S-7 


Ur*» 

10-rt 


(control) 

Esg-yollt lipids j 



10“«* 

10-*, 1 


Human brain lipids ! 






mice, hamsters, rabbits, and horses, have been found active; 
for practical reasons horse serum has been used extensively. 
The viruses thus far tested with similar results were those of 
St. Louis, Russian Far East, and Japanese B encephalitis. Test 
1 (Tabic 1) shows a typical experiment. 

The viral inactivation took place in the presence of serum 
protein at 2-4®C., although more slowly, and the inactivating 
agent was not dialyzable and withstood heating at 99^ C. for 1 
hour. There was no correlation between the change in surface 
or interfaciai tension brought about by the lipid and the de¬ 
gree of viral inactivation. 

Fractionation of serum lipids by using several solvents 
showed that .when serum was extracted in succession with 
acetone, ether, and hot ethyl alcohol-ether, each extract was 
effective in inactivating virus. Lipids from other animal sources 
have ton tested. Whole lipids obtained from egg yolk were 
not effective even after 24-hour incubation; those deriving 
from brain showed only a moderate activity (Test 2). On ftac- 







tiooation of tbo bram lipids, liae acetone fraction bad a marked 
inactivating action as well as a low surface tension; the ether 
and hot alcohoUcther fractions were only moderately active, 
ineeqpecUve of surface tension. 

The inactivation of neurotropic viruses by serum lipids is now 
being investigated in connection with (a) the mechanism, in¬ 
cluding influence of the degree of dispersion, and closer identi¬ 
fication of the active agent; (b) the bearing of the results on 
the neutraliaation test as it is now carried out; and (c) its possi¬ 
bilities as the basis for chemotherapy of experimental infec- 
tions. 
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The Abundance of Thallium in the 
Earth’s Crust 

L. H. Ahkkns 

Department of Geatogy^ 
M assachusetis Insliluie of Tecimology 

The most generally accepted value for the abundance of 
thallium in the earth’s crust is that given by Goldschmidt 
(2) as 0.00003 per cent Tl, Ijy weight. 

Although analytical dabi on the abundance of thallium 
in rocks are very meager (most analyses for thallium arc con¬ 
fined to pcgmatitic minerals), it should he possible to make a 
reasonably accurate estimate of its abundance in the earth’s 
crust as a result of its close association with rubidium in 
minerals. It has been shown (1) that, with the exception of some 
suJiidc minerals where thallium alone may be present, ru¬ 
bidium and thulium are confined essentially to potassium 
minerals and the cesium mincrab pollucite, and that in these 
the ratio Rb/Tl varies relatively slightly from area to area 
and is independent of the type of jiotassium host mineral 
(mean weight ratio per cent Rb/per cent I'l » 100). A plot 
of log per cent Rb;0 vs. log per cent TbO for about 170 mineral 
specimens so far investigated, covering a thousand-fold 
concentration rangc^ shows that throughout this range a 
straight line of unit slope accommodates the plotted points 
most satisfactorily. Consequently, one may infer that in the 
earth’s crust as a w’hole the ratio Hb/Tl may be regarded as 
equal to about 100. 

The value of the abundance of rubidium (0.03 per cent 
Rb) given by Goldschmidt (2) is probably reasonably ac¬ 
curate, although this value might be altered slightly because 
of several relatively recent rubidium determinations on rocks; 
hence the abundance of thallium in the earth’s crust is 0.03/100 
« 0.0003 per cent. One may infer, therefore, that the older 
value (0.0000v3 per cent) is low by a factor which may be as 
high 08 about 10. 

It may be noted that, as mentioned above, thallium has a 
dual geochemical behavior and is usually pre^nt as a trace 
in many sulfides. In comparison with the quantity of thallium 
in the vast amounts of potash minerals, however, the thallium 
contained in relatively small quantities of sulfide minerals 
k pPobaWy insignificant; if significant, its presence in sulfide 
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minemls would tend to increase the factor of 10 referred to 
above. 
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Reaction of Certain Plant Growth 
Regulators With Ion Exchangers 

Robert J. Weaver 
Department of ^ofany, University of Chicago 

Several investigators have reported that 2,4-D-end certain 
other plant growth regulators may be readily leached from 
some soils (2^S). The fact that large volumes of water did not 
always completely remove the 2,4-n would indicate that some 
of the comixiund may be adsorbed by the soil. It was recently 
shown that 2,4-D is inactivated l>y adsorption on charcoal {4). 

The degree of adsorption of several plant growth regulators 
by certain ion exchange materials and the readiness with which 
the compounds are eluted after having been adsorlwd are re¬ 
ported here. 

The cation excliangers used were a resin exchanger, Amber 
lite IR IOO,^ a carbonaceous exchanger, Zeo Karb H, a s>’n 
thetic sodium alumino-silicatc, Decalso, and a proceaswl 
glauconite, Zeo-Dur. The anion exchangers jW'ere the amine 
resins, Amberlite IR-4B and Dc-Aciditc. 

All cation exchangers were screened -“20 + 40 mesh. IR-100 
and Zeo-Karb H were treated with a number of ])ortions of 
5 per cent hydrochloric acid, with frequent stirring, for a 
period of 48 hours; Decalso and Zeo Dur, with several changes 
of 4 per cent sodium or calcium diloride over a period of 24 
hours. After the materials were thoroughly washetl with dis¬ 
tilled water they were dried in an oven at 40"C. The anion 
exchange materials were prepared by stirring the samples with 
portions of 5 per cent sodium airVionate over a 24-hour period, 
washing, and then drying for about .S hours at 40*^0. 

Six plant growth regulators were used for experimenta¬ 
tion: 2,4-dichlorojjhcnoxyacetic acid (2,4-D), ammonium 

2.4- dichlorophenoxyacetate (NH42,4-D), cupric 2,4-di- 
chlorophenoxyacetate [Cu(2,4-D)il, calcium 2,4-dichlorophe- 
noxyacctatc lCa(2,4-D)2l, 2,4,5-tricbloroi)henoxyacetate 
(2,4,S-T), and isopropyl N-phenylcarbamate (IPPC). The 

2.4- D was purified by running it through aeveral salt-acid 
cycles. Cu(2,4-D)s was prepared by reacting an excess of an 
aqueous solution of NH 42 , 4 -D with a solution of cupric chlo¬ 
ride, and then washing the precipitate of Cu(2,4-D)9 free of 
ammonium chloride. Ca(2,4-D)2 was made by adding 
calcium chloride to an aqueous solution of NH42,4-D. The 
apectrophotomctric method developed by Bandurski (/) waa 
employed to measure the compounds in solution. 

Static trials were divided into two types: (1) those in which 
it was determined how much of a compound an exchanger 
material removed from a solution, and (2) those in which eJu- 
tipn of regulators from exchangers was studied. 

In static trials 0.5-gram samples of the exchanger were 
placed in 250-m1. Erlenmeyer flasks. Fifty ml. of the appro- 

1 The Attt>erlltefl were obtained from the RwInoUy ProduetB and Cheni- 
tal Company and other eachangeni frofn the Fermutlt Company. 
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pdftte fiolutions wcr« then pipetted into the flusiks, which were 
then fitoppered and allcm^ed to stand fur 48 hours, with fre¬ 
quent shaking. At this time the concentrations of the growth 
regulator in the supernatant liquid were determined, and the 
amounts of compound adsorbed or eluted calculated. 

In elution studies the regulators were dissolved in 95 per 
cent ethyl alcohol and shaken with the exchangers for alxiut 30 
minutes. The alcohol was then evai>orated by placing the con¬ 
tainer in a circulating oven at aUmt 70‘'C. The growth regu¬ 
lators were also added to exchanger materials by shaking the 
exchangers with aqueous solutions of the compounds. The 
amount of regulator adsorbed by the exchanger was calculated 
by measuring the decrease in concentration of the compound 
in the supernatant liquid. 


ho>vevcr, adsorbed less Cu(2,4-D)(i than 2,4-D, Ca(2,4-D)i, 
or NH 42 , 4 -D, These results indicate that when 2,4-D or its 
salts arc added to soils in chemically equivalent ({uantities^ 
equal amounts of the anion might be adsorbed by the soil. This 
might not hold true in soils containing anion or acid exchanging 
materials. lR-100 H adsorbed less 2,4,5-T than 2,4-D or its 
salts, but adsorbed much more IPPC. With the anion ex¬ 
changer the situation was reversed. 

It was determined that IPPC was strongly adsorbed by 
IR-100 in the hydrogen, sodium, or calcium cj’clc, while 2,4-D 
was strongly adsorbed onl)' b)^ the resin in the hydrogen cycle. 
Much less 2,4-1) was adsorbed by Ajnl)er]ite lR-100 H when 
the pH of the solution was 3.3 than when it was 2.5 or lower. 
Perhaps acidic soils would liavc higher adsorptive capacities 
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Pyrex glass tubes about 40 mm. in diameter and 25 cm. in 
height were used for studies of leaching. I he tubes were tapered 
at the lower end so that tlie low'cr 5 cm, was about \ incli in 
diameter. The exchanger beds, which were about 10 cm. in 
height, were supported by a plug of glass wool at the jioint of 
constriction of the tui^c. A reservoir of liquid could he main¬ 
tained above the exchanger material. A piece of rubber tubing 
al*out 1J inches long and woth a screw-type clamj) was fitted 
over the lower end of the leaching tube. 

After the exchanger materia) was placed in the tube, dis¬ 
tilled water was slowly forced into the low'cr end until the 
level of water reached the top of the exchanger bed, after 
which the sc:revi^ clamp was closed. This backwashing was 
necessary in order to prevent presence of air pockets in the 
bed. After the bed was allowed to stand for 15 minutes, 55 nil. 
of distilled water w-as added above it. llie screw clamp was 
then opened so that a slow drip rate was obtained which al¬ 
lowed 55 ml. of water to leach thrt»ugh in al>out 45 minutes. 

The relative adsorptive capacities of 6 exchanger materials 
for 6 plant growth regulaUirs w^erc studied. Aqueous solutions 
of 0,000226 normality of 2,4-D (50 ppm), NH*2,4-D, 
Cu(2,4-D)», Ca(2,4-D)3, 2,4,S-T, and IPPC were prepared. 
IPPC was considered to have a valence of 1. Fifty ml, of these 
solutions was added to 0.439-gram samjdes of IR-4B or 0.5- 
gtam sample® of all other exchanger®. The data in Table 1 
indicate tl^t lR-100 H and Zeo-Karb H adsorbed much of 
the growth regulators, while the Decalso and Zeo-Dur ad- 
iiorl>ed little or none, lR-100 H adsorbed almost equal micro 
equivalents of 2,4>D and its salts. De-Acidite and IR-4B, 
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for 2,4-D than alkaline soils. The amount of 2,4-D adsoH^ 
by ion exchangers from solutions varying in concentration from 
20 to 2fX) ppm was about directly proportional to the concen¬ 
tration of the 2,4-D in the initial solution. 

Less chilion of 2,4-D from \ml>erlite IR-lOO H was caused 
by 0.75 N solutions of Nn('i, C'aCL, or AlClj-ftlTjO than by 

TABLE 2 

Elution nr 2,4 D Khou O.S-CtRAa Samples nt lR-100 H by Water 
AND OJS N Sni.UTtnNs Lontainino a Mono-, Di-, 

OR Trivalent Cation 


Solution 


2.4-1) eluted 


2,4-D eluted 


water 

HCl 

NuCl 

CaCl* 

AICI.«i 6H,0 


imH.) 

(%) 

! 0.f>8.5 

45.7 

1 0.720 i 

48.0 

! 0,335 

22.3 

i 0,370 

2J.7 

i 0.4.36 

20.1 


water (Table 2). Similar results were obtained with solutions 
containing anions of three different valences, IPPC, however, 
was eluted from IK-lOO H by NaCl solution. Hydrochloric acid 
readily eluted 2,4-I> from the aciA exchangers IR-4B and Dc- 
Acidite. These data suggest that much of the 2,4-D hi soil re¬ 
mains adsorbed and not subject to leaching. 

Comparative rates of leaching of 2,4-D, NH42,4-D, 
Ca(2,4-D)s, 2,4,5-T, and IPPC from beds of Decalso and Zeo- 
Dur about 10 cm. in height were studied. Onc-hah or more of 
all the compounds were usually leached from the exchanger 


269 












mftttckk by 55 in], of water, and the compounds were usuatty 
nmoved in about the same amounts. relativdy soluble 
NH(2|4-D was not removed in greater quantities than 2,4'D, 
whidi is of much lower solubility. It seems probable that in a 
soil 2,4-D or a rdatively insoluble 2,4-D might be con¬ 
verted to soluble forms by ammoniumi sodium, or other ions 
present in the soil solution. 
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Gtaaulosa Cell Tumors in Intrapancreatic 
Ovarian Grafts in Castrated Mice^ 

iMiN Hsin [,i and W. V. Gaudnek 

Department of A natomy. 

Vale University School of Medicine 

Biskind and Biskind (/) reported that granulosa cell tumors 
have developed in ovaries transplanted into spleens of three 
castrated female rats. Our previous experiments showed the 
formation of granulosa cell tumors and luteomas in intrasplenic 
ovarian grafts in castrated male and female mice fJ). These 
studies were based on two principles’. (1) the capability ol the 
liver to inactivate ovarian hormones when the hormones 
circulate through the hepatic portal system, and (2) the in¬ 
crease of pituitary gonadotropins subsequent to castration. 
It was assumed that the prolonged stimulation, by augmented 
amounts of gonadotropic hormones, of intrasplenic ovarian 
grafts was resi^onsibie for the neoplastic growths. More recent 
investigations (2} revealed that the development of ovarian 
tumors in intrasplenic ovarian grafts was inhibited by ad¬ 
ministration of estradiol benzoate and testosterone propionate. 
The malignancy of the induced granulosa cell tumors was 
indicated by the ability to metastasize and to transplant 
in new hosts. The present experiment, using intrapancreatic 
ovarian transplantation in castrated mice, demonstrates that 
splenic tissues do not play a direct role in the [jalhogencsis 
of ovarian tumors arising in the grafts. 

Male and female mice of A, CsH, CBA, and C 47 strains 
and hybrid mice were used. These were castrated and received, 
at the same time, an autoplastic or homoplastic ovarian graft 
In the paitcreas. Among the first group of 5 experimental 
animals, two granulosa cell tumors and one pretumorous 
growth were found 168 days after grafting. No tumor was 
noted in two grafts with vascularized adhesions that permitted 
drainage through other than the hepatic portal system. One 
ttunUrous graft in a male mouse (C,H strain) was 7 x 8 x 10 
mm. in diameter; the other, which developed in a female 
hybrid mouse (ACa), measured lOx 11 x 13 mm. in diameter. 
The uterus of the latter animal weighed 75 mg. at autopsy. 
The pretumorous graft occurred in a male mouse of the A 
strain. 

Microscc^)icaUy, the granulosa tumor cells were arranged 
in a foUiculoid pattern showing numerous mitotic figures. 

1 ThU returcb has hem sided hy gmaU fiom the Anns FiUler Fund end 
the Jfsitt Ce6hi ChiMe Memorial for Medical RsMSieh. 


Sooth of the fdliculold atructures contained bemotrinm^ 
cavitfe^ Luteiniaed oeUs and s m all necrotic aim wtire 
present, and a spicule of bone was observed at the periphery 
of one tumorous ovarian graft. Major portiohs ol the tumors 
were separated from the pancreatic tissue by bursa-like spaces 
lined by germinal epithelium. No me t aa t ari s was obeyed 
in the liver, The pretumorous graft showed masses of tufmlar 
Ingrowths from the germinal epithelium, and the transforma¬ 
tion of some of the epitlielia] cells into granulosa tumor cells 
was noted. Thus, the morphology of granulosa cell tumors 
induced in the pancreatic site resembled that of the tumors 
developed m intrasplenic ovarian grafts. The present experi¬ 
ments are interpret^ to substantiate further the assumption 
that overaction of gonadotropic hormones is responsible 
for the development of the ovarian tumors in mice. 
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Differential Phytotoxicity of Metabolic 
By.products of Heimiatbosporium victoriae' 

Frayces Meehan 

Botwtiy and Phiifit Paihotogy Section, 

Iowa A gricidtural Experiment Statim 

e H. C. Mcrpitv 

Bureau of PUtnt Industry, Soils, and AgrkuUural 
Engineering, U. 5. Department of Agriculture 

The '*Helminthosporium blight'* of oats caused by H. 
victoriae Meehan and Murphy has developed so rapidly that 
it has attained the proportions of a major plant disease within 
two years after its discovery. Susceptibility is apparently 
limited to oat varieties and selections that possess the '*Vic- 
toria-type" reristance to crown rust {Puccinia coronaia avenae 
(Corda) Eriks. & E. Hcnn.). The unusually fast build-up 
of the disease has been faciUtated by the widespread planting 
of Mrge acreages to susceptible varieties. 

The means by which H, victoriae causes necrosis has been 
the subject of some speculation. In a previous article (2) 
the suggestion was made that the pathogenic action of this 
fungus involves the production of a toxic substance. Inocula¬ 
tion teats with steriHaed mycelium and filtered extracts from 
cultures have given evidence that a very potent toxin is se¬ 
creted by the fungus, which is responsible for the characteristic 
longitudinal foliar striping or discoloration. Data regarding 
its productiem and effects are briefly summarized in this paper. 

Evidently the basal infection of the oat plant is the mUy 
direct manifestatigti of parariric action by B, vktoriae, since 
the organUm has not bM isolated from the blighted leaves 
until alter complete necrosis of the tissue. It may be that this 

1 Journal Paper Ko. I-1S27 of the iWa AgrtculturafExperuiifint Btatien, 
Ame»< luwa, Project Ko. 77. Cooperative ii)fve{ittgaUo&» between tii* Divi- 
tloQ of Cereal cirope at^ DieeaMa, Bureau of Ptaat ladtutty, 8oi|i# Sad 
Agdotltural SoBioesriof, Aftjteultuial AeMfueb AUoiiihttratieaf 17. S. 
DeperUheat of AgHrMhure, sad the Betahy and Plant Paihukfy Section, 
loim AsrMturM Eaperupeirt^^^ 



fUOgUB i$ too ^'cak a panu^te to estaMUh inltctlon in healthy 
tiieue even of auscej^titte oat vanetien without the help of 
Unde aecrelion in adAonce, Otherwiae^ it would be expected 
that a fungus that grows vigorously in culture would pro¬ 
gress rapidly in the plant from the basal portions to the leaves. 

Preliminary tests ri^ed that the toxic substance or sub¬ 
stances were readily formed in cultures grown on media con- 
taming either organic or inorganic nitrogen. In a typical 
experiment) cultures of H* vicioria^ were grown for 30 days 
at room temperature (24r-28'’ C.) in Basks, each containing 
100 mi. of Kichard’s Boiutic«i) filtered through a Bilchner 
funnel to remove the hyphal masS) and the filtrate then passed 
twice through a Berkefeld filter to rendei' it aseptic. Bocne 
and Clinton oat seedlings were grown for one week in nutrient 



Fuj. 1. Oat planu ol varletie<t Bouine (lelt) and Clinton (right) grown in 
nutrient solution, W) hour* after toxk eiUraet, 1 part in 45 purts of water, 
had been added. 


water culture, after which time the nutrient solution w^as 
replaced by the filtrate in a scries of dilutions ranging from 
1:!5 to 1:1,800 in tap water. Observations made at 4-hour 
intervals showed the following reactions in the susceptible 
Boone variety: at dilutions of 1:^ or less the leaf blades 
became rigid and inllexiblc within 40 hours, and after 48 
hours these leaves showed a slight twisting. A more critical 
indication of phytotoxicity was obtained at dilutions of 1:45 
or less: the healthy green color cf normal leaves changed to a 
duU grayish-brown after 52 hours. This color change preceded 
the death and drying of the leaves. The seedlings of the resist¬ 
ant variety, Clinton, were unaffected by the filtrate in these 
dilutions. Since it was found that Richard's solution alone, 
minus the amount of sugar equivalent to that used by the 
fungus in growth, was harmless to the susc^tible plants, 
it may be concluded that a substance was formed os a meb 
abolic by-product of the growth of S. viOoriae that was toxic 
to the stwceptible variety of oats. The color reaction is con¬ 
sidered most reliable for bioassay technique, since it was 
obtained consittently at the same dilution range in a series 
of testa 

The tcHcin occurs in the cella of E. vktoriae as well as in the 
nOtHent me^um, aa shown by the fact that kaves ol suscep¬ 
tible 0^ vf^eties were killed when sprayed ^th a water 
suspehiicm of bhmded mycelium no 

culture substrate. 

mr 


The toxk principle in the culture extract » rdadvely* 
stable, as it was not destroyed by autoclavmg for 20 minuteB 
at 15 pounds pressure. 1/ee's work (/) with sacckari (Breda 
de Haan) Butler showed this fungus to have a strong copadty 
for reducing inorganic nitrates to nitrites which were assumed 
to be rejgionsible for the toxidty of this organism to sugar-cane 
leaves. The production of toxiD by H, vichriae on media Con¬ 
taining only organic sources of nitrogen is evidence that 
nitrite formation is not the cause of this toxk action. 

Some tapering-spored apedes of BdmitUhmporium have 
been found to produce characteristic intracellular chemical 
compounds (3) of the polyhydroxyxanthone series, such as 
ravendin (3 methyl-1,4,S-trihydroxyxanthone) in B. tawnelii 
Curt. Further studies will be required to determine whether 
comparable materials are present in the toxic solutions from 
fir. victoriae. 

fir. vicioriae is primarily a facultative soil- and seed-borne 
saprophyte that possesses a low order of phytopathogenidty. It 
causes severe leaf blight in addition to basal stem and root 
necrosis without invading the plants extensively. The limited 
progress it does make may depend largely upon direct injiiry 
to plant tissues by the toxin. Varieties of oats such as Clinton, 
that are highly resistant to, or immune from, attack by the 
fungus itself, are likewise not injured by the toxic secretions. 
The extreme susceptibility to the fungus exhibited by the 
Victoria derivatives might be reasonably expected, since the 
redatance shown by these varieties to crown rust is dependent 
upon a hypersensitive reaction to the rust fungus, an obiigate 
parasite. 
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Application of ‘^Metabolite Anugonism” 
to Cancer Research 

David M. Greenberg and Martin P. ScOTLiiAN 

Division of Biochemislry* 
UniversUy of California Medical School^ Berkeley 

The concept that a compound structurally related to an 
essential metabolite may interfere with the function of that 
metabolite has been attracting widespread attention (5). 
The initial stimulus in establishing the ''metabolite antag¬ 
onist” concept has come from the work of Wood and Fildcs 
(d), who demonstrated the antagonistic efiect of p-amino- 
benxoic acid cm the action of sulfanilamide. Subsequent in¬ 
vestigations from other laboratories (see Roblin, 5) have 
attempted to find synthetic substances which, as in the case 
of sttlfanilamide, would be incapable of duplicating the physio¬ 
logical action of the metabolite, but would possess great 
affisnity for the same enxyme system and/or other cell con- 
stitutnt with whkh the metabolite reacts. These attempts 
have been successful in some instances. In view of the more 
gtowth of tumor tissue as compared with normal tissue, 
it seems pknt^bie to us that it may be posdbk to interfere 
with the gtowth of the malignant tissue to a greater deg^ree 
than with normal tissue by making use of an appropriate 
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nietabolUe anUgonist* Thus^ regression of a tumor might 
be aiteted. Bui^ and Winzler, in a recent review articJe 
(2), have proposed a somewhat similar approach to Ciincer 
studies, utilizing competitive vitamers to produce difTcrential 
vitamin deficiencies in growing and nongrowing tissues. 

Since amino acids serve as building blocks in the formation 
of proteins of normal as well as neoplastic tissue, and further, 
Bince proteins are intimately concerned with the functions 
of protoplasm, our attention was first focused on potential 
amino acid antagonists (see Fig. 1). It is the purpose of this 
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these were used exclusively in this study. Aminomethane 
sulfonic acid, the compoutKi resembling glycine, was prepared 
according to the directions of Raachig and Praht {4 ); o^amino^ 
ethane sulfonic acid, the sulfonic acid analogue of alanine, 
according to Backer and Mulder (f); (X-aminoisobutane and 
a-aminoisopentane sulfonic acids, analogues of valine and 
leucine, respectively, according to Mcllwain (J); anda-amino, 
iS-phenylethane sulfonic acid, the analogue of phenylalanine, 
was synthesized in this laboratory. For simplicity, the sulfonic 
acid corresponding to the amino acid will l>e referred to as 
the S'amino odd. Thus, a-amino,/3-phenylethane sulfonic 
acid is S-phenylalaninc, while o-aminoisobutane sulfonic acid 
will bewailed S-vatine. 

Highly inbred “A*^ mice of Ijoth sexes were used. The diet 
of the animals consisted of Purifia l^nboratory Chow plus 
twice-weekly supplements of lettuce. The tumor tissue, Sar¬ 
coma A274,^ was inoculated subcutaneously into the right 
groin by means of a trochar. Eight days after implantation, 
the animals were matched according to tumor size. Then, 
36 animals with equal-sized tumors (alx)ut I cm.) were divided 
into 6 experimental groups of 6 animals each. One of these 
groups was a control scries for all groups, and these 6 mice 
received no therapy. Each of the remaining 5 groups consisted 
of 4 test and 2 control animals, the former receiving daily 
intravenous injections of the S-amino acid while the latter 
were injected with the equivalent weight of the corre.sponding 
dl-amino acid. The groups were: (I) S glycine, (II) S-alaninc, 
(III) S-phenylalanine, (JVJ S-leucinc, and \(V) S-valine. In 
all cases the compounds were administered in a total volume 
of 0.2 ml., the t)H of each solution previously lieing adjusted 
to 7.4 with 0.2 N sodium hydroxide. Preliminary trials for 
toxicity level were carried out on other animals, and in all 
cases daily intravenous doses several times those employed 
here were well tolerated and no toxic s>^mjitoms were observed. 
After one week, intravenous administration was abandoned, 
and subcutaneous injections (0,2 ml.), twice daily, were 
employed. 7'he injections were made at a site tar removed 
from the region of the tumor implantation, namely, into the 
midscapular region. 

The final growtli of the sarcoma w'aa not affected appreciably 
by the administration of the S-amino acid or even by the 
corresponding dl-amino acid. The experiment, which was 
terminated 19 days after tumor implantation because several 
test and control animals succumbed, is being repeated with 
variations of the experimental conditions and with additional 
analogues. 


References 


R ^ alk>'l or ars'l group; R' « variation of alkyl or'aryl 
group; R'' group replacing H atom of —NH 2 . 

Fio, 1 Potenliiil metAbolitc antaRonist* of amino acids, 

report to furnisli a brief account of preliminary experiments 
concerning the eficcis of several amino acid analogues on 
tumor growth, h'utuii; work will deal with other types of 
potential metalxilite antagonists and their application to 
metslwlic studies in normal and cancerous tissues. 

Because of the relative case of preparation of a-amino- 
sulfonic adds as contrasted with other potential antagonists, 
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IN THE LABORATORY 


A Slide Rule for Determining Chicken 
Red Cell Agglutination Titer 


M. C. Davies 

Ijcderle Laboratories Dimiofif 
Amerkan Cyanamid Company^ 
Pearl River^ Nctv York 

Because of the extensive use of the turbidimetric chicken red 
cell agglutination (CCA) test at this laboratory in checking 
production and research on influenza virus, it f>ecanne desirable 
to provide a rapid method for evaluating the results. This is 
customarily done by means of a nomograph^ with a scale of 
colorimeter readings along each vertical edge (the nomograph 
and theslide rule are based on readings obtained from the Klctt- 
Summerson colorimeter). After determining the two virus di¬ 
lutions which give colorimeter readings bracketing the SO per 
cent end'point control, a straight edge is applied to these two 
readings on the nomograph, and an interpolating factor is read 
from the horizontal scale above the intersection of the straight 
edgti and the line representing the colorimeter reading of the 


hig of standard dilution of unknown which is the higher ol the 
two dilutions bracketing the control value. 

The slide rule^ which provides a means for determining the 


. . Y-X 

fraction 


and calibrates this value directly against the 


CCA titer, is constructed as shown in Fig. 1. A and B are 
matching linear scales; C and D are matching logarithmic 
scales; and the lower four lines are actual CCA values. 


Use of the rule requires the following steps: 


(1) The lower colorimeter reading (X, above) is taken on the 
A scale and placed opposite the higher colorimeter reading (Z) 
on the B scale. This gives a reading on the B scale opposite the 
A scale index. 


(2) The hair line is then set on the D scale at the value ob¬ 
tained from step 1. 

(3) The lower colorimeter reading (X) is taken on the A scale 
and placed opposite the control colorimeter reading (Y) on the 
B scale. This again gives a reading on the B scale opposite the 
A scale index. 

(4) The sliding portion of the rule is then moved so that the 





Kro, 1 


control. This interpolating factor is then referred to a tableland 
the desired CCA titer is read therefrom. 

A slide rule has been devised in order to carry out these oper¬ 
ations more rapidly. The equation involved {!) is 

log D - log S + ^ log 2, 

where D is the dilution giving 50 per cent agglutination; S, 
standard dilution of the unknown which is the lower of the two 
dilutions bracketing the control value; V, colorimeter reading 
of control; X, colorimeter reading of S; and Z, colorimeter read- 

I ^nH direct^ for the tltrstfoa of the thicken red cell osslutinetioii 
(CCA) activity of laftuenss vlrue end vecclnei eccording to Hint’s method 
M tacked for use in the LeboitUrrles of the Rockefeller Xnstltute at 
Pdaeeten, New Jersey. 

SOISNCS. Sfi^ber 1947 


value obtained in step 3, taken on tlie C scale, is under the hair 
line. 

(5) The index on the left end of the sliding portion then is 
directly opposite the required CCA value on the four bottom 
scales, which give a range from 1:2 to 1:32, as shown. If de^ 
sired, this con be extended by adding more lines. The CCA 
value is read from the appropriate scale; i.e. if the needed figure 
falls between the 1:2 and 1:4 dilutions, the reading is made on 
the 1:2 line, etc. 

Steps 1 and 2 are subtractions which arc usually very sim¬ 
ple, so that by performing them mentally further time can be 
saved. 

Reference 
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Olive Oil as a Solvent for Gemin 
Organic Vapors 

R. Macy and GsHAt;? 

Cfwmical Corjfs Technical Conmandt 
Edgewood Arsenalf Maryland 

Accordini^ to Henry’s law the solubility of a gas (or vapor) 
in a liquid is proportional to its partial pressure above the solu¬ 
tion, in accordance vnth the equation p ■■ KC, where p is par¬ 
tial pressure of the vapor; C, its concentration in solution at 
equilibrium; and K, a constant. In certain toxicity studies at 
E^ewood Arsenal, olive oil was used as representative of the 
body fats, and in connection with proposed calculations of a 
theoretical nature it was desired to determine to what extent 
the solubility of the vapors of certain organic compounds in 
olive oil proceeds in accordance with Henry’s law. 

The organic compound (about 40 cc.) was contained in a 
bead bubbler with a diameter of about 40 mm. and capacity of 
about80cc. of liquid, which gave within 2 percent of saturation 
at a moderately slow rate of air flow of about 50 cc./minute. 
Dry air was passed through the bubbler at a measured rate of 
flow and mixed with a second metered stream of dry air, The 
diluted vai>or was'then bubbled through olive oil of known 
weight, contained in parallel absorption tubes (for check re¬ 
sults). The apparatus was all glass except for a few rubber con¬ 
nections, and except for the flowmeters was immersed in a 
water bath maintained at constant temperature. The concen¬ 
tration of vapor in the air stream was calculated from the flow 
rates. The saturation concentration in air, showm in Table 1, 
was based on the assumption that the vapor follows the ideal 
gas law. 

Pompeiian brand olive oil was used from newly opened cans. 

TABLE I 

ABSoiPTiojf or Vafoss* by Ouvk Oit at 20 “ C. 


Nitromethane 

Chloroform 

Vapor prwsure, , 

. ... 28.4 mm. 

Vapor preBsttre.. 

. 160 mm. 

Saturation 


Saturation 


concentration . 

. 94.9mg./l. 

concentration 

. 1,046 mg ./I, 

Saturation in airl 

Mole fraction 

Saturation in air; 

Mole fraction 

(%) 1 

1 

1 in oilt 

(%) 

in oilt 

10.9 j 

0.11 

13.2 

0.50 

17.1 : 

0.16 

23.8 ! 

0.6.3 

23.K ! 

0.21 

43.0 

0.75 

.33.7 ' 

0,28 



42,8 

0.32 




* la oac e:(pertmeiU willi menthol (v.p. » 0.021 mm. anil Mturation con- 
oratratiun * 0.18 tn;*,/! ,) it required 66 hours to reach equlUbrimn; the mole 
fraction in oil waa st 31.8 per cent of saturation in ilr. 
t MoiecUlat weight of olive oU taken as 885. Saponification value *• 193. 

This oil WAS brought to constant weight by passing dry air 
through it for 4 days at 20’’ C., at the end of which time it was 
found not to lose weight appreciably. In the solubility determi¬ 
nations (Table 1) at definite partial pressure of vapor it was 
found that equilibrium was reached in 11-14 hours, as deter¬ 
mined by constancy of weight of the absorption tube®. 

The Bolubility data for the two compounds in. olive oil are 
plotted in Fig. 1 in such a way as to compare the experimental 
data with the ideal solution behavior (the broken line in Fig. 1) 
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** P9X* Since the data wreseat 
di two miaefUfi no diatinction iie4d be drawn 

between solvent and arfutc. When plotted as indicated, cWoro- 
fdfm, for exanq>le, would conventionally be con^dored as the 



Fzc. 1. DevUUoutt from lUoult’s law (olive oil as solute); devistlons 
from Henry's Uw (olive oil us solvent). 

I 

solvent and olive oil as solute, with po as the saturation pressure 
of chloroform; x, its mole fraction in the solution; and p, its 
pressure at the concentration x. The oil-chloroform system 
shows a great negative deviation (above-normal solubility of 
chloroform). 


TABLE 2 


Concentration of nitromethane 
(gramB/100 grama aolution) 

Temperature 

rc.) 

Solubility of nitromethane in olive oil 

9..31 

3.0 

10.79 

17.1 

U.94 

24.5 

14.65 

41.2 

Solubility of nitromethane in water 

9.32 

0.7 

10.39 

15.8 

U.29 

23.7 

U.17 

40.5 


The oil-nitromethane system, considering nitromethane afi 
solvent, follows Raoult’s law fairly well up to a concentration 
oi about 0.2 mole fraction of nitromethane. At higher cOncen- 
filiations than this there is a pronounced positive deviation (be- 
kjw^normal solubUity of nitromethane). Aldiough the vapor 
solubility work Was not carried out at higher concentrations 
than those shown in Fig, 1, it was found that nitromethatie and 
^ve oil form a tworltquid system at 20® C. when the mole frac¬ 
tion of nitromethane in oil phase reaches 0.67 (interpolated 
from deta in t^able 2) • / 

To interpret the data on the batb of Heitry’s law, i^fve oil 








i« regarded as the solvetit^ whidi cerresiionds with the experi¬ 
mental procedure. Dilute solutiotM with nitromethane as solute 
feUow this law to the extent that Raoult's law is fc^lowed as 
stated above. As to chloroform aa solute^ data were not ob¬ 
tained at low enough concentrations to determine if the ratio 
between concentration in the oil phase and pressure in the vapor 
phase would be constant in dilute solution. 

Solubility of nilromethane in olive oil and in water. The solu¬ 
bility determinations were made by the synthetic method, us¬ 
ing total quantities of a)x>ut 5 grams in sealed glass tubes. Tem- 
[:>eratures at which turbidities appeared or disappeared could 
be determined over a range of about 0,5®. The data obtained are 
recorded in Tabic 2, 

New Rectal Culture Tube‘ 

Joseph Fei..skn 
The Dysentery Refiutry^ JVew Y^trk CUy 

The im|>ortancc of examining material obtained directly 
from the intestinal wall in the diagnosis of infectious diarrheas 
has f>cen stressed in recent years by students of the subject. 
The sigiTioidoscopic niuccjsal cr>'pt asjnrator has been described 
elsewhere (/). It is essentially a hcavj'-walled capillary tube 40 
cm. in length, with the distal 2,5 cm. bent 15 degrees for better 
approximation oi the tip to the intestinal mucosa. At the point 
of bending, the caj)illary canal is blow*n into a small clUpticab 
dilatation of suflicicnt sixe to hold two or three drops of aspi* 
rated material. This instrument rcc|uires the use of a sigmoido- 
ficoyye, and it is applied to the mucosa b>' direct vision. 



Fio. 1 


The new rectal Culture tube (Fig. 1) may be used without 
the aid of the proctoscope or sigmoidoscope. It cotisists of a 
metal outer tube 18 cm. in length with a round ot>ening 0.5 cm. 
in diameter (A) near its distal end. An inner tube (B) screws 
into a detachable receptacle (C) with smooth tip 1.4 cm. in 
length and containing a shallow trough. When fitted together, 
the trough coincides with opening A in the outer tube and may 
be oj>ened or closed by a quarter turn at D, which represents 
the proximal end of the inner tube, containing a cotton filter 
(E), to which a small aspirating rubber bulb (F) is attached. 

In actual use, the sterile, assembled, rectal culture tube 
(without rubber bulb), contained in a stoppered sterile test 
tube, is removed and lubricated at its distal end (A) by dipping 
it into sterile glycerine. ITie rubber bulb is attached to the 
proximal end. The metal tube, with receptacle at A closed, is 
then inserted into the rectum for a distance of approximately 

iThe author wisbsiso aduunrledta the aariitatici flvm hha by CUy- 
Adoiaa Cori|wtiy, 44 |Uit 23id Street, hfew York City, in the detlgntng of 
thUwbft. 


10 on. The Inner tube is given a quarter turn, indicated by an 
arrow at G and a small stop at H. This opens the receptacle at 
A, which is then tqaplied to the rectal mucosa. The exudate is 
aspirated into the receptacle, which is promptly closed by a 
quarter turn in the reverse direction, and the instrument is re¬ 
moved from the bowel. The material may be cultured and wet 
smear studies made at once by opening the receptacle and blow¬ 
ing out the aspirated material on suitable culture media and 
slides; or the closed instrument can l>e dropped into the ori^a] 
test tube and transported to the laboratory. Sterilisation and 
cleaning of the three simple components of the instrument are 
effected quickly, efficiently, and economical I\’. 

Reference 

l. Felskn, J. /. lab. cUn. Med., 19.18, Zt, 6.*10. 

Comparison of Hematocrit Methods' 

Paul L. McLain 

Department of Physiology and Pharmacology^ 
School of Medicinei University of Pittsbwgh 

In connection with a study on relative corpuscle and scrum 
(plasma) volumes in blood, selection of a reliable hematocrit 
method has become a matter of primary concern. While the 
physical factors which affect the final volume of ceiitrifugally 
packed corpuscles are well known (4, 5, 6), this information is 
frequently ignored in practice, with the result that many dif¬ 
ferent forms of apfjaratus have betm proposed and are in com¬ 
mon use for routine work. In these experiments, three such 
methods were compared, first, as to their reliability in detecting 
known dilutions of blood, and second, as to differences among 
the absolute measurements obtained. 

The comparisons were made on each of 10 samples of de- 
fibrinated l)eef blood, and on 3 dilutions of each sample with 
its own serum. The dilutions contained 90, 80, and 50 per cent 
of whole blood, respectively. 

The types of hematocrit tubes employed and the details of 
centrifugation were as follows: 

Method /. Straight-walled glass tubes of the Daland (1) type, 
50 mm. long with 1-mm. bore, were rotated in a standard Dal¬ 
and head at 12,000 r.p.m. and 4.7-cm. effective radius (centrif¬ 
ugal force, approximately 7,500 X G) until constant sediment 
volumes were obtained. This usually required less than 10 min¬ 
utes of actual spinning and in every instance caused trans- 
lucence ot the sediment column (J). 

Method Z, Straight-walled glass tubes of the Wintrolw (7) 
tyjie, 11.5 cm. long with 3-mm, bore, sealed at one end, were 
rotated in an International centrifuge at 3,000 r.p.m. and 
I4<m. effective radius (centrifugal force, approximately 
1,400 X G) for one hour. 

Method 3. Ordinary, tapered, graduated, 15-ml. centrifuge 
tubes, containing 10 ml. of blood, were rotated at the same time 
and under the same conditions as described for Method 2, fol¬ 
lowing closely the recommendations of Baden (Z), 

All tests were in'duplicate, the pairs being centrifuged si¬ 
multaneously. Paired observations differed by 1.0 volume per 
cent or less in 95 per cent of the tests. 

lyrOtoatad hefOte the 31it Annual M«eting of the Federation of 
Amerkaa Sodaltes .for Bxperlmoatal Biology, Chicago, llUiioia, May IS- 
22,1047. 
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Typical results are presented in Table 1. Table 2 summaruses 
the data, {pviog the major statistical conetants for relative voU 
mpes of red cells, errors In prediction of dilution, and deviations 
from the results ot an arbitrary reference standard. 


TABLE \ 


Saaiple No. 

Whole blood 
in mixture 

Relative volumes of red cells 
(Vol. %) 


(%) 

Method 1 , 

Method 2 

Methodp 

4 j 

100,0 1 

40.S 1 

41.1 

41.3 

i 

90.0 

35.5 

56.8 

57.5 


80.0 

32.0 

52.4 

1 34.1 

1 

1 

50.0 

20,0 

j 19.x 

1 

20.4 

s 1 

100.0 

1 44.5 

1 47.0 

, 48.5 


90.0 

40.5 

42.0 

43.0 


80.0 

1 56.0 

56.6 

57.2 


50.0 

; 22.5 

; 22,9 

1 22.6 

6 

100. D 

' 46.0 

46.2 

1 47.8 


90.0 

41.0 

41.9 

42.3 


80.0 

36.5 

56.8 

.19.0 


50.0 

25.0 

2J,5 

' 24.5 


With regard to the actual hematocrit values obtained, the 
methods yielded slightly different but statistically indistin¬ 
guishable means and variance for the entire series and at each 
dilution level (Table 2, A). 


TABLE 2 


Me^ 

tbod 

Obs. 

Mean 

S.E. 

Max. 

Mio. 

Alg. 

Diitributlon 
of errors 

No. 





mean 

Under Under Under 
1% 3% 5% 


A. Relative volumes of red cells 


No. 

Vol.% 

IVol.% 

Vol.% 

Vol.% 

44 

55.5 

1.3 

52.0 

18.5 

38 

35.7 

1 1.6 

! 53.5 

ISsS 


36.6 

1.6 

54,1 

19.0 


B. Errors in predictioD of dilution 



No. 

% 

% 

% 

% 

% 

%of 

ob&. 

1 “' 

%of 

oba. 

1 

33 

0.95 

0.12 

2.78 

0,00 

-0,29 

51.5 

100.0 

100.0 

2 

28 

2.05 1 

0.29 

s.so 

0.00 

-ls89 

42.9 

75.0 

96.4 

5 

28 

1.95 

0.28 

1 6.40 

0.00 

-1.54 

52.1 

78.5 

* 96,4 


C. Deviations fromVcaults by Method I* 


2 

58 

2.20 

0.26 

7.30 

0.33 


15.2 

73,7 

92.1 

3 

38 

3.53 

0,31 

8.54 

1 0,00 

-h3.53 

10,5 

39.5 

81.5 


• Method 1 was arbitrarily ukea as a aundard to iUuatrate the msgnj- 
tude of differences among the methods. 


With respect to quantiutive detection of blood dilution, the 
various methods yielded the errors summarized in Table 2, B. 
The mean error for Method 1 was signihcantly lower than those 
for the mnaining methods. Further, all errors for Method 1 
were leas than 3.0 per cent of the expected value, an accuracy 
attained in about three-fourths of the testa for Methods 2 and 
3. The algebraic mean for all methods was negative in sign, in¬ 
dicating a preponderance of relatively low readings for the di- 
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samples. This feature was mudi less prominent for 
Method 1 than for the other methods. Methods 2 and 3 were 
about equivalent in reliability, while Method 1 was definitely 
superior from the standpoint of revealing degree of blood 
dilution. 

Table 2, C, contains an analysis of individual deviations 
among the methods, based on Meth<Kl 1 as an arbitrary 
reference standard. The difference Ijetwecn the means was 
significant, and the variance indicated definite disparity 
i)ctween the two methods, although the toUiI range was about 
the same lor both. With regard to distribution of these devi¬ 
ations, Method 2 was superior to Method 3, especially as to 
mors than 5.0 per cent. The algebraic mean for both 
methods was positive in sign, indicating a tendency for both 
of these procedures to yield high results in comiiarison with 
Method I. Results for Method 3 exceeded those for Method 1 
in 95 per cent of the observations. Readings for Method 3 
exceeded those for -Method 2 in about three-fourths of indi¬ 
vidual comparisons, while the latter were greater than the 
values for Method 1 in roughly the same proix)rtion. Degree of 
dilution did not significantly affect the relative differences 
Ijctween the values for Method 1 and those for the other 
methods. 

The three hematocrit methods .studied, involving widely 
different varieties of tubes and different conditions of rota¬ 
tion, produced results which, on the average, were not seri¬ 
ously divergent. At the same time, differences among the 
methods appeared in the comparisons of results on individual 
samples and in the accuracy with which known dilutions of 
blood were revealed by hematocrit observations. Method 1 
w^as the most satisfactory from both points of view, yielding, 
in general, the lower hematocrit values and measuring degree 
of dilution with an average error of less than 1.0 per cent. 
The further advantages of speed and minimal blood require¬ 
ment were obvious. Method 2 was generally more satisfactory 
than Method 3. Although it was no more accurate in revealing 
dilution, it gave results more nearly approximating the values 
for Method 1, and the distribution of its errors and deviations 
was more favorable. The amount of blood required was not 
excessive, and no special eejuipment, aside from the tubes, was 
necessary-. Method 3 was considered the least reliable. Its 
accuracy in detection of dilution, while comparing favorably 
with Method 2, was distinctly inferior to Method 1. Further¬ 
more, results obtained by Method 3 were consistently higher 
than those of other methods—a significant point in view of the 
general criticism of centrifugal methods, namely, that cell 
volumes bo determined are always high because of the presence 
of fluid in the sediment. 

The study Indicated that, for problems demanding a high 
degree of accuracy, commonly employed hematocrit tcdi- 
niques are not equivalent, and that average comparative 
results are not necessarily trustworthy criteria of the general 
reliability^ of such methods. 
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The Halogea-Metal Interconversion 
Reaction and Its Application to the 
Synthesis of Nicotinic Acid Labeled 
With Isotopic Carbon^ 


ARiirUR Murray III, W. W. Foreman, 
and Wright Lanoham 


University of California Los Alamos Scientific Laboratory^ 

Santa blew Mexico 

The halogen-metal interconversion reaction is essentially a 
double decomposition reaction l>etween an organoalkali a)m- 
pound (usually a metal alkyl) and an aryl halide: 

R-X -f R “M R-M 4- R “X. 

Gilman, Langham, and Moore (7) made an extensive study of 
the application of the above reaction to the preparation of a 
number of unusual organolithium compounds^ The extremely 
short reaction times required permit the prqiaration of organo- 
metallic compounds having additional functional or reactive 
groups, a feat not possible in the usual Grignard preparation. 
Like the Grignard reaction, however, these reactions yield 
carbtixylic acids when cartionated with CO*. 

The extreme rapidity of the exchange reaction is nqt con¬ 
fined to the halogen-metal interconversion alone but may be 
evidenced in special cases of the hydrogen-metal exchange. For 
example, if benzyl cyanide is treated with n-butyl lithium, a 55 
per cent yield of phenylcyanoacx;tic acid results from carlion- 
ation within 5-10 seconds. The reaction proceeds acctirding to 
the following equation: 
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Using n-butyl lithium and 3-bromopyridinc according to the 
method reported by Gilman and Spatz (2), 3-pyridyl lithium 
was prepared. The reaction was scaled down to the millimol 
level and carbonation effected with C‘*Dj and C“Ot, generated 
by treating the resi>ective isotopic barium carbonates with 
concentrated H*$04. Isotope-labeled nicotinic acid (3-pyridine 
carboxylic acid) resulted according to the following reactions: 
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A reactiem employing 21 mUlimols of BaC'^Os resulted in an 
S2 per cent crude yield of nicotinic acid having a C‘* content of 


* This pspor U based on work performed under Contract W-7405-Eng'3fl 
with the Manhattan Project at the Lo^ Alainoa ScientUic Laboratory of 
the Bnivtmlty of Cailfomia. 
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0.9 isotopic per cent. When the reaction was repeated uiung 0,8 
ndlliniol of BaCK>«, the crude yield of C^^-labeled nicotinic 
add was 62 per cent. The material had a spedfic activity ol 
approximately 8 microcuries/mg. 

The interconversion reaction between n-butyl lithium and 
p-bromooniline (J) is being employed for the synthesis of 
p-aminobenzoic add labeled with isotopic carlxin according to 
the followuxg reactions; 
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A reaction using 3 millimols of ordinary BaCO ,4 has resulted in 
a 21 per cent yield of p-aminobcnzoic acid of high purity. 
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Analytical Determination of Basic Groups 
in Amino Acids and Proteins 


D. V, Grettik 

Research Laboratories, Swift Company^ Chicago 

In the course of work upon proteins, it has been found that 
the basic groups of amino acids (except arginine and histidine) 
or oi proteins can be determined rapidly and simply. 

The sample (0.2 gram of amino acid or 2 grams of protein) 
is dissolved at room temperature in 100 ml. of 0.05 N Ca(NOi)a 
solution saturpled with CafOH)?,. An excess of solid Ca(OH)a 
(0.5 gram) is added, and the mixture is shjiken repeatedly dur¬ 
ing two hours. It is then filtered and protcctwl from the air to 
avoid carbonation. An aliquot is titrated with standard HCl 
(0.05 N). A blank containing no amino acid or protein is pre¬ 
pared at the same time and carried through simultaneously 
with the sample. The difference Ixjtwcen sample and blank rep¬ 
resents the basic groups in the sample and may be ex]jrcss^ 
as the per cent of basic nitrogen in the sample. Results on 
pure amino acids arc accurate to within 1.5 per cent error. 

This method has some advantages over the Sorensen 
method, particularly with regard to proLitic and hydroxypro- 
line, which can be titrated accurately by the present method. 

A similarly simple method of determining the acid groups 
of amino adds and proteins has tusen sought, but completely 
satisfactory results ^ve not been obtained. Use of picric add 
has given the best results to date. 
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chemiMtry: an elementary textbook for 

college clae$e$. (2nd ed.) Horace G. Deming. New York: 

John Wiley; London: Chapman & Hall, 1947. Pp. xvi 4* 

745. (Illustrated.) $4.00. 

Teachers who are interested in a presentation of elementary 
chemistry which encourages thought and the development of 
a questioning and scientific attitude on the part of the student, 
teachers who are desirous of a treatment which is not repeti¬ 
tious to the student who has already had some training in 
chemistry, and students who are concerned with improving 
their own basic knowledge of chemistry will all welcome this 
nejv edition of Deming’s FundameHtal chemistry. 

This book is truly a worth-while one and may be read with 
profit by teacher and student alike. It is logically written in a 
prose which is easy to follow and understand. It is orderly in 
its presentation and accurate in its information. It is thor¬ 
oughly modem in its thesis, its approach, and its treatment of 
theory and fact. It is designed to present chemistry as a 
manner of thinking^' rather than as a ^'collection of facts,'' 
and to this end it encourages the student to thought through 
well-chosen questions, problems, diagrams, and illustrative 
examples. 

Although addressed primarily to the chemistry major and to 
the Individual who has some previous knowledge of the subject, 
the book can be adapted to others by limiting assignments to 
indicated selected topics. Theoretical concepts are presented 
gradually in conjunction with tactual material, although treat¬ 
ment of the latter is much less comprehensive than in the ordi¬ 
nary be^nning textbook, particularly with regard to the 
metallic elements. The book contains much explanatory infor¬ 
mation beyond that contained in most elementary treatments 
and Is to be commended for its stress upon rigid definitions and 
its dimensional and reasoning, approach to problems. 

The book is free from significant errors. 

Therald Moeiij^r 

tJniifersity of JlHnois^ Urbana 

Vieible epeech. Ralph K. Potter, George A. Kopp, and Harriet 

C. Green. New York: D, Van Nostrand, 1947. Pp. xvi + 441. 

(Illustrated.) $4.75. 

This book is a record of the work of the Bell Telephone Labo¬ 
ratories in Converting speech sounds instantaneously and con¬ 
tinuously into readable visible patterns. 

The first section of the book briefly and noutechnically de¬ 
scribes the “Direct Translator," which produces the pattern 
from the sound, and states that a group practiced with the in- 
strumrat is able to communicate voci^y among its members 
totally without benefit of hearing. 

The second section comprises 225 pages of superi)ly illus¬ 
trated and illuminated lessons in the art More than 500 cuts 
iUustrate “ vocabulary” and tic the patterns to the vocal mech-* 
anlsms which produce the sounds. 

A third section (154 pp.) conridm the principles of Visible 
Speech in relationship to such fields as i^eech correction and 
indicates its use in teaching vocal speech to the totally deaf. 


Some space is also taken up with cuts of the singing voice and* 
even of instrumental music. 

The book will be of interest to every student of speech and 
speech correction. It illuminates the mechanics of vocal sound 
production exc^tionally well and completely. 

Two of its authors are practiced speech teachers; the third, 
an engineer. In style it is nontechnical and exceedingly read- 

a)bl«*^ 

T. K. Lynch 

7^he Brush Devdopmmi Company^ Cleveimdf OHo 

Qlacial geology and the Fleietocene epochs Richard 

Foster flint. New York: John Wiley; London; Chapman 

k Hall, 1947. xviii+5fi9. (lUustrated.) $6.00. 

‘ According to the Preface, this book presents the principal 
facts of glacial geology and the Pleistocene epoch in compact 
form for geologists, ecologists, archaeologists, geographers, 
soil scientists, and other students of the Pleistocene. It is a 
summary of established data for the entire globe, and it in¬ 
dicates areas in which research is greatly needed. 

The 23 chapters may be grouped os follows: (1) Summary; 
(2) The nature and properties of existing glaciers; (3) The 
nature of the record left by previous glacien of the Pleistocene; 
(4) Glaciation of North America; (5) Gladatlon of Europe; 
(6) Glaciation outside North America and Europe; (7) Rela¬ 
tions between glaciation, mountain uplifts, chsmges in level 
of land and sea, former great lakes in dry continental areas, 
and the migrations of aniinals and plants; and ($) The relation 
of climatic fluctuations to gladation. 

This simplified table of contents docs not give any idea 
of the wealth of detail in the book. Approaunaidy 1,000 
titles, of which about 17 per cent are in languages other than 
English, are listed in the bibliography. There are 30 tables, 
20 photographs, 30 diagrams, and 40 maps, ol which 6 are 
folded plates at the back ol the book. The r^er will wish to 
refer, in addition, to the large Glacial Map ol North America 
(Plinti et o/., 1945), pubfished separately by the Geological 
Society of America. 

The author goes into considerable detail concerning a 
definition of the term Pleistocene, and his suggestion that the 
terms Tertiary, Quaternary, Recent, and Fostgladal be 
dropped from formal nomenclature. 

Yet this is more than a reference book. It is written with 
enthu»asm and makes interesting reading. One feels oriented 
at the some time to the achievements of glacial geologists 
during the last 100 years and to the piroipect of further re^ 
search to fill in the enormous gaps in our knowledge of the 
Pleistocene epoch. The reader is impressed with the fact 
that the Wisconsin Glacial Age is a present and continuing 
reality. 

It is a satisfaction to note that the book is dedicated to the 
memory of the young'glaciologist; Max Demorest (1910- 
1942), 

S^sBmUiniiUnmrHlp&JWisconsUf 
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The Discovery of Aptitude and Achievement Variables 

J. P. Guilfoid 

Unhersity oj Southern Caltjorniof Los Angeles 


T he progress made in aptitude 

testing in the Army Air Forces during the 
recent war has already been discussed in Science 
{2), The brief account to follow is written with the 
belief that the general reader will also be interested in 
some of the fundamental scientific gains incidental to 
the AAF Psychological Program, or, more specifically, 
the gains in understanding the nature of human re< 
sources. 

Under pressure of I he urgent emergency during the 
first months of the war, the traditional approach to the 
development of aptitude tests for the selection and 
classification of pilors, bombardiers, and navigators was 
followed* Job analyses were made, with attempts to 
break the performances of men in specialized jobs into 
distinguishable and significant psychological functions. 
Tests attempting to assess those functions were con¬ 
structed, and a certain degree of success was achieved. 
As data accumulated, however, it was recognized that 
the job-analysis categories were of little value in reveal¬ 
ing why some tests were valid for the selection of good 
trainees, why others were not, and why some pairs of 
tests which appeared to be quite dissimilar exhibited 
substantial degrees of intcrcorrelation. Recourse was 
made to the application of factor-analysis procedures, 
and it soon became apparent that in this direction lay 
not only the answers to many puzzling questions con¬ 
cerning specific tests but also the general frame of 
reference for an enlightened test development program. 

Factor theory conceives of human personality (in 
more operational terms, individual differences) as being 
economically describable by reference to a limited 
number of distinguishable dimensions. These funda¬ 
mental variables arc not readily observable by ordinary 
procedures because of their intricate and varied mani¬ 
festations in human behavior, including that part of 
behavior seen under more standardized conditions, the 
fwychological test. Tests correlate with one another to 
the extent that they measure in common one or more of 
the underlying variables or factors. From the high, low, 
and moderate degrees with which tests intercorrelatc, 
the common factors can be detected by statistical opera¬ 
tions. The attadiment of psychological meaning to a 
factor depends upon the apparent common features of 
the behaviors that are symptomatic of it and upon the 
oi the investigator. Several methods have been 
pippoaed for the factoring of a correlation matrix 
(intercorrelations among a collection of tests). Experi- 
ee^ of the AAF psychclogists ted to the adoption of 


the Thurstone centroid method of extracting factors, 
followed by the rotation of reference axes into a positive 
manifold and simple structure, as being the most fruitful 
procedure (4), Intelligibility and reproducibility of 
factors and of factor loadings in tests were thus best 
achieved. 

It is the purpose of this brief account merely to list 
and to define partially the factors revealed in the AAF. 
Verifications of previously discovered and substantiated 
variables, which, in tests of aptitudes, Thurstone has 
called “primary abilities,** (5) will be menrioned first. 
These will be followed by a list of factors which, by their 
repeated verification in the AAF, can be proposed as 
serious contenders for recognition and by a much longer 
list of newcomers, the existence and identities of which 
require further verification. 

Prewar factors verified in the AAF include: 

(1) Verbal. This is easily verified in any test that 
involves individual differences in the understanding of 
the meanings of words. Vocabulary tests are the strong¬ 
est and purest measures of it—a fact not generally 
accepted previously. Reading-comprehension tests have 
their strongest loading in this factor, but they are also 
usually related to others in moderate or small degree. 

(2) Numerical. The strongest and purest tests of this 
factor require nothing except speed and accuracy in the 
four numerical operat ions. It tends to creep intp almost 
any test in which numbers must be used by the exam¬ 
inee, not only by way of fundamental operations but 
also in noting number size, rank order, gnd the like. 
Its exact limits arc still to be determined. 

(3) Perceptual speed. This should more strictly be 
denoted as “visual-perceptual speed,*’ for it has been 
observed only in visual tests. The quick, yet accurate, 
grasping of visual details, features, similarities, and 
differences seems to characterize tests heavily loaded in 
it. Pure tests of this factor are rather easy to achieve. 

(4) Associalke memory. Thurstone named what is 
probably the same factor “rote memory.** This is found 
in tests requiring the memorizing of elements—letters, 
words, numbers, pictorial objects—in pairs and a later 
associative recall. The elements may be meaningful or 
nonsensical. 

(5) General reasoning. Tliis term is an admission of 
failure to identify more exactly the factor which appeared 
in a larger number of reasoning tests than any other 
reasoning factor. The test that most consistently leads 
in this factor is that of arithmetic reasoning. It is not a 
mathematical-reasoning factor, however, for it is found 
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Jb noDmathemtkfLl tests. In the AAF mults there is 
little to support the traditional distinction between 
inductive and deductive reasoning abilities. No reason¬ 
ing test was pure in any factor. Since all tended to be 
factorially complex, definitions of the three reasoning 
factors could not be achieved. One hypothesis is that the 
geno'al-reasonmg factor represents a diagnostic ability— 
the ability to grasp the nature of problems. 

The next factors arc fairly well verified. Only one 
(visual memory) has a clear prewar counterpart. 

(6) Spatial relations. One of the most significant AAF 
findings was the separation of this factor and the next 
one, called visualisation. It seems quite clear that prewar 
results had confused the two. Thurstone called his 
primary ability in this area '‘space,” but he defined it as 
if it were visualisation (5). The space factor, as here 
defined, is found in psychomotor tests as well as in 
printed tests. It seems to be a perceptual awareness of 
the arrangements of objects with respect to right-left, 
up-down, and out-in dimensions. Correct choice as to 
direction of movement in some psychomotor tests 
depends upon it. 

(7) Visuaihaiion. This factor, which should probably 
be modified to “manipulatory visualization,” is promi¬ 
nent in tests requiring one to imagine transformations, 
movements, or other changes. A tyi^icah test presents a 
picture of a square paper being folded one or more times, 
in Successive steps, and a hole of a given shape being cut 
out. The examinee selects one of five other pictures, 
each showing plausible creases and holes, as the paper 
might appear after being unfolded. 

(8) Mechanical experience. The AAF analyzed almost 
every type of so-called mechanical tests. Printed tests 
often designated as “mechanical” showed, depending 
upon the test, moderate loadings in |>erceptual speed, 
Spatial relations, and visualization. Many of tliem 
showed loadings in a factor which compelled the con¬ 
clusion that its existence depends heavily upon learning 
—hence the factor name, “mechanical experience.” 
Tests of mechanical information (stressing knowledge 
of tools and automobile parts and their functions) are 
almost unique in this factor. The popular term “me¬ 
chanical aptitude” covers a rather loose collection of 
things and, when used, should be carefully scrutinized, 
MecJianical jol^s vary all the way from tinkering with 
docks and operating a steam shovel to designing a 
bridge. Each job, though called “mechanical,” probably 
has its unique pattern of requirements in terms of human 
resources. 

(9) Length esiimaiion. Probably the best test of this 
factor is one requiring a simple and direct comparison 
of the lengths of lines. The factor also appears in tests 
involving objects of more tjian one dimension. Its degree 
of generality has not been determined. 

(10) Visiud memory. This factor, which seems to be a 
purely reproductive type of memory for visual patterns, 
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prcJbAbly be identified with a shmtar found by 
Ciriwn before the war (7). It is fbond fa teoognitidn 
teats as well as recall testa and might be regarded as a 
second and independent type of visualization. Both 
this and the manipulatory-visualization factor would 
be expected to depend upon the visual cortex, and in 
view of their independence, one should look for two 
distinct corresponding properties of that cortex. In this 
connection, one is reminded of the distinction made in 
two types of eidetic imagery—rigid and plastic, 

(11) Judpnent. Job analysis, of the piJot^s work fa 
parti^ar, stressed the paramount importance of what 
is populatfy known as “common-sense Judgment.” 
Tests called “practical judgment” were therefore con¬ 
structed, These presented items in the form of verbally 
described predicaments such as those a service man 
might encounter, each with five more or less plausible 
solutions, one of which was regarded as the wisest under 
the circumstances. Analysis of such tests showed sig¬ 
nificant loadings in the verbal factor, fa general reason¬ 
ing, and in the mechanical-experience factor. (Knowledge 
of common tools and materiel was apparently useful to 
the examinee fa this kind of test.) Ovesr and above these 
variables common to the practical-judgment tests, 
there was additional communality which could be 
called judgment. While it was characteiiistic of judgment 
tests as a class, it was abo common to tests calling for 
practical estimations of sizes, times, and distances in 
everyday situations and to some tests of planning. It 
may actually be a fourth kind of reasoning—that is, 
reasoning of a judicial or critical type, It b probably a 
factor that is almost entirely missed in most intelligence 
tests, which supports many a layman's view that com¬ 
mon-sense jud^ent b not covered by the IQ. 

(12) Psychomotor coordination. This factor is common 
to various psychomotor testa, including those requiring 
coordinations of fingers and hands (finger dexterity), of 
arm and shoulder (rotary pursuit), and of arms and 
legs (using mock airplane controb). It b doubtful 
whether it can be identified with the agility factor found 
fa such physical education tests as the dodge run. It is 
quite possible that there is a coordination factor other 
than thb one which is restricted to the finer finger 
movements, 

The remaining factors are merely suggestive of 
worth-while hypotheses. 

(13) Psychomotor precision. Ihb was found to be 
common to a finger dexterity test, a dberimination- 
rcaction time test that required rather accurate aiming 
at the reaction keys, and the pass-fail criterion ip 
bombardier training. It b hoped that the naming b 

„ more than a figure of speech in its association with 
preebion bombingl 

(14) Psychomolor sped. This appeared in 

rather unique paper-and-pcndl tests in which rate 
of inarking an imswer shiwt tyas importkiii: It 



factor in simibiT teats, aucii as the 
'ap^ of making/^gates*^ (taDy marks). . Little more 
can be said of H at this time. Hypodietically, it would 
^ be important in the more shnple, repetitive tasks of 
1 motor performance. 

I (15-16) Reasoning It and reasoning IIL These two 
factors arose rather weakly in a number of foctorially 
complex te&ts« Clues for hypotheses are seriously lacking. 
Reasoning 11 is prominent in analogies tests and the 
h3rpothesis of "reasoning-by-analogy'* is tempting, but 
it also appears in other tests not obviously having this 
quality. Reasoning HI is strongest in two tests, one of 
which seems to call for inductions (seeing systems in 
arrangements of lines) and one for deductions (de- 
ciphering a code). The finding of at least three distinct 
reasoning factors suggests that the term ^^reasoning’* 
conceals a number of unrecognized functions. Some of 
these may be primarily biologically determined, but 
others may be in the form of reasoziing habits brought 
about under educational pressures, formal or otherwise. 
Until the variables are better identified in this area, 
studies of training in thinking and of the problems of 
formal discipline cannot be adequately effected. 

(17“18) Space II and space III. lliese factor names 
are not only very general but also highly tentative. 
Space II is prominent in two of Thurstone^s space tests 
involving the ability to recognize from pictures of 
human hands held in varied positions whether each 
picture is of a left or a right hand, in the one, and the 
ability to tdl whether two U. S. flags, as pictured, show 
the same or the opposite sides, in the other. One hy¬ 
pothesis is that kinesthetic imagery plays a role in the 
solution of such items for some individuals, lliere is no 
suitable hypothesis to offer for space HI. 

(19-20) Mmory III and memory IV. A third memory 
factor was strongly common to two tests. The task was 
one of paired associates in which names were memorized 
for objects; airplanes in one test and outline lakes, 
rivers, and bays m the other. These tests also had in 
common the more general associative-memory factor 
previously mentioned. This fact, taken together with 
that of several reasoning factors, suggests the possibility 
of hierarchies of factors within an area of mental func¬ 
tioning, with different levds or different degrees of 
generality, or both. It would seem that, although such 
ftmetions are statistically independent or at least 
separable, they quite commonly operate conjointly in 
b^vior. IV is named as such with considerable 

hesitation. It could be defiz^ as memory for verbal 
instructions or, generalizing somewhat, as memory for 
verbal oonteht. This factor was found in a small number 
bf . tests having in common intricacy of instructions and 
tasks. Forgetting any part of directions while 
bttwting well result Jn failure on the 

were dedgned to see how well the pro- 
hi mind^* a number of things 






that had to be taken into consideration in performing a 
task. One memory test (called Memoiy for Tactical 
Plans), which consisted of a quizzing two hours later on 
a briefing given orally for a mock military mission, 
although not analyzed along with the tests just men¬ 
tioned, was known to have an unknown factor or factors 
related to the criterion of passrfail in pilot training over 
and above factors already accounted for. It is a reason** 
able hypothesis that “memory for instructions” b 
common to this test and those known to be loaded in 
memory IV. 

(21-22) Menial s^ I and montal set II. The first Is 
stri^ngest in tests of following directions when these keep 
changing as the examinee proceeds. There is little for 
the examinee to remember for very long. The significant 
variable seems to be an adaptability to changing rules. 
It is not a matter of flexibility of set, in a sense opposite 
to perseveration. Explicit attempts to bring out an 
expected common factor of perseveration in a number 
of tests definitely failed. Mental set II seems to represent 
a bTeadth-<rf-set quality. Attention to details, over¬ 
looking none, seems relatively important. The tests in 
this cluster are tedious, exacting tasks. Whether defini¬ 
tion of the factor should emphasize breadth or care in 
handling details is an open question. 

(23) Carcfvlness. This and the next factor seem to be 
temperamental or motivational variables rather than 
abQities. It was hypothesized that navigators must 
exercise extreme care with details in their work, for 
small mistakes become magnified in terms of miles-off- 
course and errors in estimated time of arrival. Four 
tests of a complex, clerical type were devised to study 
this hypothesis. Analysis of the scores based upon the 
number of items correct yielded some of tlie already 
familiar factors in significant amounts—-number, vis¬ 
ualization, and space. The scores based upon the number 
of errors made, however, had in common a new factor 
whidi could very reasonably be called carefulness. Its 
possilde relations to mental set U have not been in¬ 
vestigated. This might be denoted as “meticulousness,” 
a personality trait that has already been given some 
attention by clinical psychologists. Of great general 
importance in this finding is the fact that error scores 
and correct re^nses may meastire something very 
diffeirent. It has generally been assumed that “rights*' 
and “wrongs” in a test measure the same functions in 
reverie direction. The finding opens the door to a 
promising line of new research. 

(24) PiM mleresi. From the finding of this unity in 
behavior, one is led to the conclusion that our Culture 
has mdded an interest variable centering around 
pfloting an airplane. It seems not to be a general avia¬ 
tion interest, and no similarly crystallized interest 
varia)>les for navigation or for bombardiering were 
noted. The pilot-interest factor was revealed in gcnetal- 
infotihation testa (which included items on knowledge 
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d ttirpittnes and their operation) and in a biographical^ 
data test score that was valid for pitot selection. This 
test called for facts concerning the examinee’s previous 
flying experience, hobbies, and the like, 

(25) Maihmaiical background. This is common to the 
biographical-data test as scored for the selection of 
navigators and to mathematics-achievement tests 
(induding algebra, with some trigonometry and analyt¬ 
ical geometry). It has no relation to numerical-operation 
tests or to arithmetical-reasoning tests. Like the me¬ 
chanical-experience factor, it seems to be a culturally 
determined unity in individual differences. 

(26) Social-science background. This is mentioned 
with extreme hesitation because it was revealed in 
conjunction with only two tests—information tests in 
history and geography. The only other supporting 
c^'dence, (and it is quite slender) is that this factor 
correlates slightly negatively with the pilot criterion, 
which is also true of biographical indications of speciali¬ 
zation In the social sciences. This hypothesis suggests 
the question of whether there is also a physical-science 
background factor. Since only one field of physical 
science—physics—was examined in aviation students, 
this hypothesis could not be tested. 

(27) Planning, The name of this factor is adapted 
from the planning tests, in which it is unique. One test 
of this kind required the examinee to tell in which order 
he would make the strokes of nvo successive letters if 
he were skywriting with an airplane. Another called for 
the most economical order for a series of errands to be 
performed in a city whose layout is pictured. This 
factor might possibly be another kind of visualization, 
but, unlike the manipulatory visualization, it calls for 
mote of a creative contribution. It is distinct from the 
judgment factor, although both may occur in the same 
teste. 

As a general consideration, there is always the ques¬ 
tion of whether factors are completely independent or 
correlated to some degree. Almost exclusively, orthog¬ 
onal frames of reference were used in the AAF for 
describing factor configurations. There seemed to be no 
evidence of very significant correlations among the 
factors. The matter has recently been given some 
attention. There are probably some small correlations 
among some of the intellectual and perceptual factors. 
An interesting, slight, negative correlation appeared 
between the number factor and the mechanical-exper¬ 
ience factor. The probable reasons for this are not hard 
to surmise. 

The list of factors is probably longer than many 
would expect, and yet it is certainly not exhaustive. 
The fact that other previously reported factois did not 


emerge should not be taken as evidence against their 
existence. The absence of a universal or factor in 
Spearman’s sense, however, is a significant outcome. 

The list throws into bold relief the limitationB of : 
intelligence tests and the IQ. These ordinarily stress I 
most heavily the verbal, general-reasoning, and numer* \ 
ical factors, probably in that order, with sprinkling 
contributions of space, visualization, and memory, 
depending upon the test. The IQ, as derived from 
different tests, is not a constant article by any means. 
IQ tests would have been almost useless in selecting 
pilot* from among those with IQ’s of 100 and above, 
had mastery of flying training been the criterion. On 
the other hand, it was estimated that the pilot criterion 
leaned mest heavily upon such resources as spatial 
relations, mechanical experience, psychomotor coordina¬ 
tion, pilot interest, and perceptual speed, with minor 
dependence upon about 15 of the other factors in the 
list. Even then, with all these factors optimally weighted 
in a composite aptitude score, less than 60 per cent of 
the variance in the pilot criterion would be accounted 
for. Within the limitations of the reliability of the 
criterion itself, perhaps as much as 80 per cent could be 
predicted if all pertinent factors were included in the 
aptitude composite (J). Before the war, a selective test 
or battery would have been regaraed as relatively 
successful if it accounted for as much as 30 per cent of 
the variance in a practical criterion. 

The vocational implications of all this are quite dear. 
Fitting individuals to educational and vocational plans 
presents a much more complicated problem than has 
heretofore been supposed. The chief hope for a solution 
appears to lie in the direction of the use of factorial 
thinking and practice. Persons, tests, and jobs cap all be 
described in terms of the same reference frame--one 
with which many can agree because it is derived in an 
operational manner. Not only aptitudes, whether 
'biologically or culturally conditioned, or both, but aho 
temperamental and other personality traits can be 
translated into the same types of categories. It is prob¬ 
able that Bubsuntial gains in the assessment of all 
aspects of personality await such an approach. It b also 
probable that controlled fundamental research on other 
problems of human nature awaits the identification 
its real variably. 
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Educational Programs at Researdi Centers 

Rawson Beanett, Captain, USN 

Director, U, S» Navy Electronics Laboratory, San Diego 


T he Acm'E shortage of competent 

scientific personnel, wliidi endangers the research 
and development programs of the Nation, has 
been the subject of considerable discussion. An interesting 
stunmary of several factors affecting research and some 
noteworthy suggestions for measures to improve con¬ 
ditions were presented by Charles V. Kidd in the January 
24 issue of Science. However, this article failed to mention 
the steps that can be taken at industrial or government 
research centers to improve the competence of personnel 
through educational programs within the centers. 

In a later issue (May 2), Kenneth A. Meade stated Ihe 
case of the industrial concern very compreheasively and 
in considerable detail. In general, his conclusioas ai)d 
comments are very appropriate. For example, the staff 
at this Labomtor)' heartily agrees that the essential train¬ 
ing to be given by educational institutions should consist 
of a good grounding in the fundamentals. One point of 
possible disagreement is Meade’s conception that the 
educational institution can help a young man finally 
determine whether his interests lie in engineering, teach¬ 
ing, or sales work. Actual work on a job is frequently 
required to make this determination. 

The experience of the Navy Electronics Laboratoiy 
in inaugurating and carrying out a program of in-service 
education may be of interest to others. This program 
appears to have helped not only in overcoming some of 
the deficiencies in the backgrounds of available personnel 
but also m aiding those who are uncertain as to their 
fields of work to decide on a course of action. Although 
somewhat simpler of accomplishment in a government 
research and development center, it is believed that the 
program, which is based on the good democratic principle 
that *‘the Lord helps those who help themselves,” is not 
inapplicable to mdustrial groups. 

A survey showed requirements at four levels. First, 
there was a need for interchange of scientific knowledge 
and ideas between more experienced and less experienced 
scientists at the Laboratory on a general, rather than a 
woric assignment, basis. Second was the requirement for 
upper-division, college-level co^irscs to afford opportunity 
to promising younger men to finish undergraduate in¬ 
struction. There was also the need of older men to extend 
their knowledge into new fields. Third, men working for 
higher degrees required assurance of opportunity. 
Fourth, and most important, was the necessity of tapping 
the kn^kdge of eminent scientists in special fie)^. 

The whole jn-seryioe educational program is loosely 
touted by Ihe ]^uca1;ional Board of senior scientists, 


which is also responsible for direct action on the more 
formal portions of the program. The Educational Board 
also attempts to cover one or two other points raised by 
Meade. For example, it can advise and all but direct 
younger men to undertake certain courses of instruction, 
and it can also discourage those who are 111 fitted for other 
courses in the interest of keeping classes at convenient 
working size. 

The exchange of information and ideas between staff 
members takes place in two fashions. Several departments 
operate seminar scries, on the basis of mutual contribu¬ 
tion of effort. The visits of outside scientists and senior 
staff members are also seized as opportunities for scientific 
“bull sessions” wdth all members of a group contributing. 

Regular courses are given that range from straight 
undergraduate work to graduate-level seminars. 

Generally speaking, undergraduate classes are handled 
by the University of California’s Extension Division. 
Some of the upper-division and graduate courses are 
given by staff members and some by visiting consultants. 
These courses and teachers are cleared with the Uni» 
versity of California at Los Angeles. By this method, and 
through arrangements with the Gradtiate School of the 
University, staff members acceptable to the Gradual© 
School may obtain graduate credit for such accredited 
courses taken at the Laboratory. This encouragement of 
further graduate work has been strongly and enthusias¬ 
tically supported by the younger men and women of the 
Laboratory. 

It has been found impracticable to establish fixed rules 
for time scheduling of courses Instead, each one U con¬ 
sidered on its merits, depending upon the direct applica¬ 
bility to Laboratory work, benefits to individuals, and 
other factors. As a result, some instruction is given during 
working hours, some out of working hours, and some over¬ 
laps at the end of the day. 

The most interesting and unique part of the program 
is that filled by the visiting consultant. Leading scientists 
of known and outstanding ability in fields related to, 
or directly in line with, the work of the Laboratory are 
brought in for limited periods to act as consultants and 
instructors. 

In the role of consultant, the visiting scientist con¬ 
tributes both directly and indirectly to the work of the 
Laboratory. In some cases he may assume a definite 
problem in research or development during his residence, 
planning an investigation and supervising the work of 
staff sdentlsta. If the project is small, he may oom^dete 
the investigation during bis stay. If the problem invdves 
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lotig-term reseftrch^ he will plan and ar;ganize a program 
whida wiU be carried on by Laboratory men. The visitor 
is, tiherefore, directly responsible for a portion of the re¬ 
search program. He also makes direct contributions, 
sametimes accidentally, to oUier related investigations. 
For example, the informal discussion by a visiting scien¬ 
tist of a new method of mathematical analysis saved two 
months of work for the Laboratory. The technique, 
hitherto unknown, was applied to a problem and the 
solution obtained immediately. The long analysis pro¬ 
gram previously planned was cancelled. 

Instruction may be handled in several ways. The visit¬ 
ing scientist may present a series of lectures covering 
some siJecialized field, ordinarily at college upper-division 
or graduate level. He may, in addition, present even more 
specialized material, usually the result of his own re¬ 
search, to a smaller group in seminar-type meetings. 

The benefits to the Laboratory are obvious, and the 
program is effective in several ways. The younger staff 
members have an opportujuty not only to increase their 
knowledge in the basic principles and methods necessary 
to the conduct of their work but also to learn new tech¬ 
niques and developments. Those scientists directing the 
research and development program of the Lal)oratory 
can learn firsthand the status of research being conducted 
by other organizations in allied fields. The wider the 
knowledge and the greater the ability of the staff 
scientists, the sooner will the research problems be solved. 
These benefits are not always measurable, but examples 
of concrete results are frequent. In one case, a research 
problem assigned by the Bureau of Ships was solved by 
applying certain newly discovered principles topreviously 
collected data, and a tedious experimental period was 
avoided. The solution, later checked by a brief series of 
experiments, proved correct. This was i>ossible only 
because a visiting scientist had explained the new prin¬ 
ciples in a series of lectures given Several months before 
assignmait of the problem. The Laboratory scientist, by 
referring to his notes, was able to apply the new informa¬ 
tion to his data, thus effecting a considerable saving in 
time and money. 

The indirect influence of the visiting scientist, though 
generally intangible and difficult to identify, is perhaps 
his most valuable contribution. The spontaneous inter- 
cliange of ideas among scientists is the best stimulus for 
scientific |)rogres5. The effect on Laboratory personnel of 
the different outlook, attitude, and ideas, as well as the 
wide knowledge, of the visiting scientist can only be de¬ 
scribed as inspirational. Its value to the Laboratoiy lies 
in the increased potential ability of the staff scientist 
rather than in the solution of specific problems. 

Many of the results of this program are, of course, of 
benefit to the visitors as well as to the Navy Electronics 
Laboratory. The visitors have an opportunity to review 
much of the Laboratory’s program, to discuss their own 
research problem^ with staff scientists, and to use the 
ejctensive Laboratory facilities for experimental work. 
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of 1^, The Navy Eldctt'ottlcs Laboratory was 
fortunate that the first scientists to visit the Laboratory 
as consultant-instructors were R. B. Lindsay, chairman 
of the Physics Department, Brown University, and S. A., 
Schelkunoff, of the Bell Telephone Laboratories. Prof. 
Lindsay lectured on wave motion with particular applica¬ 
tion to acoustics and radio, while Dr. Schelkunoff ggve 
a series of lectures on special topics in applied mathema¬ 
tics of considerable importance in wave propagation and 
radiation from antennas. After several conferences and 
S 3 rmp^ia, both scientists were able to make many 
suggestions of value to present and future investiga¬ 
tions. 

W, G. Cady, of Wesleyan University, visited the 
Laboratory from the latter part of February to April 
of this year, presenting one series of lectures on "Piezo¬ 
electric Theory” and another on "Transducer Design/’ 
During the summer, Henry Margenau, of the Physics 
Department, Yale University, presented a course on 
"The Mathematics of Physics and Engineering” and 
also offered a seminar'on "Transmission of Microwaves 
Through Gaseous Media.” The subject matter covered 
by these men, both autliorities in their fields, has direct 
and immediate application to the work of the Laboratory. 

Every effort is being made to schedulb visits of others 
in a similar capacity during future sabbatical leaves or 
summer vacations. Present plans include a course on 
"The Kinetic Theory of Gases” by Leonard B. Loeb, 
Department of Physics, University of California, 
Berkeley. 

In the future, it is planned to improve continually the * 
available education^ opportunities at the Navy Elec¬ 
tronics Laboratory. There is no reason why, eventually, 
the point cannot be reached at which a stimulating atmos¬ 
phere of learning and free discussion exists throughout 
the I.ab'oratory to the same degree as at academic in¬ 
stitutions, where much smaller scientific groups working 
in close collaboration make such an ideal situation more 
easily attainable. 

Meade has, further, raised the point tlmt technical 
schools must be furnished with pertinent information 
on the i)olicies, management philosophies, and attitudes 
expected of graduates employed by various institutions. 
Tl^ Navy Electronics Laboratory has recently published 
a brochure, covering these fundamental points and many 
others, which has been given wide distribution to educa- 
tiozud institutions. It is hpped that, in addition to its 
uses in recruiting personnd, this information wiB be 
helpful to these institutions. 

It is the firm conviction of the staff that all of this effort 
is worth whil^. The scientific statute of indivfaiualB at 
the Laboratory will be increased, and the whole pmgnun 
of the Laboratorybenefit. In addition, some small 
contribution tp scientific manpower resources tim 
countiy wlU be made throu# the eucouxigem^mt 
youttgermen. , 



NEWS 

and Notes 


Sttven of the Nation's leading aci* 
entists have recently been appointed 
by the U. S. Atomic Energy Commis¬ 
sion to membership on an Advisory 
Committee for Biology and Medicine. 
Chairman of the group is Alan Gregg, 
director for medical sciences, Rocke¬ 
feller Foundation, who will be as¬ 
sisted by G. W. Beadle, chairman, 
Division of Biology, California Insti¬ 
tute of Technology; Detlcv W. Bronk, 
director, Johnson Research Founda¬ 
tion , and chairman, NRC; Ernest 
W. Goodpasture, dean, School of 
Medicine, V’anderbilt University; A. 
Baird Hastings, professor of biochem¬ 
istry, Harvard Medical School; E. C. 
Stakman, chief, Division of Plant 
Pathology and Botany, University of 
Minnesota; and Joseph T. Wearn, 
dean, School of Medicine, Western 
Reserve University. 

Among the tasks a)nfronting the 
Committee are the nomination of a 
director of the Commission’s proposed 
Division of Biology and Medicine; a 
study of basic policies which the Com¬ 
mission should follow with respect to 
the biological, medical, and health 
physics aspects of its program; a 
study of possible ways of utilizing 
an appropriation of $5,000,000 for 
cancer research; and formulation of 
plans for carrying out the long-range 
recommendations made to the Com¬ 
mission by the Medical Board of Re¬ 
view. The latter include such prob¬ 
lems as extension of research and 
training in the application of atomic 
energy to medical and biological 
problems; health hazards; continued 
provision of isotopes for research 
purposes as well as provision of a 
consulting service for investigators; 
publication of scientific papers; co¬ 
operation between the Commission 
and other agencies of the Government 
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with respect to fundamental research 
and the training of personnel; and 
provision of fellowships in the field of 
radiation effects. 

A partial lUt of headquarters as¬ 
signments for the sections and so¬ 
cieties that will meet with the AAAS 
at Chicago, December 26-31, 1947, is 
given below. 'Fhc Sherman Hotel will 
be the general headquarters for the 
convention. 

Congress Hotel: American Association 
of Economic Entomologists, American 
Microscopical Society, American Society 
of Naturalists, American Society of Para¬ 
sitologists, Beta Beta Beta, Ecological 
Society of America, Entomological So¬ 
ciety of America, Phi Sigma Society 
(Council only), Society for the Study of 
Evolution. 

Palmer House: Section B (Physics), 
Section O (Agriculture), American Asso¬ 
ciation of Physics Teachers, American 
Dietetic AssociatioTi, American Meteoro¬ 
logical Society, American Physical Soci¬ 
ety, American Society for Horticultural 
Science, Honor Society of Phi Kappa Phi, 
Philosophy of Science Association, Pi 
Lambda Theta, Potato Association of 
America, Sigma Pi Sigma, Society for Re¬ 
search in Child Development. 

Sherman Hotel: Section A (Mathema¬ 
tics), Section C (Chemistry), Section D 
(Astronomy), Section E (Geology and 
Geography), Section H (Anthropology), 
Section I (Psychology), Section K (Social 
and Economic Sciences), Section L (His¬ 
tory and Philosophy of Science), Section 
M (Engineering), Subsection Nd (Den¬ 
tistry), Subsection Nm (Medicine), Sub¬ 
section Np (Pharmacy), Section Q (Edu¬ 
cation), Academy of World Economics, 
American Chemical Society (Chicago Sec¬ 
tion), American Nature Study Society, 
Cooperative Committee on Science 
Teaching of AAAS, National Association 
of Biology Teachers, National Science 
Teachers Association, Pi Gamma Mu, 
Research Council on Problems of Alcohol, 
Sigma Delta Ej>silon, Society of the Sigma 
Xi, 

Stevens Hotel: Section F (Zoology), 
Section G (Botany), American Fern 
Society, American Phytopathological So¬ 
ciety, American Society of Plant Physiol¬ 
ogists, American Society of Plant Taxon¬ 
omists, American Society of Zooic^ts, 
Botanical Society of Americai Inc., Oe- 
netice Society of America» Herpetolo^ts 


League, Limnological Society of America, 
Mycological Society of America, Sullivant 
Moss Society. 

Receipt of back Issues of Science for 
the entire year 1947 from members of 
the AAAS who do not maintain per¬ 
manent files would be greatly appre¬ 
ciated (see Sciencef May 16). Those 
especially needed at the the moment, 
however, are Nos. 2717 through 2726, 
2728, 2730,2731, 2733, 2734, and 2740 
through 2742. The issues should be 
sent by second-class mail to: American 
Association for the Advancement of 
Science, 1515 Massachu.sctts Avenue, 
N. W., Washington 5, D. C. Postage 
will be refunded. 

About People 

Marian Ball eld, of the Polish Uni¬ 
versity College, London, has been sqj- 
;>ointed assistant professor of mechanical 
engineering at the Polytechnic Institute 
of Brooklyn. Dr, Balicki last spring was 
awarded the Andrew Carnegie Silver 
Medal for research on work hardening 
and rccrystalHzation of Armco iron. 

Angel Cabrera, professor of zoology, 
University of Buenos Aires, and Rudolph 
M, Anderson, curator of Mammals, 
emeritus, National Museum of Canada, 
were elected to honorary membership in 
the American Society of Mammalogists 
at the 27th annual meeting of that 
organization. 

Harvey S. Moyer, professor of 
chemistry, Ohio State University, has 
been appointed an assistant dean of the 
Graduate School. Dr. Moyer will devote 
half time to his new duties. 

Lt. Col. George W. Hunter, HI, 

formerly chief, Department of Para¬ 
sitology, Army Medical Department’s 
Research and Graduate School, Wash¬ 
ington, D. C., is now serving a tour of 
duty overseas, having been assigned as 
chief of the Section of Medical Zoology, 
406ih Medical General Laboratory, lo¬ 
cated in Tokyo, Honshu, Japan. 

Eugene L. Lopez, a member of the 
University of Illinois staff since 1937, 
has been appointed director of clinics 
at the University of HUnois Hospitals. 

Herman V. Tartar has been ap¬ 
pointed executive officer of the De¬ 
partment of Chemistry and Chemical 
Engineering, University of Washington, 
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Seikttle. A in«inb^ of tbii staf for 29 
yettan^ for the past 5 yeara he has served 
as director of the laboratories, 

WtUUm A. Peorlzwelg, professor of 
biochesoistryi Duke University School of 
Medicine^ has received three months 
leave to visit Palestine, where he will act 
as ^cial adviser to the Hebrew Uni¬ 
versity and the Hadassah Medical 
prganizstUon in the proposed establish¬ 
ment of a medical school in the University 
df Jerusalem. 

David F. Miller, professor of aoology, 
Ohio State University, has been named 
chairman, Department of Zoology and 
Entomology, which embraces aoology, 
entomology, genetics, and conservation. 
Dr. Miller succeeds Laurence H. 
Snyder, recently named dean of the 
Graduate School, University of Okla¬ 
homa. 

A. Starker Leopold, Frank A. 
Pltetka, and Ralph I, Smith have been 
promoted to assistant professorships in 
aoology at the University of California, 
Berkeley. 

Irvine McQuarrle, head, Department 
of Pediatrics, Medical School, University 
of Minnesota, has been commissioned by 
the Rockefeller Foundation to make a 
three-month survey of the status of med¬ 
ical education and the standards of med¬ 
ical practice in jjostwar Japan. He left for 
the Orient by plane September 16. 

George B. Barbour, dean, College of 
Liberal Arts, and professor of geolog>% 
University of Cincinnati, has recently 
shown that caves at Makapan, near Jo¬ 
hannesburg, South Africa, are similar in 
formation and deposits to those once in¬ 
habited by China’s prehistoric Pekin 
Man. As a result of Dr. Barbour’s inves¬ 
tigations, the University of California is 
preparing to send an expedition which 
will open its research at Stcrkfontcin 
where the Transvaal Sterkfontein Man 
was discovered by Robert Broom. The 
expedition hopes to recover in the Maka¬ 
pan Caves the remains of men living there 
more than 250,000 years ago. Stone imple¬ 
ments, animal bones, and a stone hearth 
have already been uncovered there. 

Uoyd M. Bertholf, since 1924 
professor of biology and since 1939 dean 
of the faculty at Western Maryland 
CoUegCi Westodnster, Maryland, has 
fwcepted.the deanidiip of the College of 
the Padfk:, Stockton, California, effective 
February 1,1948« 
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Col. Marshall has been 

appointed deputy chi(^ flli4 lAij, Cbiude 
W. White executive of the 

Research and Engineering Division, Army 
Chemical Center, Mai^and, according 
to an announcement by Cot. Charies £. 
Loucks, chief of the Divirion* This 
Division directs and coordinates the 
research and development program of the 
Chemical Corps. In addition to work on 
chemical agents, the research program 
includes the devdopment of smoke, 
incendiary, weapons and mu^tions, pro¬ 
tective devices, and all counterme^urcs 
in these fields. 

David L. Taylor^ Department of 
Botany, University of Chicago, has been 
appointed assistant professor of botany 
at the University of lllLnois. 

Erich Llndemamiy psychiatrist, Har¬ 
vard Medical School, has been appointed 
to the Harvard University Faculty of 
Arts and Sciences to assist in broadening 
the scope of the new Department of Social 
Relations, established last year to break 
down the limitations of individual depart¬ 
ments in working on common problems 
of social relations. Dr, Lindcmann will 
continue as a member of the staff of 
Massachusetts General Hospital. 

Perclval Bailey, neurologist, Univer¬ 
sity of Illinois, has been promoted to 
distinguished professor of neurology and 
neurological surgery, becoming the second 
faculty member of the Chicago Profes¬ 
sional Colleges to hold the distinguished 
professor rank. 

During the aununer aesaion at 
Northwestern University, completed 
August 23, William N* Fenton, senior 
ethnologist. Bureau of American Ethnd- 
ogy, Smithsonian Institution, lectured on 
primitive political Organization, and C. 
F. Voegelin, professor oi anthropology 
and chairman of the Department at In¬ 
diana University, taught linguistics. Both 
visiting professors taught general anthro¬ 
pology. Dr. Fenton resumed his regular 
worit at the Bureau of American Ethnol¬ 
ogy on September IS, after a brief field 
trip among the Seneca Indians of western 
New York j he is currently senior editx>r of 
the J^urtud of the Washinpon Aeeimy 
of Sciences. Dr. Voegetm, who has re¬ 
turned to Bloomington^ edits the Inlsr- 
naiiend Journal of Ammcan LingMke. 

Harry L. Fevedd, head, Fharmacetiti- 
cal Food Proteins and Fo^ lipids Sec¬ 


tion, Blocht^mkal IHviiion, 

Regional Laboratocyr D. department 
of Agriculture, Albimy, Callfoniia, hat 
been appointed chief, Product Develop¬ 
ment Division, Quhrtenpaater Food and 
Container Institute for the Armed Forces, 
Chicago. 

Samuel R. Tipton, associate professor 
of physiology, Medical College of Ala¬ 
bama, has been appointed professor of 
zoology, University of Tennessee. 

Edward B. Tuohy, formerly associate 
professor of anesthesiology, Mayo Clinic, 
has been appointed professor of anesthe¬ 
siology, Georgetown Medical Center, 
Washington, D. C. 

Ray T. Wendland, assistant professor 
of chemistry, Lehigh University, has been 
appointed professor of chemistry, Organic 
Section, North Dakota State College. 

Grants and Awards 

Arpad L. Nadal, consulting engineer of 
the Westinghouse Research Laboratories, 
has been awarded the .Worcester Reed 
Warner Medal by the American Society 
of Mechanical Engineers. The medal, 
which is given for noteworthy contribu¬ 
tions to the permanent literature of 
engineering, will be presented at the 
Society’s annual meeting in Atlantic 
City in December. 

Van R. Patter, McArdk Memorial 
Laboratory for Cancer Research, Uni¬ 
versity of Wisconsin, received the 
$1,000 Paul-Lewis Laboratories Award 
in Enzyme Chemistry at the recent 
meeting of the American Chemical Society 
for his contributions in the field of 
respiratory enzymes. 

Nominations are atdlclted for the 
1948 Award of $1,000 established by 
Mead Johnson and Company to promote 
researches dealing with the B-complex 
vitamins. The recipient of this award 
will be chom by a Committee of Judges 
of the American Institute of Nutrition^ 
and the formal presentation will be made 
at the annual meeting of the Institute 
in the spring of 1948. 

The award will be given to the labora* 
tory (noncUnical) or clinical research 
woricer in the United Stated or C!kna^ 
who, in the offinkui of the judges, ha* 
pubUshed during the previous md^rda^ 
year the most meritorious 
report deatteg vdth lilie 



4smpkx vitaiohkt. Wtule tbe nvmrtji will 
1>e made primarily lor puUkfttion of 
papers, if drcumstiancei aiul 
justice m dkMe, it may bf recommended 
^at the award be made to a worker for 
valuable contributionfi over an extended 
period, but not necessarily representative 
of a ^ven year. Membership in the 
American Institute of Nutrition is not a 
requisite of eligibility. Nominations for 
this award for work published in 1947 
must be in the hands of the Nominating 
Committee by January 10, 1948, and 
should be accompanied by such data 
relative to the nominee and his research 
as will facilitate the task of the Committee 
of Judges. E. N. Todhunter, University 
of Alabama, University, Alabama, is 
chairman of the Nominating Committee. 

At the opening sessions ol the 
World Conference of the Interna¬ 
tional Federation of University Wo¬ 
men, August 12, in Toronto, the follow¬ 
ing recipients of awards were named: The 
international fcUowship in senior science 
($300) went to E, J. Batham, Otago 
University, New Zealand, to continue 
research in zoology at the University of 
Cambridge; the Helen Marr Kirby Fel¬ 
lowship, to G. F. E. M, Dierick, Uni¬ 
versity of Amsterdam, who will continue 
studies in the chemical control of citrus 
pests in California; the International Fel¬ 
lowship, to Mrs. H. Zwirn-Hirsch, He¬ 
brew University, Jerusalem, who will con¬ 
tinue research in fungi in California; and 
an award to L. C. Roubert, chemist, Al¬ 
giers University, who will work on blood 
proteins at Harvard Medical School. 

The American Cancer Society has 
made a grant of $10,000 for the support of 
special research on the growth of cancer 
cells to the Tissue Culture laboratory, 
University of Texas Medical Branch, 
Galveston, which is under the direction 
of Charles M. Pomerat. 

Claude El Zobell# professor of micro¬ 
biology, Scripps Institution of Oceanog¬ 
raphy, has b^n awarded a special fellow¬ 
ship by the RockefeUer Foundation which 
provi^ for a year of travel and study in 
European research laboratories. 
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under the direction of Eeuei Aw Samar* 
associate professor of c^iniCBl engineer¬ 
ing, will be a survey of the chemical and 
physical properties of substances contain¬ 
ing silicon as their bask constituent in 
correlation with their molecular structure. 

Studies of human heredity being 
conducted at the University of Michigan 
under the sponsorship of Lee R. Dice 
and for the past 7 years supported by 
annual grants from the Board of 
Governors of the Horace H. Rackham 
School of Graduate Studies, will hence¬ 
forth derive about half of the necessary 
support from the Laboratory of Verte¬ 
brate Biology. Ihe remainder of the 
support for the work continues for the 
current year to be provided by a grant 
from the School of Graduate Studies. 
Among those engaged in the project are 
C. W. Cotterman (fuU time); Harold 
F. Falls, Department of Opthalmology, 
who is cooperating actively; Sidney 
L. Halperin, Neuropsychiatric Institute, 
who is initiating studies of the heredity 
of mental deficiency; and Avery R. Test, 
Mary Jane Lagler, and Byron O. 
Hughes. James V. Neel is temporarily 
on leave for Army service. 

The Polytechnic Institute of 
Brooklyn will offer the degree of Doctor 
of Philosophy in Applied Mechanics, 
beginning with the current semester. 
Thesis subjects for the new degree will be 
in the fields of theory of elasticity, theory 
of plasticity, theory of structures, aero¬ 
dynamics, hydrodynamics, gas dynamics, 
or the theory of vibrations. Last year the 
Institute introduced a new curriculum 
leading to the degree of Master of Science 
in Applied Mechanics to make available 
to graduate engineers a broad knowledge 
of the principles of mechanics which be¬ 
came so important in the new concepts of 
design developed during theVar. These 
studies were incorporated in the expanded 
Department of Aeronautical Engineering 
under the title of the Department of Aero¬ 
nautical Engineering and Applied Me¬ 
chanics, beaded by R. P. Harrington. 

CHenn T. Seaborg, director of chem¬ 
istry, Radiation Laboratories^ University 
of Cahfofmia, Berkeley^ and Sir Ian 
Mordn Hdlbroa, director^ Chemical 
Laboratories, University of London, Eng- 
lftnd» will d^ver special lectnms at the 
University of Notre thmie during the 
ounent academic year. During the wesk 
of Navemb^ 17 Dr. Seabdig will Mveir 


the 1947 Nieuwland Memorial Lectures 
in Chemistry, a series established by 
Notre Dame to honor the memory of the 
late Rev. Julius A. Nieuwland, C.S.C., 
who conducted research at the University 
leading to the discovery of the basic for¬ 
mula for synthetic rubber. Sir Ian will be 
the first Reilly Lecturer in Chemistry and 
w'ill visit Notre Dame during April and 
May, 1948. This lecture scries was estab¬ 
lished by Peter C. Reilly, a member of the 
Board of Lay Trustees and the Advisory 
Council for Science and Engineering, 
Notre Dame. 

The University of California, Santa 
Barbara College, has recently created 
the Departments of Biological Sciences 
and Physical Sciences to replace the 
former Department of Natural Sciences. 
The new departments w*ere established to 
facilitate the operation of the expanded 
science program and give recognition to 
growing emphasis in the liberal arts field. 
Elmer R. Noble, associate professor of 
zoology, has been appointed chairman of 
the Department of Biological Sciences, 
and Hazel W. Severy, formerly head, 
Department of Natural Sciences, has been 
appointed chairman of the Department of 
Physical Sciences. 

The University of British Columbia 
has recently made the following new 
appointments in the Department of 
Physics; Kenneth R. More, Ohio State 
University, professor; John B. Warren, 
Department of Natural Philosophy, 
Glasgow University, associate prpfessor; 
George L. Picked, Operational Re¬ 
search Section, Royal Air Force, associate 
professor; A. Van der Zlel and A. J. 
Dekker, Phillij^s Laboratory, Eindhoven, 
Holland, associate professors; and G. 
G. Elchholz, Leeds University, assistant 
professor. 

lUlnois Institute of Technology has 
undertaken a $34,(KX) two-year research 
project in conjunction with the U. S. 
Navy’s continuous fig^t against corrosion. 
The new program will be supervised by 
Hugh J, McDonald, director of the 
Infltitutc*a Corrosion Research Labora¬ 
tory. The problem will be to develop a 
moraxapid and exact method of rating the 
chemicala which retard corrosion and to 
devise a numerical scale for expressing 
their worth. 

(Mclihoma Bi^ttst University has 
moved its Biology, Geology, and PhyriCs 
Departments into tiie new two-story W. 



T. Short Memorial Science Hall, which 
was named in honor of the University’s 
pioneer professor of mathematics and 
physical sciences, and completed in Au¬ 
gust The removal of these three depart¬ 
ments from Shawnee Hall has permitted 
an expansion of the Departments of Pho¬ 
tography and Chemistry. 

Cornell University will dedicate Sav¬ 
age Hall* new home of its School of Nutri¬ 
tion, on October 10 at a convocation on 
“Nutrition—A Key to Human Welfare.” 
Speakers will include Thomas K. Dewey, 
governor, New York State; Clifford R. 
Hope, congressman from Kansas, and 
chairman, Congressional Agriculture 
Committee; W. H. Sebrell, National In¬ 
stitute of Health, Bcthesda, Maryland; 
Frank M. Smith, chairman, New York 
State Conference Board of Farm Organ¬ 
izations; Leonard A. Maynard, director, 
School of Nutritioij, Cornell; and Neal D. 
Becker, chairman, Cornell University 
Board of Trustees. Savage Hall, built and 
equipped with the aid of funds provided 
by New York State ajid by farmers of the 
Northeast, will provide the School of 
Nutrition with greatly enlarged facilities 
for teaching and research. The building is 
named for Elmer Seth Savage, professor 
of animal husbandry, Cornell University, 
an early leader in nutrition studies and a 
member of the facult>’ for ,35 years until 
his death in 194vL 

Case Institute of Technology has 
recently established a Research Lal)ora- 
tory for Mechanical Metallurgy, which 
occupies the newly constructed third floor 
of the Rockefeller Metallurgical Engineer¬ 
ing Building on the Case campus. George 
Sacha, professor of physical metallurgy-, 
has been appcflntcd director of the new 
laboratory which will supplement the 
graduate instructional and research facil¬ 
ities of the Department of Metallurgical 
Engineering. The modern equipment of 
the laboratory makes it one of the most 
complete of its type in the engineering 
colleges of the country. 

The State College of Washington, 
Pullman, has announced the following 
new appointments in the Department of 
Horticulture during the last six months; 
Archie Van Doren, formerly of Ohio 
State University, as associate professor 
and associate horticulturist, to investigate 
fruit handling and storage problems; 
Bdward Rosa, formerly of the University 
of California, as associate professor and 
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associate horticulturist, to investigate 
fruit and vegetable processing; £. W, 
Kalin, formerly of the University of New 
Hampshire, as assistant professor of 
floriculture and assistant horticulturist; 
J, W. Caddlck, formerly of Cornell 
University, assistant professor of land¬ 
scape gardening and assistant horti¬ 
culturist; nnd T. £. Randall, formerly 
superintendent of the seed production 
laboratory, Mount Vernon, Washington, 
transferred to the State College as 
associate professor and ass(|ciate horti¬ 
culturist, to be concerned with horti¬ 
cultural breeding problems and cyto¬ 
genetics. 

Meetings 

At the 02nd convention of the Elec« 
trochemlcal Society, Inc., to be held 
October 15-18 {SciettCCf August 15), J. B. 
I'isk, director of research, U. S. Atomic 
Energy Commission, and E* D. Onliam, 
editor, The Christian Science Monitor, 
will be the luncheon speakers. A dinner 
will be given in honor of Colin G. Fink, 
who has retired as secretary of the Society 
after 26 years of service. 

Brookhaven National Laboratory 

will hold a Conference in Biology and 
Medicine on October 16-18. Subjects for 
discussion hove arisen out of the many 
questions raised by scientists interested 
in the use of radioisotopes in medical and 
biological research. Topics include: “Legal 
Aspects in the Use of Radioactive Ma¬ 
terials,*’ “Protective Measures for Person¬ 
nel,” “Protective Measures for Public 
Health,” “Evaluation of Procedures Used 
in the Examination of Individuals Ex¬ 
posed to Radioactive Materials,” “Pro¬ 
curement of Isotopes," “Shipping of 
Isotopes,” “Handling of Radioactive 
Materials," and “Disposal of Radioactive 
Waste Materials.” Thete will also be a 
demonstration of radiation detection 
instruments. 

Those interested in attending the Con¬ 
ference should communicate with Miss 
Fallen Matteson, Secretary, Conference 
Committee, Brookhaven National Labo¬ 
ratory, Upton, New York. 

The Surgeon General, U. S. Public 
Health Service, has appointed an Advi¬ 
sory Board whose function is to designate 
the pro{)cr names for the several anti-Rh 
blood-typing serums licensed under the 
Biologies Law. The desire is to have 
recommended a system of nomenclature 


which will be adequate to cover 
phase of human genetics and which can be 
readily adapted to clinical use, medical 
teaching, and laboratory diagnosis. Mem¬ 
bers of the Board arc: William B. Castle, 
Jr., professor of medicine, Harvard Medi- ' 
cal School; Maxwell M. Wintrobc, pro¬ 
fessor of medicine and department head, 
School of Medicine, University of Utah; 
and Laurence H. Snyder, professor of 
medical genetics and dean of the Graduate 
School, University of Oklahoma. 

At a Conference on Nomenclature of 
the Rh Factors, to l>e convened at 9:30 
A.M., October 20, at the Hotel Statler, 
Washington, D. C,, and continued 
through the 21st, the Board will be 
pleased to hear evidence from persons 
qualified in this field. Those having evi¬ 
dence to ])resent should communicate in 
advance with: M. V. Veldee, Chief, Bio¬ 
logies Control Laboratory, National 
Institute of Health, Bethesda 14, Mary¬ 
land Others desiring to attend will be 
welcome, but atlvance notice of interest 
will be appreciated so that meeting ac¬ 
commodations may be assured. Copies of 
speakers’ remarks, if extensive, are desired 
by the Board, 

The American Society for X*Ray 
and Electron Diffraction and the 
Crystallographic Society of America 

on July 15 issued an invitation b; the 
CtyStallogra]>hic Union to hold its first 
International Congress in the United 
States late in the summer of 1948. Al¬ 
though no official answer has yet been re¬ 
ceived from the Union Committee, the 
res|H)nse from individuals has been favor¬ 
able, and plans are l>eing made for the 
group to Ije accommodated on a small 
university campus, probably during the 
week of August .30-Scptember 5. 

Recent Deaths 

Alice J. Rockwell. 49, clinical pay- 

chologist, University of Maryland Med¬ 
ical School and Hosf)ital, and Maryland 
Mental Hygiene Society, died September 3. 

Robert Nason Nye, 5.S, associate 
pathdbgist, Boston City Hospital, and 
assistant professor, Harvard Medical 
School, died Sepieml>er 10 after a brief 
illness. 

William Oilleaple, 76, professor emer¬ 
itus of mathematics, Princeton Univer¬ 
sity, and a member of the Princeton fac¬ 
ulty for 42 years before his retirement in 
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}939, died Septeinl>er 13 at his home in 
Princeton after a long illness, 

Sellg Hecht» 55, professor of bio> 
physics, Columbia University, and a well- 
known authority in the field of vision, 
died September 18 of a coronary throm¬ 
bosis at his home in New York City. 


COMMENTS 

by Readers 


The British Association for the 
Advancement of Science, under the 
auspices of its Division for Social and 
International Relations of Science, on 
May 10 held a conference on “The Place 
of Universities in the Community.” 
The following reig)lution, prnjKiRcd by 
Sir Henry Dale, president of the Asst>cia- 
tion, and jmssed unanimousK', has since 
been approved by the Council; "This 
Conference recommends to the Council 
of the British .'Vssociation that they should 
make representations to the competent 
autliorilies of all Universities of the 
British ('ommonwcalth, urging that no 
contract should normally ht; accepted 
by the Scientific Departments of these 
Universities, if its terms include any 
restriction on freedom of publication.” 

Ludwig Sllverberg renmins unlocated 
in Europe. A recent search failed to dis¬ 
close his whereabouts. Dr. Silverherg left 
Germany in 1930, and until recently his 
address has been “The Hague, Nether¬ 
lands.” Since further information is 
desired concerning some of his inventions, 
any aasistajice which can be given in 
locating Dr. Silverherg w^ould be greatly 
appreciated. Communications should be 
addressed to: Reed Research, Inc., 1048 
Potomac Street, N.VV., Washington 7, 
D. C. 

Make Plans for— 

American Public Health Associa¬ 
tion, October 6-10, Atlantic Citq, New 
Jersey. 

American Association of Cereal 
Chemists, New York Section, October 
7, 2 Park Avenue, New York City. 

American Academy of Ophthalmol¬ 
ogy and Otolaryngology, October 12-17, 
Chicago, 


American Association for the 
Advancement of Science, 114th 
Meeting. Decenril>er 26-31, Chi¬ 
cago, Illinois. 
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This communication Is written in the 
hope of opening a constructive discus¬ 
sion of che editing of scientific papers. 

That the subject deserves airing is certain 
from the continued grumbling we all hear 
and often swell. As editor of several jour¬ 
nals and contributor to many more, I have 
lx)th sinned and been sinned against. At 
the moment, several adventures in publi¬ 
cation have put me more on the sinned 
against side, which prompts this note. It 
will be restricted to the problem of form; 
content is an independent subject. 

Every journai is entitied to insist on 
certain, style uniformities. If a certain 
sjjclling of a word (fiber rather than fibre) 
is preferred, if particular abbreviations 
are used or rejected (hr. for hour, but not 
% for percent), if a particular form of 
literature citation is demanded, the au¬ 
thor who objects should submit his paper 
elsewhere. GockI sense should prevent an 
unyielding application even of such rules 
—“Hrs. later conduction failed,” or even, 
“Alter hrs. ..would hardly do; but the 
editor is arbiter of usage. Further, no au¬ 
thor will complain aljout correction of 
errors in spelling, punctuation, grammar, 
citation, fact (providing Uiey art errors); 
anil few, about sttiitiesHofts of improved 
sentence structure, or orgaiiization, or 
even the nuances of style. But here the 
pendulum swings over, and the author, 
not the editor, has l>ecome final arbiter. 
The editor may only suggest. 

An editor may properly reject a paper 
solely on the basis of obscure or verbose 
presentation, or may offer to accept it sub¬ 
ject to improvement, or nuy generously 
detail the revisions demanded for accept¬ 
ability and others recommended for im¬ 
provement of the presentation. The deci¬ 
sion is then the author’s: to submit his 
paper elsewhere, to sweat over it further 
(perhaps with the aid of a more literate 
colleague), or to welcome the editor's 
proffered help and accept those revisions 
which seem good to him. There is one 
absolute essential in editor-author rela¬ 
tions that 1 am saving for the “punch 
line”; with that operative, the balance 
indicated can work admirably. 


I know editors who have performed 
minor and major surgery on hundreds of 
manuscripts; who have, in special cases, 
as when highly important results were 
poorly presented, literally rewritten an 
article completely. (One condensed, by 
rewriting, a 75-page manuscript, by a man 
senior in age and achievement, into one of 
23 pages.) And no anguished criea re¬ 
sulted. On the contrary, it was generally 
true that the more drastic the operation, 
the more grateful the subject. The reason? 
Adherence to the critical condition. 

I know authors who have been awed to 
find an incorrect page number in an ob¬ 
scure reference questioned by the editorial 
office; who have ijccn delighted to have 
headings <)! comjiarable tables recast into 
comparable form, and pleased to note 
correction of misspellings or of infelicitous 
constructions; who have been sadly toler¬ 
ant, mostly, when commas have been de¬ 
leted or adjectives substituted (for some 
sprinkle their commas and choose their 
words with considerable care, and the 
results are as intended); and who have 
been, sometimes, extremely annoyed 
when sentences have been recast, material 
omitted, style altered, meaning changed. 
Why annoyed? Because the critical condi¬ 
tion was not always adhered to. 

The editor should have final say as to 
what appears in his journal The author 
should have final say as to what appears 
under his name. Between reasonable men 
agreement is readily attained, when ade¬ 
quate opportunity exists for exchange of 
reasons and preferences. In a case I know 
of, an invited article in a symposium on a 
highly controversial issue, the editor made 
many and serious changes from the orig¬ 
inal manuscript. The author restored the 
original form in galley proof and wrote a 
full explanation of his wish to retain his 
presentation. This letter was not acknowl¬ 
edged and some of the objectionable edi¬ 
torial changes remained in the published 
article. 

By all means, have the editor “ vet” each 
manuscript. Let him alter it to the best of 
his ability and his available time. Let him 
indicate which changes are demanded If 
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wtidc b to 1>c acceptedi wliich are 
Highly desirable, which are minor 
auggeetions. (;U1 this is also applicable to 
coatent of an article, although this is less 
often altered.) And then, if any question 
of the acceptability of the changes to the 
author 1>e possible, insist that the edited 
fHannscriptj not proof, be returned early to 
the author for his consideration. (R. W. 
CtSBABB, Department of Physiology, Vni- 
i>$rsity of Chicago.) 

By the regulated action of sulfuric acid 
paper is converted into vegetable parch¬ 
ment. Under similar conditions (oc¬ 
casionally in the presence of formalde¬ 
hyde), cotton is transformed into a 
variety of Heberlein fabrics. Such treat¬ 
ment of other cellulose fibers, e.g. esparto, 
flax, jute, sisal, pl>^ood (prior to folding), 
etc., would lead to a wide range of new 
materials possessing useful and attractive 
properties. Increased tensile strength, 
waterproofing, and general durability 
ahould add to the value of thread and ply¬ 
wood and result in a further development 
-of textile and constructional material. 
In the case of wood, owing to its ligoi- 
fied condition, some preliminary treatment 
may l.)e necessoiy, although not so drastic 
as that employed in the purification of 
wood pulp. The single fine layers of ply¬ 
wood should respond readily to such pro¬ 
cessing without impairing its origmal me¬ 
chanical structure. (MauxiceCopisarow, 
1 Gildridge Road, ManchesUf, England.) 

Recent reports on the results of glu¬ 
cose tolerance tests in vitamin-deficient 
animals (0. H. Gaebler and W. E. Cis- 
zewski. Endocrinol, 1945, 36, 227; A. 
Chesler, E. Homburger, and H. E. Him- 
w'ich. J. biol Chem., 1944, 153, 219; S. 
Banerjec and N. C. Ghosh. J. biol 
Chem.y 1947, 168, 207) do not refer to a 
weries of papers published by McCay 
(D. McCay, et al. Indian J. med. Res., 
1916,4,1-27; 1918-19, 6, 483-549; 1919- 
20, 7, 22-80, 81-147). I came across 
McCayb papers fortuitously, and it seems 
probable that the later authors were not 
aware of the vast amount of work that 
had beep done on human subjects at an 
earlier date. Nor have I been able to 
find any reference to these studies in 
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books, reviews, or ^xtb«^S Uigt might 
be expected to mentloii tlm work Si^ 
the Studies were carried out with large 
numl>crs of patients and occupy several 
hundred pages of joumal space, w^th 
many full)' charted case rqiorts, it is 
obviously desirable that they be called 
to the attention of modem nutritionists 
and ph\ siologists. 

McCay reported many cases in which 
patients who were losing 50 to 150 grams 
of glucose daily in their urine were made 
aglycosuric within 2 or 3 days. The pa¬ 
tients were first restricted lb a diet of 
milk, vegetables, and butter for a few 
days: ‘*One to two pints of milk, 12-16 
oz. of green vegetables, and 2 oz. of 
butter for 3 days will clear the urine of 
sugar and the blood of hyperglycemia in 
99 per cent of all cases^' (Indian /. 
med. Res., 1919-20, 7, 81-147), The diet 
w'as then slowly built up until the caloric 
content was adequate, and eventually 
the patients were allowed to increase the 
rice in the diet. However, it was also 
stated that the treatment of diabetes 
in India the value of green vegetables 
cannot be too highly appraised.’* 

One might surmise that the patients 
McCay studied w'cre deficient in one or 
more vitamins. Certainly his findings 
should be confirmed or denied in terms of 
modem nutritional knowledge. If any 
assessment has, in fact, been made, no 
doubt others would like to hear of it. 
(Van R. Rotter, University of Wiscon^ 
sin Medical School) 

Jl#rs4«r> 

Egg number Ig a matter of interest 
in fishery biology, especially through its 
relation to mortality rates. The maximum 
usual number of ripe eggs in an individual 
of Ostrea virginicat esUmated at 
50,000,000-60,000,000 by W. K. Brooks 
(Rep. Comm. Fish. Md,, 1880, p. 14) and 
T. C. Nelson (Buli. N. /. agric. exp. Sta,, 
1921, 351, 8), has more recently been 
placed at 500,000,000 by P. S. GolUoff 
(Science, 1930, 72, 97-98). Computation 
of the volume represented by various 
numbers of eggs suggests that the order 
of magnitude of the later estimate may be 
too high. 

Galtsofl’s value was based on an 
estimate of 115,000,000 eggs discharged 
at a single spawning. Hhe gonad of this 
medium-sized individual was stiU 7 mm. 
thick alter this discharge and was cen^ 
sidered to contain suflident ripe ova for 


the spawtiing season’s estimated four or 
five further periods of ovipositiofi* How¬ 
ever, 115,000,000 eggs O.0S mm, in 
diameter (W. R. Coe. Bid. BuU., 1932 
63, 428) would amount to a solid moss of 
about 8 cc. and would presumably re¬ 
quire an ovary of about double this 
volume. From the data of C. Grave 
(Rep. Shetifish Comm. Md., 1912, 4, 42) 
on cubic am tent of oysters, it would 
appear that Galtsoff’s individual proba¬ 
bly had a total body-volume of only about 
15 cc. Therefore, it seems likely that the 
number of eggs discharged was miscal¬ 
culated, perhaps by misplacing a decimal 
point. 

A layer of gonad 7 mm. thick would be 
unusually great, since V. L. l.oosanofl and 
J. B. Fjigle {B^dl. U. S. Bur. Fish., 1937, 
33, 230) report a maximal average 
thickness of 9 mm, for any 6-oy8ter 
sample on any date and an average of 
only 4 mm. for 19 samples on the best 
date. The volume of a gonad 7 mm. thick 
in an oyster 3.7 inches long seems unlikely 
to have been as much as 10 cc., and the 
volume of packed eggs which it could 
have accommodated would probably not 
be as much as 5 cc. Thibrefore, if (as he 
evidently believed) Gaitsoff’s oyster bad 
discharged only about one-fifth of its 
ripe eggs, the absolute quantity dis¬ 
charged might well have been only 0.8 cc., 
or 11,500,000, instead of 115,000,000. 

The solid volume of a half billion eggs 
would be about 2 cubic inches. About 110 
such tnafises would fill a gallon. Allowing 
for looser packing in the ovary and for 
the noDovarian content of the animal, 
it seems probable that an oyster of size 
to contain 500,000,000 eggs would be one 
of some 40/gallon at smallest. The 
largest recognized commercial category 
of oyster (’^extra large”) is defined at 
160/gall(m. Galtsoff’s oyster was evi¬ 
dently a “select” of about 270 count. 

It is, of course, possible that, by 
continued gometogenesU after the incep¬ 
tion of spawning, an oyster might during 
a single season produce eggs in excess of 
its own volume. However, available 
reports do not make dear to what extent 
this might occur in Ostrea virginka, and 
this possibility was evidently not the 
basis of Galtsofl’s estimate. (Martin B. 
Burkenroad, Survey of Marine Fisheriei 
of North Carolima.) 
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TECHNICAL PAPERS 


Citrinin as an Antibiotic 

Yu Wano and F, K. Hong 

Research Laborataries, 
Pincontb Chemical WorkSt Ltd.^ Shanghai 

F, T. Hwano and C. S. Fan 
The Naitonal Institute of Biological 
and Chemical Produciionj Shanghai 

This is a prcliminao' report on bacteriologic, toxicologic, 
*Dd therapeutic studies on citrinin begun by two of us in the 
Fincomb Chemical Kcscarch laboratories in the early spring 
of 1945 and participated in by the group in The National 
Institute of Biological and Cliemical Production beginning in 
1947. llic citrinin used In these ejtperimcnts was isolated from 
the culture medium of Ptnicillium cUrinum Thom, identified by 
•G. Smith in England through the courtesy of J. Needham and 
tound to be identical to that of Helherington and Raistrick {Z). 

The study on bacteriostatic properties ot citrinin was begun 
before V-E Day in complete ignorance of the work of Raistrick 
^nd Smith (4), Robinson (5), Oxford (J), and Ambrose and 
DeEds ( 7)4 The details of all these reports on antibiotic 
'properties, with the exception of that appearing in the Journal 
>cf Pharmacologyf arc still not accessible to the authors. Table 1 


TABLE I 


Species of bacteria 

Gram 

auin 

Minimum 
conceotra- 
tiun of 
citrinin 
(mg./cc.) 

Results 

Sir, viridams . 

+ 

0.05 

Complete inhibition 

myeeides —. 

+ 

0.05-0.1 

4 ( «( 

S. graveotguj . 

+ 

0,1 

(I it 

Staph, oureus . 

+ 

0.4 

H (4 

PmmmocucMs . 

i 

0.5 

II If 

V. chtderoe ... 

— 

1 


-B. iyphonu . 

- 

1 

II II 

■B. dyttmieriee . 

1 "** 

2-4 


B.M . 


i 

II 14 

B. petaiyphosm . 

- 

% 

it 

Pi. pyocyenee . 

— 

>15 

ParUal 


rsumpiarues the results from our inhibition experiments with 
citrinin on bacterial growth. 

For inhibition tests, 1 drop ot a 24-hour bacterial culture 
was added to 1 cc. of ordinary broth medium containing dif¬ 
ferent amounts of citrinin. After incubation for 16 hours, 
ireadings were taken. The figures in the third column represent 
the miniinum concentrations of citrinin required for the com¬ 
plete inhibition of growth of different species of bacteria 
within 15 hours of incubatiou. It is evident that gram-positive 
bacteria are more susceptible to citrinin than gram^egative 
^es. Skeplococcus and BaciUus mycoides ore the most sus- 

Itis interesting to note that bacteria could be “sensitked’’ 
^ ^trinxn so that thdr resistance was significanUy reduced by 
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continuous subcxillivations in media containing subrainimal 
concentrations of citrinin. Fqr instance, untreated Slaphylo^ 
coccus aureus required 0.4 mg./cc. of citrinin for complete 
inhibition, but after 10 treatments with citrinin (2 X 0.1 mg., 
8 X 0.05 mg./cc.) it required only O.OS mg., the time interval 
between two subsequent treatments Ijeing always 24 hours, 
Hic bacteria so treated resumed their normal multiplications 
immediately after being transferred into an ordinary broth 
medium. After 9 transfers in the broth, the descendants were 
still sensitive to citrinin, since 0.1 mg. of citrinin was already 
sufficient for their complete inhibition. Another instance is 
Pseudomonas pyocyanea, Tliis could be inhibited by 4 mg. of 
citrinin after 9 subsequent subcultivations in a 0.4 per cent 
citrinin-broth medium, w^hich was normally ineffective. 
The other bacteria (Str. viridafiSy B. typhosusf B, dysenteriacj 
B. celi, B, paraiyphosusy and R, mycoides) behaved similarly. 

Another remarkable finding was that the citrinin-treated 
staphylococci were also more suscq)tiblc to sulfadiazine. For 
example, those which were untreated required more than 5 mg. 
of 8ulfadiazine/cc. of medium for inhibition, while the ‘^sen¬ 
sitized** ones needed 1 mg./cc. only. 

Human scrum (10 per cent) had no significant effect on the 
action of citrinin on Staphytococcusy B. typhosus y and B. 
mycoides. Cysteine (0.25 per cent) had no counteraction on 
citrinin. Sodium thiosulfate (0.5 per cent) and p-aminobenzoic 
add (0.1 per cent) had no antagonistic action. 

For toxicity tests we used albino rats and rabbits as experi¬ 
mental animals. For the rat the intraperitoneal lethal dose of 
citrinin was 1.7 mg./l(X) grama body weight, and for the 
rabbit, 5. mg. Autopsy showed hemorrhages in lungs and liver 
and accumulation of blood in the chest cavity. Repeated daily 
injections of citrinin in increasing doses resulted in increasing 
the tolerance of the animal to this substance. One rat (350 
grams) was still living after receiving a total amount of about 
155 mg. in 27 injections (1 X 0.8, 5 X 2.8, 8 X 4, 5 X 6, 
4X8, and 4 X 12 mg.). A single intravenous injection of 
citrinin (2 mg./100 grams body weight) into the rabbit 
caused lacrimalion, nasal discharge, salivation, drowsiness, 
and lowering of body temperature. 

For therapeutic tests we have tried local application of 
dtrinin on rabbits and human beings, and the results seemed 
very encouraging. In one experiment four rabbits of about 
2 kg. were used. A piece of ririn (1X3 cm ), together with 
some muscle l)eneath, was excised and the wound inoculated 
with Staph, aureus. After extensive pus formation two of the 
animals were treated locally with dtrinin powder, one with 
sulfadiazine powder, the fourth, without any treatment, 
serving as a control. The citrinin-treated animals responded 
excelieatly. On tike foUowing day the lesions dried up, crusts 
formed, and in two days the wounds had healed. The sulfo^ 
diazine-treated rabbit showed some improvement, althou^ 
some pus was still present on the fourth day of treatment. The 
control showed no improvement at alt within 7 days. 

CUnically^ citrinin has been used in three cases of local infec- 
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aU of which showed dramatic results. The first had a 
cheek carbuncle with an indurated base inches in diameter; 
the second, an infected wound in the right palm; and the third, 
an ulceration with marked redness and induration over the 
chin and with enlarged and tender submaxillary lymph glands. 
The first two were staphylococcal infections; the last, strep to- 
coccal. Citrinin-sodium bicarbonate powder w'as applied 
locally to the infected region, and the indurated Ixisc was 
infiltrated w^ith sodium-citrinin solution (1 per cent), after 
which it was dressed with citrinin-soaked gauze. At first, all 
experienced some needling pain but no other discomfort. The 
infected area dried up in 6"18 hours, the crust formation being 
followed by rapid healing. 

The study on citrinin is still being carrie<! on in the Pin- 
comb Chemical Works along chemical, bacteriological, and 
clinical lines. The details of the above experiments will be 
published elsewhere. 
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Lactobacillus acidophilus Counts in the 
Saliva of Children Drinking Artificially 
Huorinated and Fluorine-free 
Communal Waters* 

SoiNEY B. Finn and David B. Ast 

Division of Maternal Child Healthy 
Neu* York Slate Department of Health, Albany 

It has been demonstrated that there is a direct correlation 
between the number of L. acidophilus organisms in the saliva 
and dental caries activity in the mouth (J), In mouths with 
active dental decay the number of bacteria per cubic centi¬ 
meter of saliva is high (20,000 or more), and in mouths in which 
the teeth are immune to decay at any specific time the counts 
are negative (under 100). Studies conducted by Jay (5) among 
representative ixipulation groui>s reveal that approximately 15 
j)cr cent of the individuals sampled have negative counts and 
about 57 per cent significantly high counts. 

It has been established by Dean, et ol. (4) that in areas in 
which fluorine occurs naturally in the drinking water supply 
there is a lower-than-expected incidence of dental decay among 
the group of the population studied (12- to 14-year-olds). In 
these fluoride areas, there is a much-greater-thnn-expected pro¬ 
portion of negative Lactobacillus counts (37.4 per cent) and a 
smallcr-than-expccted proportion of high counts (27.5 per cent) 
when the drinking water contains more than 1 ppm fluorine. 
The results of these Lactobacillus studies tend to confirm the 
dental findings. 

> Die media were furnished by the Division of baboratorieg and Re¬ 
search, New York State Department of Health. 

The authora wish to acknowlcdfce the assistance of Mrs. Adelc Folansky, 
statistician, and Miss Marion Guernsey, laboratory technician. 
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The purpoae of thii^ paper is to present a preliminary obser¬ 
vation nmde in connection with the studies of Z. addophUu^ 
counts in the Newburgh-Kingston Fluorine Demonstration, 
now being conducted by the New York State Department of 
Health (1,2). 

In order to determine the efficacy of introducing fluorine 
artificially into a public water supply for the purpose of reduc¬ 
ing the incidence of dental caries, 1 ppm fluorine as sodium 
fluoride has been incorporated into the Newburgh water supply 
continuously since May 1945. Kingston, a comparable city, is 
consuming fluorine-free water and is being used for control 
purposes. 

In Newburgh, individual Lactobacillus counts were made on 
random &mples of the school population in 1944 and again in 
1946 and 1947. The Kingston school population was sampled 
in 1946 and 1947. The findings arc depicted in Fig. 1. 


ULtOWCltLUi ALieOPHlU’i OXlNTi FOR NEWByfWI ARC WNOSION 
SOWOLCHILtW-NIN KMA mO-ViA f 

PtKiItt MDWti HIW^.KWANpJNTtJtWMirr 



RtWeunOH KINGSTON 


Fig. 1 . laciobacillHs acidophilus counts for Newburgh and KinRston 
school children 1944 -1946-1947—i>cr cent falling in high, low, and interme¬ 
diate groups. 

Samples of .saliva collected from 244 children of school age 
in Newburgh late in 1944 (prior to the introduction of fluorine 
into the municipal water supply), showed that 11.9 per cent 
were negative, and 63.5 i>er cent had counts of 20,000 or over. 
Analyses of salivas of 403 children in the same community 
early in 1946 revealed that there were 15.4 per cent negative 
counts and 55.2 per cent high counts. Of 421 samples collected 
early in 1947, 20 per cent had negative counts, while 47.3 i^er 
cent had high counts. In contrast, an analysis of the salivas of 
402 children in Kingston early in 1946 revealed that 16.2 per 
cent had negative counts and 54.2 per cent, counts of 20,000 or 
over. In early 1947, among 408 children in Kingston, 16.2 per 
cent had negative counts and 53.9 per cent, counts of 20,(XX) or 
over. 

It will be observed that while in Kingston the i)ercentage8 of 
high and low counts remained approximately constant for the 
two-year period, there has been a consistent drop in percent¬ 
ages of high counts and a rise in the percentages of low counts 
in Newburgh since fluorination of the municipal water supply. 

The standard rignificance tests were applied to the ffifler- 
ences between the 1944 and the 1947 figures. The rise in the 
percentage of low counts (8.1 per cent) was 2.68 times its 
standard error, with a chance probability of ,007. The drop 
in the percentage of high counts (16.2 per cent) was 4.03 
times its standard error, with a chance probability of .00006. 
These differences may be considered statistically significant. 

SCISUEICSf fSajlrtfiiubvr 26 » iUHtf 





Although thU is only a preliminary observation, it is in the 
direction which would l>e expected if ardficml fluorination ulti¬ 
mately produces a decrease in dental caries. 

Kl^n (6f 7) has recently shown, in higher fluorine concen¬ 
trations, that a reduction in dental caries from fluorine can be 
a posteruptive phenomenon. Since all the children examined in 
Newburgh drank water containing fluorine after many of their 
teeth had already erupted, the Ijictoha4:iUus counts bear on the 
controversial question of the effect of fluorine after eruption of 
the teeth. 
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A New Antibody in Serum of Patients 
With Acquired Hemolytic Anemia 

Phillip Sturgeon 

Department of Patkolof’yf 
Childrens Hospital^ I^s A ngeles 

It has been possible to demonstrate an incomplete or ‘‘block¬ 
ing" type of antiljody in the sera from three patients (A. G., 
S. N., and L, H,) with acquired hemolytic anemia. None of 
these showed autoaggJutination; one possibl)' showed auto- 
hemol)^si8. No significant titers of cold agglutinins were found. 
Donath-Landstciner and Ham tests were negative. All had had 
splenectomy. One (S. N.) died; the other two have made some 
clinical and hematological improvement. Serum oljtained prior 
to splenectomy was studied in one instance (A. G.), 


TABLE I 

Idiopathic Acquired Hemolytic Anemias 


1 

Teat 


Patients 


A. G. ! 

L.H. ! 

S.N. 

Autoaggiutination.. 

— 

- 

- 

Panagglutination.. 



— 

Autohemalysifl... 


— 1 

+ 

Dfroct developing teAt.. 

+++-1* 

•+■++ 

•f+ 

For, indirect developing tesU,.. 

12 

7 

3 




No. of indirect developing 
test* performed* 

12 

7 

3 

Titer of free antibody. 

1/4.096 

1/256 

1/128 


*£ach test performed with type 0 cells from different individuals, both 
Kh- and Rh-|-. 


Serum from rabbits immunized with human serum has been 
used to demonstrate the presence of the incomplete antibodies, 
both on the red cells and free in the sera of the patients. It has 
alao been possible to trace the antibodies through several pro¬ 
cedures wUch demonstrate some of their immunological prop¬ 
erties. The testing (developing) serum prepared in a manner 
similar to that described by Coombs, Mourant, and Race, gave 

SCtBNCSi Soptmbor 1947 


a poritive interphase precipitin test against human serum dilu* 
ted 1/20,000 {2), A “direct developing test" is performed 
against thoroughly washed patient’s cells. If the cells agglu¬ 
tinate on addition of the developing serum, the test is con¬ 
sidered positive. The “indirect" test is performed in the same 
manner against appropriate normal cells which have first been 
incubated with the patient’s serum. If agglutination occurs, it 
is presumed to constitute a demonstration of free antibody in 
the iMitient’s serum (J, .1). A titration of the free antibody in 
the patient’s scrum can he made, using the indirect method, 
against cells sensitized in serial dilutions of that patient’s 
scrum. The actual developing test is done Ity the slide tech¬ 
nique, Efjual volumes of a 2 cent sensitized cell susjxjnsion 
and the developing serum are mixed on a slide and allowed to 
stand for 5 minutes. 7able 1 summarizes results common to all 
three patients. Table 2 lists comparableobserv^ationson control 
cases of hemolytic anemia. 


TABLE 2 

Control Hemolytic Aneumk 



1 Hereditary forms 

Erythroblastosis 

fct.ilis 


Icoolcy's, 
(2 cascalj 

,Familial 
Jrtundtfc 

Sick¬ 
lemia 
(i case) 

Patient 1 Mother 
t.ltascft) (.knsesi) 

.Auto- and panagglutination.. 



... 

+ - j - 

Auto-and panhemolysis... . 


- 

- 


Direct developing lest . 

Titer of free antibody 


~ 



Rh-f cclU . 




1/32 i 1/512 

0 ; 0 

Rh— cell*. 

.. 1 




Further studies have been carried out with scrum from case 
A. G. The titer of antibody in the prcsplcncclomy serum was 
found to be 1/512, this serum having been stored at for 
6 months. The postsplenectomy titer is 1/4,096 in fresh serum. 
It has been possible to test the thermolability and species 
specificity and to investigate the relative position of the recep¬ 
tor for this new type of incomplete antibody. A high-titer saline 

TABLE 3 


Reaction of the A. G Antibody With Various RKcri-TORS 


RecejUor 

lievclopin^ test 

Type 0 cells 


Kli-b. 

-1- + 

Rh-. 


Typo B cells. ... 


“ AB cells. 


A cell* .. — 


Rhesus cells. .. 

0* 

Sheep cells... . 

Ot 


• Developing! serum first absorbed with “uawnsltieed" rhesus cells, 
t Sheep cell« sensitized with human heterophilc antibody have been 
found to give a positive developing test. 


cluate (1/512 at 56°C., 1/32 at 37®C.) of the antibody from 
A. G. was prepared by incubating patient’s cells or sensitized 
normal cells in equal volumes of saline for i hour at 56“ or 37“C. 
Table 3 lists the reactions of this eluate with various receptors 
as brought out by the developing test. 

Other observations of the A. G. serum have shown that the 
antibody cannot be demonstrated by the developing test to 
have reacted with red cells stored in normal saline solution for 
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AevtTftl 4ayt. Type A, B, AB ceUs, Btrongly aensitUed in & 
Milne eluate, react in the tt&ual numner with a and 0 isoaggiu^ 
tinint aa specihcally and intensely as prior to their being sen- 
aitUEed. BhH- cells similarly sensitieed likewise are not affected 
in the reactivity with Kh agglutinins. This is interpreted as 
Growing that the A. G. antibody does not block the Kh and 
major blood-group receptors. This antibody is not reduced in 
potency at exposure to 70®C. for 10 minutes, but cannot be 
demonstrated bj^ the indirect developing test after exi>oaurc of 
the scrum to S0°C. for 10 minutes. As shown in the above tables, 
^in distinction to the Rh antibody) this antibody reacts with 
red cells irrespective of Kh type, is also an autoantibody and a 
panantibody, but does not react with rhesus cells. 

Hematological, histological, and clinical data, as well as 
further immunological studies concerning these three patients 
will be submitted in greater detail in a future publication. 
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Further Observations on Leptospirosis 
in Micronesia 

F. W. Hartmann 
University of Hawaii^ Hanolulut T. 

Murine leptospirosis has given rise to a public health 
problem in many parts of the world (Z) because the ctiologic 
agent, Leptospira iclerokemorrhagiae, also causes WciJ*s 
disease in man. Since the United States now has control of 
many ialands in the Pacific, it seemed advisable to start work 
of a survey nature on these islands to find out whether lepto¬ 
spirosis constitutes a menace to the native peoples and our 
own personnel. Such investigation was started during the 
summer of 1946, when the University of Hawaii, in coopera¬ 
tion with the Navy, sent a number of biologists into the field. 

In a recent report by AUcata (/), covering a part of the 
first summer's work, it was pointed out that 5 out of 40 rats 
trapped on Moen and Ponape, in the eastern Carolines, were 
iinfected with leptospirae. It is the purpose of this communica¬ 
tion to note survey findings on the island of Yap, in the 
westeni Carolines. Yap, it will be remembered, lies south and 
west of Guam, about 9 degiees north of the equator. Prior to 
lYorld War II it w'as one of the territories mandated to Japan. 

A numlicr of traps were put out near the site of the military 
goveinment unit at Yap Town. The 28 raU which were taken 
alive were mcml>ers of 3 species, Rathis alexandrinuSj R. 
norvegicus, and a third, tentatively identified by Harvey 
Fisher, of the University of Hawaii, as R. exulans micronesi- 
ensis. Each animal was killed by drowning the morning after 
being Caught, and a piece of kidney was removed at autopsy 
immediately after death. The tissue was preserved in 10 per 
cent formalin for several months before being sectioned and 
stained by a modification of the Warthin-Slarry silver precipi¬ 
tation technic. 

Careful microscopic examination of several sections frean 
each rat .kidney faiM to reveal any spirochetes in the urinary 
tubules or elsewhere. Altliough the number of animals is 
small, it would seem that mui^e leptospirosis is not present 
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litt area studied. It tosy be that the geograpMc koiafioh 
ol Yap aud its ladt of shipping facilities have prevented the 
Introduction of L* ickrohemorrhagiae. Once introduced into 
tUs region, which offers much rain and a large rat population, 
the organism might gain a foothold quickly. 
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Triphenyltetrazolium Chloride as a Dye 
for Vital Tissues 

-a 

A. M. Mattson, C. O. Jensen, and R. A. Dotchbr 

Department of Agricultural and Biological Chemistry) 
The Pennsylvania State Cdlege 

The use of triphenyltetrazolium chloride as a test reagent 
for seed germinability was brought to the attention of one of 
us (R. A. D.) while on a tour of duty in Germany in 1945 as 
scientific consultant for the Technical Industrial Intelligence 
Branch of the Joint Intelligence Objectives Agency. The use of 
this compound for predicting seed germination was based on 
its ability to stain only those parts of seed embryos which were 
capable of growth. This fact suggested that the tetrazolium 
salt might have a wider application as a test reagent for the 
vitality of tissues other than seeds. 

Tetrazolium salts, including 2,3,5-triphenyltetrazolium 
chloride, were first prepared by Pechman and Runge (5) in 
1894. In 1941 Kuhn and Jerchel (2) synthesized a number of 
tetrazolium salts by an improved procedure and called atten¬ 
tion to the fact that dilute solutions of 5-methyb and 5-hende- 
cyl-2,3-diphenyl salts stained yeast, garden cress, and bacteria 
(J). These workers believed that the reduction of the colorless 
salt solutions to a red compound which dyed the plant tissues 
was not due to the presence of glutathicme, ascorbic add, or 
cysteine, for the latter substances did not reduce these salts 
below a pH of 9.0, whereas the characteristic reductions 
observed on yeast, garden cress, and bacteria took place in 
neutral solutions. 

As a result of these studies Lakon {4) substituted tripbenyl- 
tetrazolium chloride for the toxic sodium selenite in his ** topo¬ 
graphic method" for testing the germinating ability of seeds. 
By a comprehensive series of comparative staining and 
germination tests he was able to show that it is possible to 
predict the germinability of corn, oats, rye, wheat, and barley 
by observing the embryo parts which are stained by the red, 
insoluble formazan deposited in viable tissues. The unstained 
portions of the embryo were shown to be incapable of growth. 

Porter, Durreli, and Romm {6) used Lakon^s tetrazolium 
method and found a close agreement between the percentage of 
stained embryos and the percentage of normal sprouts obtained 
in standard germination tests with corn, wheat, rice, buck¬ 
wheat, popcorn, soybeans, and Bahia grass. Less satisfactory 
agreement was found in a comparison ol the two methods when 
applied to vetch and so^go and to some lots of oaU, peas, and 
hiuley. 

Since tetrazolium ^ts were not available in this cotmtiy, 
we synthesized the tnphenyl compound and the S^furhiryl- 
2,3-^heoyl derivative and have used these compounds in 
preliminary studies on variooi typM of viable and nonviatde 



ttetes; The fuirfutyl derivative appeared to ^ve the same 
tests as the triphenyi coippound^ In order to prepare tetra- 
' Helium salts of puitaMe purity in saUsfactory yields, It was 
necessary to make certain modifications in the method of 
Kuhn and Jerdiel. This phase of our work will be published 
later. 

Our work also confirms the work of Lakon with seed com 
and the observations of Kuhn and Jerchel with yeast. How¬ 
ever, we have been interested in the potentialities of the 
tetraaolium salt as a test reagent for living tissues in general. 
We have found that many other viable materiab, in addition 
to seeds and yeast, will reduce the tripheuyltetrazoHum 
chloride at pH 6.9: the fleshy parts of apples, oranges, and 
grapes; the gill area of mushrooms; carrot toot&y white and 
sweet potatoes; young leaves; the stigmas and ovaries of 
certain poUinated flowers; buU sperm and the blastoderm of 
ben’s eggs. Much to our Burt>rise, the serum of bull sperm and 
the chalazae of egg white give a positive reaction. The reduc¬ 
tion of the tetraaolium salt is not due to sugars, for subsequent 
work has shown that reducing sugars form the red formazan 
only above pH 11.0, whereas the alwvc-mentioned materials 
will reduce the triphenyl compound at acidities below pH 7.0. 

The use of the tetrazolium reagent should have a distinct 
advantage over many indicators as a viability test, since it is 
one of the comparatively few organic compounds which is 
colored in the reduced state. In the presence of viable tissue 
the colorless solution of triphenyltetrazolium chloride forms 
the insoluble red triphenyi formazan by the following re¬ 
action : 



i 

A 

V 


2,3, S-Triphenyltetra*oHum chloride 


HN“N«C—N—N 4* H+Cl- 
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\/ 


k/ 


\/ 

Triphenyi formazan 


It is quite evident that enzyme systems are responsible 
when this reduction takes place in plant and animal materials, 
smoe tissues heated at 82** C. or higher lose their ability to 
reduce this salt Furthermore, ft is probable that this reduction 
is cauf^ ly/dehydrogeiiase systems requiring coensymea I or 
te Jerim ^ hibhte bave^um that the apparent 


redox pOtentiat of 2,3,5-trlphenyltetrazolium chloride is 
about ^0,08 volt. Thus, it is possible for this compound to act 
as an electron acceptor for many pyridine nucleotide dehy¬ 
drogenases. We have found that one of these holoenzymes, 
glucose dehydrogenase-coenzyme 1, in the presence of its 
substrate, reduces the salt at pH 6.6.^ Work, is being continued 
to determine if other enzyme systems possess similar proper¬ 
ties when treated with this reagent. 

Preliminary experiments have indicated that the enzyme 
systems responsible for the reduction of the tetrazolium salts 
are present in a wide variety of living tissues. In all probability, 
the reduction of these compounds by enzymes of living cells 
cannot be conridered a general test for life. Nevertheless, the 
unusual properties of these reagents suggest that they might 
be utilized in many types of biological research involving 
differences in tissue viability. 
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Oxygen and Air Pressure Effects Upon 
the Early Development of the Frog’s Egg 

OunE.N]usem 

Departmmi of Zoology, VnivmUy of Pennsylvania 

The fdlowing constitutes a report on a part of the author’s 
studies of the effects upon early emiiryological development of 
(1) different pressures of normal air and (2) various propc^tions 
of the constituent substances of normal air under pressure. 

Eggs of three species of frogs {Rana pipims, R. syhalica, 
and R, palusiris) were used in these observations. Two sets 
were employed: normal eggs deposited under natural condi¬ 
tions and, in the case of R. pipitns, pituitary-stimulated eggs 
from females brought in shortly before the breeding season and 
kept in a state of prolonged hibernation in a cold room at ap¬ 
proximately 1“ C. In the case of eggs deposited under natural 
conditions, the period of development during which experiment 
was initiated varied between the 4- and the 16-ceU condition. 
The pituitary-induced eggs were placed in the pressure cham¬ 
bers 15-20 minutes after the sperm suspension was added. 
Eggs from two separate females and sperm from two males 
were used in each experiment. 

Pressures up to 3 atm. of oxygen were added to the normal 
air pressure in the pressure chambers. Small egg moiaes were 
placed in small glass dishes and covered with water to a depth 
ranging from | to } inch above the surface of the mass. The 
water remained unchanged while the eggs were in the pressure 
chambers. Control eggs were kept in finger bowls or crystalliz¬ 
ing dishes in ihallow water was changed daily. The con¬ 
trol embryos were watched until they reached the late yolk 
plug jOttd wly neuraktion state, after which the pressure 

> We aie iiufebtodi to F. A. BaM&ud:!, who made the giucoM dehydio- 
geasse and ooenayne t pfspamtfooe. 
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chambers were opened. The cxpexitnente were carried out at 
room temperature which ranged from 14* to 20® C., with the 
exception of two experiments on the induced eggs, where the 
temperature varied between 16® and 25® C. 

The following results were obtained for naturally deposited 
eggs: 

(1) Pressures of oxygen added as al)ove have no apparent 
gross morphological effect upon development through the 
blastular htage. 

(2) Increased pressures of added oxygen have aii accelera¬ 
tive effect upon gastrulative and neuralative processes. 

(3) Embryos subjected to treatment as alwve, removed 
from the chambers, and placed in finger bowls of shallow fresh 
water continued to develop as follows: (a) Uj) to 1^2 atm. of 
added oxygen no apparent deleterious effects were observed in 
the tadpole condition. They may show acceleration in de¬ 
velopment compared with controls; (h) embryos experiencing 
3 atm. of added oxygen develop various conditions of abnormal 
development in the tadpole stage. 

(4) Compared with the controls, oxygeji added under pres¬ 
sure ai>proxmiating J-li atm. appears beneficial to early frog de¬ 
velopment. 

Comparison of development of pituitary-induced eggs of 
R. pipiens with that in normally deposited and normally ovu¬ 
lated eggs is under investigation. Thus far the results of ex¬ 
periments with eggs induced during the postbreeding season 
indicate a greater sensitivity to oxygen administered as above. 
The following general statements may be made: 

(1) Pressures approximating 1 atm. of oxygen added to the 
normal air in the chamber accelerate development. 

(2) Similar pressures produce a recovery effect in some of 
these pituitary-induced eggs. Comparison with controls demon¬ 
strates a greater numljer of normal-appearing neural fold con¬ 
ditions, with subsequent development into vigorous tadpoles 
in the oxygen-treated group. 

(3) Pressures of added oxygen of 3 atm. suppress develop¬ 
ment at an advanced blastular condition. A few of these em¬ 
bryos may make abortive gastrulalion attempts. 


Red Blood Cell Sensitivity to the 
Blood.Group-Enzyme 

Paui. M. Neuda 

Acheh's Lahora/ory, Lenox ffiil HospUaly 
New York CUy 

The blood-group-enzyme, termed HGE, was first described 
by Schiff and co-workers (*/), who considered it a ph>sio- 
logical comjwnent of certain human secretions and excretions, 
being notably present in saliva and normal feces. The desig¬ 
nation was adopted because these investigators found that 
the enzyme, independently of its source from an A, B, or O 
individual, acted on the blood group antigens of all the blood 
groups by destroying them. More recently, Schiff and Boyd 
(3) proposed the more inclusive designation *‘blood-group- 
property-dcstroying-factor.” 

Significant in relation to the present report is the statement 


by Schiff and Akune (3) that this en^me was not found in the 
brain or the blood serum. 

The method of production of the BGE by the early workers 
consisted in inoculating a nutrient broth either with a saline 
extraction of normal nondiarrheal feces or with saliva (Sieverg, 5) 
and then incubating the broth at 37® C. for 24 hours. By this ^ 
procedure, the enzyme, which in the natural state is attached 
to either cellular debris or certain anaerobic bacteria, l^ecomes 
enriched. 

There was no evidence tliat BGE played any role in human 
pathology until 1941, when Neuda, in work done at the Pneu¬ 
monia Laboratory of the Harlem Hospital, New York City, 
showed that the red cells of negroes suffering from sickle-cell 
diseasdtdevcloped sickle cells in from 10 to 30 minutes (at 
times much more rapidly) when susi>ended in a Iluid medium 
prepared by the Schiff method and presumably containing the 
BGE. The prej^aration of the test fluid and the test itself were 
described l)y Neuda and Rosen (/) in 1945. In this paper, 
reasons were enumerated which suggest that Scliiff's blood- 
group-enzyme might be identical with, or closely similar to, 
the sickle-accelerating substance. Whether or not this assump¬ 
tion is Correct can l>e established only by future investigation. 
At the present stage of the work, however, this prcUminar>' 
assumption seems at>prof>riate as a working hypothesis. 
There are already’ further evidences at hand which j^oint in 
the same direction. There remains the outstanding fact that a 
fluid produced by the Schiff method will rapidly reveal the 
presence or absence of the sickling tjuality if red blood cells 
obtained from a negro are susi>ended in thii fluid. 

Observations made since the previous paper appeared, 
which will be published shortly, have demonstrated that the 
sensitivity of human red cells to the BGK is not restricted to 
sickling negro cells. Essentially similar intermediate changes 
as were found to precede the final sickle-cell configuration in 
the red blood cells of negroes w’erc found to occur also in red 
cells derived from Caucasians. The final twisted cell silhouette, 
however, remained a characteristic of the negro red cell. 

This observation led to the conclusion that the possible 
damage to the red cells by this enzyme fluid might be more 
widespread than in sickle-cell disease alone. We have there¬ 
fore coined the phrase “hemolj^s of sickle cell type" to 
signify this peculiar kind of blood destruction, and the ex¬ 
pression ‘‘red cell sensitivity to the blood-group-enzyme^' to 
indicate the liability of any red cell to react in characteristic 
fashion to the substance produced by the Schiff method. 

The Schiff method has the disadvantage of using a material 
which is greatly contaminated by bacteria, so that the re¬ 
sultant changes in the red cells could be attributed to bac¬ 
terial action. Schiff and Akune, however, have disproven this 
possibility regarding the BGK action by demonstrating that 
rigid filtration with removal of the bacteria weakened, but 
did not completely abolish, the action of the BGE. 

A first attempt was therefore made to apply the Schiff 
method of enrichment by culture to plasma (or serum) of a 
sickle-cell case. This was done by pipetting about 2 cc. of 
sterile plasma (or scrum) into 25 cc. of sterile nutrient broth, 
the mixture being corked and incubated at 37® C. for 24 hours. 

This plasma(serum)-broth mixture developed the same 
ridde-occelerating substance as was originally produced from 
feces. The same procedure was successful in four more cases 
suffering from the following diseases: hemolytic jaundice, 
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ulcerative colitiB, pernicious anemia, and cancer of the breast 
' (poBtoperative). 

The observations were carried further, and it was found 
that occasionally fresh plasma of certain individuals would 
produce the sickling effect on red cells directly, without the 
process of enrichment by culture. This was observed in two 
cases of cirrhosis of the liver, two cases of toxemia of preg- 
nancyi and one case of myelogenous leukemia. 


TABLE 1 

Schifl’s enzyme 

Diagnosis of cases 

No. 

In plasma (serum)- 
broth ^ 

Sicklc-ccU disease 

t 

Hemolyt ic jaundice 

1 

Ulcerative colitis 

1 

Pernicious anemia 

1 

Canrer of the breast 

1 

In natural plasma 

Uirrhosift of the liver 

2 

Toxemia of pregnancy 

2 

' Myelogenous leukemia 

1 

Total. 


10 


The necessity for additional studies in this held is empha* 
sized. Further investigation of the significance of the occur- 
rence of this sickle-accelerating substance in human disease 
is in progress. 

The rapid sickling of the red cells obtained from two ne¬ 
groes, in the enzyme-containing media, is shown in Figs. 
l-*3. Jackson suffered from sickle-cell anemia, while Eddy 
had the sickling condition without anemia. Both were chosen 
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Fic. 2. Eddy washed red cclLs: A in Mline, H in an enzyme-containing 
natural planma (from a case of cirrhosis of the liver). The first cbaracterUtic 
figures in B were observed after 20 minutes. Tlie picture was drawn after 
1 hour. 


A total of 10 cases have revealed, by two different methwls, 
the presence of the sickle-accelerating substance in blood 
plasma, a substance which, using Schiff’s method, was found 
originally only in feces and saliva (I able 1). 

It api)earft therefore, that the sickle hemolysis-inducing sub- 


liecause of their O blood grouf>, to avoid any interference with 
the group antibodies when plasma was added. 

The development of the successive changes in enzyme- 
sensitive sickling red cells, leading to the so-called “sickle,** 
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Fic. 1. JadcNOn washed red cells: A in saline, B In an enzyme broth pre¬ 
pared from feces. The first characteristtc figures in B were seen in 8 minutes. 
The drawings were made alter 1 hour. 
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Fio. 3. Jackson wastied red cells; A in saline, B in an enzyme-containing 
plasma (from a case of toxemia of pregnancy). The first characteristic 
figures appeared after 30 minutes. The drawing was made after 6 bourn. 


Stance, presumabl)' BGE, or a substance closely related to 
it, is occasionally present in human blood under conditions 
still to be studied, and that it exists in two forms (demon¬ 
strable by the sickling teat on the slide): one, less active but 
enrichable by culture procedure; the other, highly active as 
shown by the direct test. 

The appearance of the red cells in the test is clean cut. The 
successive changes in shape from the normal round form of the 
red cell to the fine and delicately bent figures occur rapidly, 
and ^beir occurrence Is indicative that '*red cdl sensitivity to 
the bkod^gremp^nzyme <Scblff*s substance)’* is present. 

Sojktttiihvf iMT 


is characterized by many distinctive features which will be 
described in detail later. 
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IN THE L A B O R A TO R Y 


Adaptation of the Silicomolybdic Add 
Method for the Estimation of Morphine 
to the Photoelectric Colorimeter 

F, E. Sbideman and A, R. Kelly 
Deparinteni of Phamtacology^ UniversUy of Michigan 

In 1937 Snell and Snell (2) published a method for the quan¬ 
titative determination of morphine in tissues and biological 
fuids, based upon the fact that morphine reduces silicomo- 
lybdic acid in alkaline solution to a blue product suitable for 
colorimetric analj^sis. These authors found determinations by 
this method to be accurate to about 2 per cent for 2-7 mg. of 
morphine. One of its advantages is that silicomolybdic acid is 
not reduced by any of the constituents present in a trichlor¬ 
acetic acid extract of tissue slices after incubation (/). 

We have modified and adapted this method for use on a 
semimicro scale with the Evelyn photoelectric colorimeter. A 
strict proportionality is obtained up to 0.7 mg. of morphine, 
with only slight deviation from a linear relationship above this 
amount, 
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A standard curve is obtained by introducing various amounts 
of morphine sulfate (0.1-1 mg.), in 5 cc. of distilled water, into 
25-cc. volumetric flasks. This can be accomplished by adding 
various amounts (0.5-5 cc.) of 0.02 per cent morphine sulfate *5 
KiO to the flasks, followed by that amount of distiUed water 
necessary to make a total of 5 cc. Next, 4 cc. of silicomolybdic 
add reagent, prepared according to the method described by 
SncU and Snell, Is added to each flask, followed by 0.5 cc. of 5 
per cent trichloracetic acid. Finally, 10 cc. of 5 per cent am- 
monium hydroxide is added. A reagent blank in which mor¬ 
phine is omitted is also prepared. The volume is diluted to 2S 
cc. with distiUed water, shaken vigorously, and allowed to 
stand at room temperature for 25 minutes. It is then trans¬ 
ferred to colorimeter tubes and read on the Evelyn photo- 
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electric colorimeter, using the 10-cc. aperture and a No. 660* 
filter. The reagent blank is used to obtain a center setting. 
Spectrophotometric study showed a plateau of maximum ab* 
sorption, in the visual range, between 6,700 and 7,000 A. (Fig. 
1), with a possible peak in the ultraviolet which could not be 
Investigated with existing facilities. Filter No. 660 has trans- 
missiof!^ limits at 635-720 ro/A. L (photometric density) is 
plotted against the amount of morphine sulfate present in milli¬ 
grams (Fig. 2, A). 

Recoveries from tissues incubated with morphine were also 
carried out, using more than 0.5 cc, of 5 per cent trichloracetic 
add (per 25 cc. total volume) to stop enzymatic activity; re¬ 
coveries ranged from 93 to 110 per cent. However, 0.5 cc. of 
this reagent seems to be oprimaJ for good linearity above 0,7 
mg.; it is therefore suggested that, in recoveries of morphine 
from tissues, enzymatic activity be stopped by some other pro- 
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tdn precipitant, rather than by adding more than the optimal 
amount of trichloracetic add. 

Some attempts were made to determine the mechanism of 
^the iiped&c action of trichloracetic add in increasing the aensi- 
tivity of the method and the range of the determination. It was 
found that the pH of the final splutions, prepeied as outlined 
in the method and coriUming 0 l 5 cc. of 5 per oept trichloracetic 
add, wai 9,Mr9,98, This fliuil pl^ was reproduced by sulMrii- 
tuting, lor the trichloraoetic acM in the iohUl^ dete^- 





m!in^, sufi&oitnt amounts (Alptx cent acetic add (?ig. 2, £), 
OA hydtddilddc odd {T>), 5 pet cent numoc&iloFracetic add 
(C), and 5 per cent dicbloracedc acid (B)| respectively. The 
ability of these adds to increase die sensitivity and range of 
this method d^cri^utd m the following order: trkhloracetk, 
dichloracetiCf monochloraccUc, hydrochloric, and acetic add. 
This would suggest that the specifidty of trichloracetic add in 
affecting this method is n function of the number of chlorine 
atoms attached to the carbon adjacent to the carboxyl group 
and not a matter of pH or the acetate radical itself. 
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Use of Phenol Formaldehyde and Vinyl 
Resins in Sealing Liquid Mounting 
Media on Microscope Slides 

£. S. Bakohoork 

The BiologUal £abt>rahrieSt ffarvard University 

A persistent difficulty in the preparation and preservation 
of Certain types of plant materials on microscope slides is the 
problem of permanently sealing liquid mounting media. 
Glycerin, lactic acid, lactophenol, and certain other mounting 
fluids of diverse composition are exceedingly difficult to inure 
against changes in atmospheric humidity, temperature, and 
slow chemical reaction with the sealing agent. The dependence 
upon liquid media for mounting certain plant tissues, although 
unfortunate, is necessitated by requisite indices of refraction 
and other physical and chemical properties of diverse mount¬ 
ing fluids. It therefore becomes necessary to employ a sealing 
compound which gives a reasonable promise of permanence if 
extensive collections of such plant materials as pollen grains, 
leaf cuticles, fungus mycclio, and other whole mounts are to be 
maintained for permanent reference. 

Recently, in the preparation of reference collections of root 
and leaf qjidermal tissues for use in the identificatiou of plant 
fragments in peat and lignitic coals, a need was realized for 
permanent scaling of glycerin and lactic acid preparations of 
such tissues. Consideration of the phy^l and chemical 
behavior of various ^thctic resins and plastics indicated the 
possibility that phenol formaldehyde and vinyl resins might 
provide the necessary physical properties and chemical resis¬ 
tance. PreUminary tests showed a p-phcnyl phenol formalde¬ 
hyde resin and a vinyl acetate resin to be very promising for 
prolonged sealing of noncorroaive and certain corrosive media. 
These resins, when applied copiously with a brush or pipette 
to dean glass surfaces, form an effective seal which is not al¬ 
tered by prolonged storage at normal temperatures. In the case 
of the phenolic resin an accelerated aging test involving 8 
ttonthagtorage at 50** C. with frequent intermittent changes to 
room temperature has resulted in perfect sealing of lactic acid 
and giycedn {reparations. The vinyl resins have not been sub¬ 
jected to as rigorous tests, but appear to be equally effective. 

T^phendlc resin showing most derirable properties for 
a smiling s^t is a p^phenyl phenol formaldehyde compound 
ootttldnh^ tung^^ ioA a meta^c soapos oxidiamg agent. The 


resin la prepared and sdd os a tommerdal varnish and has the 
syrupy consistency of a thick oil. The setting of the liquid to a 
solid is complex chenucaliy, involving solvent evaporation, 
oxidation of the tung oil, formation of colloidal systems, and 
polymerixatimi of the resin. The dried and polym^iaed resin is 
exceedinfdy hard, yet slightly elastic, shows extreme adhesive^ 
ness to glass, and is extraordinarily inert chenucaliy. When 
cured by drying and especially by heating to about SO® C., the 
resin is completely inert to ordinary organic solvents such as 
alcohols, hydrocarbon solvents, and halogenated hydrocar¬ 
bons. Resistance to mineral acids was tested by ringing lignin 
residues of wood sections prepared w^ith 72 per cent sulfuric 
add. The resin shows effective sealing of the strong add after 3 
months storage at 40® C. A slight carbonization at the edges 
of the cover glass occurred shortly after scaling, presumably 
by action on the tung oil. In the case of organic acid media 
such as lactic add and lactophenol, doudvng of the resin may 
occur near the interface with the mounting fluid. This cloudi¬ 
ness does not appear to progress after polymerization of the resin 
at 50® C., and no tendency has been observed for the mounting 
fluid to become cloudy by emulsification of the sealing agent, 
as is frequently the case with compounds such as Noyera 
cement after prolonged storage. 

For best results the p-phenyl phenol formaldehyde resms 
should be kept in a large stock container of quart capacity or 
more and drawn off only when needed. Small portions of the 
liquid resin, when kept in dropping bottles or sinoilar con¬ 
tainers, set to a gel witliin a day or two and arc useless after 
jelling since the material becomes insoluble in organic solvents. 
When still liquid, the resin may be thinned with neutral xylene 
or ethyl acetate. The tendency to gel after exfiosurc to dr can 
be obviated by proper handling. 

Slides, after ringing with the rosin, may be dried for 8-24 
hours and placed on a warming table or in an incubator to 
complete the polymerization of the resin. Some change in the 
color of the resin accompanies polymerization, resulting in an 
am))cr yellow. The lesin shows no wrinkling by shrinkage after 
slow drymg and poly met ization on the glass. Clean sur¬ 
faces are essential for perfect sealing, although excess gloxerirs 
or other liquid at the edges of the cover glasses may be effco 
lively sealed if it is not sufficiently copious to form a film be¬ 
tween. resin and glass. 

Phenolic resins of the type described heic are produced by 
the Bakelite Corporation, New York City. The commercial 
product used in the writer’s laboratory is prepared by the 
Brooklyn Varnish Company under the trade name of Tufom 
5174 . 

The vinyl reams tested as sealing agents showed great varia¬ 
tion in physical properties and resistance to mounting media. 
Their advantages are ease of solubility in a wide range of of-^ 
gank solvents and clear, glaas-Iike appearance. A vinyl acetate? 
rcain (Balkelite Corporation No. AYAF) proved most useful 
as a sealing compound, although its texture, chemical inerb 
ness, and adhesive properties ate inferior to phenolic resins. 
It may be dissolved to derired viscotity in 95 per cent ethyl 
alcohol^ butyl acetate, dioxane, ethylene dichloride, and other 
organic solvents. The vinyl acetate polymer appears to be 
inert to glycerin. Tbe solubility of certain vinyl mbs in ethyl 
alcohol ctmtaining as much as 50 per cent water suggests ita 
use In the preparation and embedding of whole mounts of 
plant and animal tissues in which complete dehydration should 



l>c avoided. Vinyl acetate resms are thermoplastic and remain 
•omewhat flexible at room temperature. 

Brief experience with the phystcal and chemical properties 
of certain industrial plastics has suggested that many other 
uses for such compounds may be found in histological tech¬ 
niques adapted for plant tissues. Reliance on the tried and true 
methods need not be sacrificed in the development of these new 
techniques or new materials for older techniques. 

An Effective and Nontraumatic Method of 
Handling Monkeys 

Paul Settlage and Harry F. Harlow 

Departments of Anatomy and Psychology, 
University of Wisconsin 

A technique which we use for catching monkeys preparatory 
to administering anesthesia has attracted sufficient favorable 
comment from monkey handlers who have witnessed its opera¬ 
tion to warrant a brief note. 

The two essential items of equipment are (1) the transport 
cage and (2) the‘square-hoop net, illustrated in Fig. 1. The 
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transptjrt cage, which measures 13 x 16 x 20 inches, is equipped 
with a sliding door on each end; its sides may be made of wire 
mesh to facilitate observation. The hoop of the net is con¬ 
structed of |dnch rod. Its size (10 x 13 inches) is such that it 
fits easily into the transport cage. 

The first stej) in the procedure is to chase or lure the monkey 
into the cage, This can be accomplished with surprising ease, 
for rhesus monkeys, after a little experience with the cage, react 
to it almost as though it were a haven of refuge. Once the ani¬ 
mal is inside, the cage is set on end. The net is then placed in 
position over the sliding dor^r, which is now on toj). When the 
door is withdrawn, the net is moved down over the monkey. 
The lower door is then withdrawn and the hoop held against 
the floor. When the cage itself is lifted off the net, the enmeshed 
monkey lies helpless at one’s feet. 


The entire procedure is tolerated with a minimum of emo¬ 
tional upset for both monkey and man. Using this technique, 
a single unassisted worker can carry out intraperitoneal or sub¬ 
cutaneous injections. The various uses to which the method 
may be put are self-evident. 

Preservadon of Plasmodium vivax 
by Freezing 

George M. Saukders and ViRca Scott 

D^artments of PrevenOve Medicine and Iniernal Medicines 
Washington University, and Syphilis 

Washington University Clinics, 5f. Louis 

There are several methods of fever therapy for neurosyphilis, 
but induced malaria, either alone or combined with other 
agents, remains the method of choice of many syphilother- 
apists. A serious limitation to the more general use of malaria 
therapy has been the difficulty of providing a constant, readily 
available source of parasites. Plasmodia do not remain viable 
in blw)d under the usual conditions of storage (room temper¬ 
ature and icebox) for more than a few days {4). Preliminary 
results of preserving Plasmodium vivax by low-temperature 
freezing suggest that this may prove a practical method of long¬ 
term preservation. 

Preservation of protozoa by freezing is not new. Turner (5) 
was able to maintain Treponema pallidiml and perienue in a 
viable state at low temperatures for long |,)eriods of time. 
Coggeshall (/), studying human, avian, and monkey malaria 
parasites, reported failure with a process involving rapid freez¬ 
ing at —72^ to —80'" C, and slow thaw’ing, but when thawing 
was effected rapidly, monkey parasites were preserved success¬ 
fully for as long as 70 days. Others (Z,7) have been able to 
preserve the various parasites of bird malaria at temperatures 
of —50'’ to —70® C. for long periods of time. Recently Wein¬ 
man and McAllister (6) have reported the treezmg and pro¬ 
longed storage of several types of pathogenic human protozoa 
with conservation of virulence. Although human plasmodia 
were not studied, the preservation of P, lophurae in the frozen 
state for long periods was confirmed. Russell {4) has alluded 
vaguely to low-temperature freezing of human malaria para¬ 
sites as a means of preservation for use in therapeutic malaria, 
but provided no documentation. 

Since wc have been unable to find reports of preservation of 
human plasmodia by freezing techniques, we wish to record the 
successful transmission of malaria to three subjects by inocu¬ 
lation of blood infected with P. vivax which had l>een frozen and 
maintained at low temperatures for periods of 10-15 days. 

donor from whom the strain of parasites was originally 
obtained was H. K., a veteran of service in New Guinea, who 
hod been suffering from recurring attacks of vivax malaria. At 
the time of bleeding, blood smears showed many young ring 
forms of P. vivax] a rough estimate of parasite density w^is 
approximately 10,000/mn).*. Twenty cc. of blood was with- 
- drawn into 3 cc, of 4 per cent sodium citrate solution, of which 
10 cc. was immediately injected intravenously into D, M., a 
neuroayphilitic receiving pcnidlUn therapy. Five cc, of the re¬ 
mainder was transferred to a thin-walled glass test tube and 
rapidly froxen at a temperature of —75® C. by iiximersion in 
al^hol-dry ice mixture, the tube being rotated by hand until 
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the Mood beca^ wlidified. The tube wae thetx traaaferred to a 
, dry4ce boar for storage at approadmatMy —SO** to —70® C. 
Fifteen days later the frozen blood was thawed by immersion 
in a water bath at a temperature of 40®"42® C., and 4 cc. was 
injected intravenously into patient L. H. Ten days later this 
recipient of the preserved parasites developed a (rectal) tem¬ 
perature of 40® C,, and blood smears showed ring forms of F. 
itivax, 

Patient D. M., who had received 10 cc. of infected blood 
directly from H. the original donor, developed a paroxysm 
40 hours after inoculation, and many ring forms of P* vivax were 
found in the peripheral blood. After aeveral paroxysms, when 
the parasite count was approximately 5,000/mm.*, blood from 
P. M. was withdrawn into dtratc. Approximately 2-3 cc. of 
this dtrated blood was transferred to each of several small py- 
rex glass test tubes, which were closed with cork stoppers; and, 
as before, the blood was frozen by immersion in alcohol-dry ice 
mixture, then transferred immediately to a dry-ice box for 
storage. After a 10-day period of storage this blood was thawed, 
again by immersion in a water bath at a temperature of 40°-42° 
C. Several tubes which cracked during either freezing or thaw¬ 
ing had to be discarded. About 4 cc. of the remaining thawed 
blood was injected intravenously into patient V. V., who on 
the 9th and 10th days after inoculation developed a low-grade 
fever with peaks of 37.8° and 38.0° C., respectively, but para¬ 
sites were not demonstrated until the llth day, when the pa¬ 
tient had a shaking chill with fever of 41® C. 

After two more paroxysms, the parasite density having 
risen to approximately 1,500/mm.*, V. V. was used as donor 
for the third experiment. The bleeding, anticoagulant, and 
freezing process were carried out in the manner previously 
described, with the exception that small, plastic, screw-capped 
vials were employed as containers. Freezing and transfer to the 
storage compartment were completed within { hour after bleed¬ 
ing. Fifteen days later the preserved blood was rapidly thawed 
(as before) and 6 cc., the contents of tWo vials, inoculated in¬ 
travenously into each of two ncurosyphilitics receiving peni- 
dUm therapy. After an interval of 9 days one recipient (E. M.) 
had onset of periodic episodes of chilliness, headache, and 
malaise accompanied by slight rises in tonperature (maximum, 
38.1° C.). The occurrence of this symptom complex followed a 
tertian pattern, but plasmodia were not demonstrated until the 
19th postinoculation day, thick films having been negative on 
the 10th, 15th, and 17th days. On the 20th day a paroxysm 
occurred with elevation to 39.4® C. 

Removal of the second recipient from the hospital during the 
Incubation period terminated observation. The result of this 
Inoculation is therefore not known. 

It should l)e noted that the freezing and thawing process re¬ 
sulted in almost complete hemolysis of the red blood cells and 
that the staining characteristics and morphology of the para¬ 
sites were conriderably altered. Of three patients inoculated 
successfully, one recipient of the hemolyzed blood had a mild 
chill immediate^ after injection, with fever to 38.0® C., one had 
Up, apparent reaction, and one suffered a simultaneous febrile 
Herkhelmer reaction (penicillin) which masked any unfavor- 
able effect of the kiocahim. 

Maay factors which may influence the success or failure of 
pr e s tgwtfani of iuunan malaria parasites by freezing remain to 
be studied. Among these are the age of parasites when frozei, 
i|l 0 ed ol and of thawing, the tempemtutw range 


during storage, and the anticoagulant used. Studies are con- 
tiDuing to deterxmne the effects of altering these variables, with 
the objective of developing a practical, reliable method of pre- 
servir^ human plasmodia for long periods. 

It is suggested that this method may be used to provide a 
blood bank of malaria parasites for use in malaria therapy of 
neurosyphilis, and for preserving strains of human plasmodia 
for experimental purposes. 

Addendum. Since this report was submitted for publica¬ 
tion, three additional patients have been inoculated success¬ 
fully with blood containing F. vivax preserved by freezing. 
In one instance, the blood had been frozen for 37 days. 
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latraneural Bipolar Stimulation: A New 
Aid in the Assessment of Nerve Injuries 

Frank E. Nulsen and F. H. Lewey 

Cushing General Hospital, 
Framingham, Massachusetts 

Clinical ol>servation may sometimes lead to erroneous con¬ 
clusions concerning regeneration in peripheral nerve injuries. 
Such instances occur when a patient, despite neurotization of 
a muscle, remains incapable of voluntary movement or, con¬ 
versely, when overlap innervation by a neighboring nerve 
seems to give evidence of regeneration although the nerve in 
question is actually interrupted. 

The extent of regeneration of a nerve may often be clearly 
ascertained by surgical cxi^lorntion, with electrical stimulation 
of the exposed nerve and observation of the reaction in its 
musdes. A means of obtaining such evidence without an oper¬ 
ation has been devised. 

Normal peripheral nerves may be excited by electrical stim¬ 
ulation through the intact skin. However, to excite the much 
less irritable regenerating nerves, stimulation over the skin (or 
with one electrode within the nerve) must be of such intensity 
as to result in mass contractions of adjacent muscles. This 
spread can be avoided and a small stimulus made effective if 
the current density about the nerve is increased by inserting 
both electrodes into or near the nerve. 

Two sterile Iff 25 hypodermic needles are introduced through 
the prepared ^n, Separated by a distance of 1-2 cm., into or 
close to the nerve in its longitudinal axis. A site of stimulation 
can be so chosen as to be proximal to the muscles in questioa 
and Stilt at an area where the nerve is well defined in its portion 
by sufhme topography. An effective stimulus is affo^ed by 
applying to the two needles a current of less than 5 milliamperes. 
Alternating and direct currents are equally satiafactory Any of 
the usualitimulators may be used; in fact, even the make-brake 
stimulus delivered by a l^-volt dry cell in an adjusted ffaah* 
light la sufficient. The current is gradually increased until a 
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nMMtiffWil contraction u obtained in the innervated muscles. 
The strength of contraction is estimated or measured. In the 
absence of motor response the presence of some regenerating 
nerve fibers at the point of stimulation is Indicated by a tapping 
or baming sensation projected into the skin distribution of the 
stimulated nerve. If no sensory effect can be elicited, one may 
assume complete absence of regeneration only after having 
varied the position of the needles several limes to preclude Che 
possibility of poor contact with the nerve. 

Intraneural bipolar stimulation has been carried out on over 
1,000 patients at Cushing General Hospital during 1945 and 
1946. Positive responses were followed by the return of volun¬ 
tary contraction of variable degree. The absence of response 
could be confirmed, in most instances, by stimulation ot the 
exposed nerve at the sul >scquent operation performed because 
cf this finding. The first appearance of muscle contraction on 
intraneural stimulation permitted calculation of a mean nerve- 
growth rate of 1.4 mm./day. Long-term follow-up studies have 
shown that when, in a given patient, the schedule for beginning 
contraction of various muscles, predicated upon this growth 
rate, was not maintained within narrow limits, appreciable 
recovery of function could not be cxj>ectcd by further waiting. 

Intraneural stimulation is an objective and easy means of 
discovering the extent of spontaneous or postsutural regenera¬ 
tion in an injured nerve. Needless surgery is avoided, and 
necessary surgery is anticipated because of the possibility of 
determining with greater accuracy and at an earlier time the 
presence or absence of adequate nerve regeneration. 


Interlaboratory Comparison of 
Measurements of 

L. F. CUHTISS 

National Bureau of Standardsf Washington, £>. C. 

Radioactive iodine, (8.0 days), is coming into use in in¬ 
creasing quantities in medical research and clinical treatments. 
It is desirable to have quantitative measurements of this 
material which are reasonably accurate for many of the pur¬ 
poses for which this isotope is used. Since quantitative pro¬ 
cedures for measurements of this type are still in a develop¬ 
mental stage, many of the users as well as the producers have 
requested some form of intercomparison to determine hov? 
accurately measurements arc made at present, with the aim of 
discovering and correcting any serious disagreements. 

As a first step in this program the National Bureau of Stand¬ 
ards procured a sample of I”' from the Clinton Laboratories 
and prepared from it a number of identical 25-ml. samples 
which were distributcfl to approximately 40 hospitals, uni¬ 
versities, and similar institutions u^g this isotope or in¬ 
terested in its measurement. They were requested to measure 
this sample, which was approximately 1 rutherford (lO* dis- 
integrations/second) total activity, and to report the results. 
Replies were received from 30 of these institutions, 26 of which 
reported results in terms of disintegrations per second. The 
remaining 4 gave values in counts per second, which could not 
be interpreted in terms of disintegration rates. 

The reported values, plotted in Fig. 1, pvc some idea of the 
spread. One value was very high (nearly 100 times the average 
el the others), which seems to indicate an error In reporting 
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rather than measurement. Nes^ting these values, the aver¬ 
age value reported was 3.0 >< 10* disintegrations/secemd/mh 
of 0.75 rutherford for the 25-in]. sample. The lowest value 
deviated from the average by 40 per cent and the highest by 
80 per cent, 



This preliminary distribution serves only to focus attention 
on the magnitude of the discrepancies and the need for more 
accurate standardization. It is certain that much of the varia¬ 
tion reported above, in these cases where beta ray counters 
were used for measurement, can be reduced by the use of the 
RaD ri- E beta-ray standards now available from the National 
Bureau of Standards. These standards arc undoubtedly cor¬ 
rect in absolute value to ifcS per cent. By the use of the nom¬ 
inal value, as stated in the certificate accompanying these 
standards, all counter measurements can be placed on a com¬ 
mon basis of comparison to a somewhat higher accuracy. 

One sample sent out by us was reported contaminated by a 
growth of streptococcus on receipt by the cooperating insti¬ 
tution. The difficulty of bacterial growth in preparation of 
F* and 1*” has been encountered by others. This indicatce 
that all containers should be carefully sterilized before filling, 
a precaution which we will adopt in the future. Bacterial 
contamination interferes seriously in measurements which 
require preparation of aliquots of the original sample. 

Since another program of intcrcomparison is to be started 
in the immediate future, we would like to hear from other 
institutions or investigators who may not have been included 
in the prclitninary distribution and who wish to cooperate in 
the measurement. The method of distribution of (ilibrated 
samples is about the most satisfactory way of standardiatng 
in various laboratories measurements for radimsotopes eff 
half-value period too short fen* the preparation of permanent 
standards. The National Bureau of Standards proposes to 
extend this service to other short-period isotopes a# the de^ 
mand arises^ 
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Book Reviews 


Thermodynamic* for chmists* Samuel Gtasstone. New 

York: D. Van Nostrand, 1947. Pp. viO 4* 522, $8.00. Series 

price, Vol. I, $7.00. 

This book on elementary chemical thermodynamics should 
find a receptive audience among students of chemistry and 
chemical engineers. In a clear, relaxed style the author pre¬ 
sents those parts of thermodynamics and statistical mechanics 
that have stood the test of experiment and may deserve the 
name canonical. Almost every principle or formula is followed 
by numerous, well-selected tables, graphs, and problems, and 
the author has had the grace to work out, numerically, repre¬ 
sentative examples, so that the reader is not left in doubt as to 
the units involverl. ITiis is in wholesome contrast to the cur¬ 
rent practice of the proud Shakuntas, who delight in intro¬ 
ducing systems of units that confound both the catechumen 
and the learned. 

In Uie main, the subject matter covered does not extend 
beyond that given by Gibbs, Lewis and Randall, Fowler, 
Epstein, and Tolman; but the beginner or the practicing 
engineer still finds these greater treatises somewhat difficult; 
and, moreover, he is not yet certain which parts have proved 
most useful. The author has chosen those having maximum 
utility. 

One may find here, as in all books, debatable statements* 
For example, the definition of energy (p. 6) causes a pang; the 
discusuon of the exceptions to the so-called third law (p. 196) 
provokes the reader to wonder whether the third law it true 
and the crystals imperfect, or the crystals perfect and the 
third law false. 

It is noteworthy that some port of the book was done at the 
university of a state (Oklahoma) famous for its fertility, fine 
spirit, and amaxing human color. It is characteristic of this 
country that this same state should give encouragement to a 
scholar. 

When the elite of science, the engineers, and students come 
to examine Thtfmodynamks for ehemisU^ the first may scoff, 
but the two latter will probably remain to pray. 

Don M. Yost 

CaUfomia InstitiUr of Technology, Pacadem 


College technical phyaics. Robert L. Weber, Marsh W. 

White, and Kenneth V, Manning. New York-London; 

McGtaw-HiU, 1947. Pp. vui+761 (Illustrated.) $4.50. 

This is a general textbook of physics for college students 
of sdence and engineering. The order of presentation and 
treatment of subject matter are conventional and the style 
atraigbtfonvard and clear. The use of mathematics is con¬ 
fined to algebra and trigonometry, and even the latter is used 
sparingly. Calculus is avoided, although the increment notation 
is occasionally employed. 

Numerous solved problems are interpolated at strategic 
places in the text, and the proper handling of units is carefuUy 


explained. Suggestive questions accompany the problems 
at the end of each chapter. 

The book is well illustrated by numerous line drawings. 
An interesting feature is the introduction of portrait sketches 
of the Nobel Prize winners in physics from ROntgen to Bridg¬ 
man. These are placed in the chronological order of award as 
chapter headjdeces. Though this has an obvious advantage, 
it also possesses the drawback of providing little or no connec¬ 
tion in general between the field of work of the piizewinner 
and the material of the chapter at the beginning of which his 
portrait appears. It must be confessed that the ]>our quality 
of the paper scarcely does justice to the sketches. 

The book is weak on modem physics. Only 16 pages art 
devoted to 20th-century developments. The quantum theory 
is disposed ot in a few sentences which give no conception of 
its importance, and relativity is barely mentioned in connec¬ 
tion with E « me*. Even such things as the jihotoelectric 
effect and thermionic emission get scarcely more than a passing 
mention. This seems regrettable In a book intended for a 
fundamental course in elementary physics. For students 
going on to engineering, the treatment of thermodynamics 
is not sufficient, and the statement of the second law is not 
precise. The reviewer regrets to see no definition of mass. 
It has been shown that this fundamental concept can be made 
clear in an elementary book, and it seems only fair that the 
student should get it straight, even in his first course. 

R, B. Lindsay 

Doparhfteni of Physics^ Brawn UniversUy 


Sequential anolynis, Abraham Wald. New York: John WQey; 

London: Chapman A Hall, 1947. Pp. xh -f- 212. $4.00. 

In the reviewer's opinion this book is very useful and vahi- 
able and should be possessed and digested by every teacher of 
statistics and by every professional statistician. 

Sequential analysis, a method of testing statistical hypothe¬ 
ses, consists of making a certain calculation after each observa¬ 
tion is made and deciding, on the basis of this calculation, 
whether to (1) accept the hypothesis under test, (2) accept the 
alternate hypothesis, or (3) postpone judgment, pending the 
examination of more data. 

The advantages of the method appear to be that (1) ft 
results, on the average, in a great reduction in the number of 
observations required for a given degree of reliability; (2) it 
appears simpler than prevailing methods of analysis; and (3) 
most numerical calculations can be made in advance of collect¬ 
ing the data. 

Sequential analysis is a method by which statistical data are 
analysed continuously as they become available. In the book 
there is presented a particular method of sequential analyaii^ 
the so-called sequential probability test, to test statistical 
h>’pothese8. The idea of settuentlal analysis is not new. (t 
appears that the idea was first conceived by Romig and Dodgei 
who gave oa a double sampling procedure. Later there was a 
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multipb-ftamplmg vcheme by Bsd, aleo^ tbe idea of 

chain e^>ariznents waa^fiscutted by Hotelling in 1941. 

In the revtewer*a opinion^ sequential analysis is not the last 
word in testing procedures for the general problem of efficient 
testing. Too little attention appears to be given to operational 
testing situations to determine the pertinent factors that are 
involved. Howeveri the technique appears to be useful when 
the test is destructive and when the cost of testing an item is 
large. 

The book is divided into three parts and an appendix. Part 

I indudes: (1) an elegant discussion of the elements of the 
current theory of testing hypotheses, (2) a dear and concise 
general statement of a sequential test of a statistical hy¬ 
pothesis, (3) the nature and meaning of a probability ratio 
test, and (4) an outline of a theory of sequential tests of simple 
and composite hypotheses against a set of alternatives. In Part 

II we have certain simple applications of the theor>' to very 
special cases involving the binomial and normal distribution 
functions. It would have been interesting and useful to have 
had, in addition, illustrations of less common cases. Part IH 
outlines a possible approach to the problem of sequential multi¬ 
valued dedsions and estimation. As is well known to the author 
of the book) this field is unexplored, and in it there is much left 
to be done. In the appendix the author gives certain mathe- 
maticaJ derivations pertinent to the theory of sequential 
testing. 

In the reviewer’s opinion, the book is well and dearly written 
and may be read and understood by those who have no ad¬ 
vanced mathematical training. 

Frank M. Weida 

The George Washington University^ Washingiont D. C. 
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BotmiQUicT, G. Les maladies des ^ntes enltivies 6 AfodogoMor. 
Paris: Paul Lechevalicr, 1946. Pp. 545. (Illustrated.} 
1200 fr. 

Boves, Joseph C. (Ed.) New weapons for air warfare. (Sdeoce 
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chemical technology. New York-^London; Interscience, 1947. 
Pp. xii -f 265. $5.50. 

CaowTHEK, J. A. (Ed.) Handbook of industrial radiology. 
(Industrial Radiology Group, Institute of Physics.) London; 
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Degebing, Ed. F., and collaborators. The work book of funda¬ 
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DiMMes of the nose end throat (3rd ed.) Charles J. Impera- 
tori and Herman J. Burman. Philadelphia; J. B. Lippin- 
cott, 1947. Pp. xxvi -f 576. (Illustrated.) $12.00. 

This revised standard wotk is addressed to surgeons and 
therapists in the field of rhinolaryngology. It stresses the point 
of view that modem surgery is performed not merely to correct 
pathology or deformity, but to achieve an optimum postopera¬ 
tive functional result for the patient. The new material intro¬ 
duced in the present edition has to do chiefly with the ora! 
manifestations of nutritional disturbances, vitamin deficiency, 
and the use of sulfonamides and penidUin, particularly in rela¬ 
tion to intracranial complications. The chapter on radiation 
therapy has been completely revised in the of recent 
clinical research. The volume is presented as a working manual 
for the diseases of the nose and throat written in terse sentences 
and arranged in well-outlined, almost tabular, form. The con¬ 
densed text is complemented by 430 good illustrations, a large 
number of them actual photographs and a fair number in color. 
Supplementing 49 chapters by the authors are three by other 
contributors; Frederick M. Law, on ‘’Roentgen Examinatimi 
of Nasal Accessory Sinuses”; Ira 1. Kaplan, on “Radium and 
Roentgen Ray"; and Andrew A. Eggston, on “Laboratory 
Aids.” Although the volume is supplied with a very good index, 
it is almost wholly lacking in references to pertinent literature 
and leaves the reader at a complete loss in reference to the 
sources for statements made or where further elaboration of 
techniques and topics could be secured. 

W. R. Mujbs 

Yale University School Medicine 
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Tii€ Nucleus in Relation to Heredky and Sex 

V ‘ 

Edward C. Jeffrey 

The Biological Laboratories, Harvard University 


T he nucleus of the living cell in 

plants and animals has a most important relation 
to its activities and functions. It is clear, from 
the study of cells deprived of their nuclei in a way not to 
injure the body or cytoplasm of the cell, that the nucleus 
presides over its fundamental activities, such as growth, 
elaboration and use of foodstuffs, formation of new cells, 
and, finally “most important of all—over reproduction. 
It may, in fact, be stated that the nucleus of the cell in 
living organisms plays a role comi>arable to that shown in 
recent years to be enacted by the nucleus of the atom in 
the inorganic world. 

Only slightly more than a quarter of a century ago, the 
genius of Rutherford revealed for the first time the nature 
of the atom and its all-important nucleus. With his truly 
epoch-making discovery, science passed from the era of 
the atom as a hyiiothctical ^Vortex ring’' in an ecjually 
hypothetical ‘^ether.'^ Although the students of living 
matter have not been so frustrated by the exceedingly 
minute as have tlie physicists and chemists in the case of 
the atom, the living cell and its all-important nucleus 
require for their adequate investigation the highest 
powers of the microscope. 

Equally important for the study of the living cell is the 
art of instantaneous fixation, at given moments, of its 
numberless activities. This is comparable to the study of 
the flight of bullets or similarl;jj;, rapid movements by the 
instantaneous camera. Until relatively recently the stu¬ 
dent of the living cell has had to depend on somewhat 
slowly^acting preservatives d&solved in, or (1ilutc<l by, 
water. The generalizations of cytology, or the science of 
the minute structure of the cell and its constituent parts, 
are based on i>reservative solutions in water of osmic 
acul, chromic acid, and various combinations of these 
with one another and with other reagents, as well as or¬ 
ganic preservatives such as formaline, etc. These solutions 
^netrate trx) slowly to preserve accurately and instan¬ 
taneously the organization of the fundamental structures 
of chromosomes at a given moment. We owe to aBeligan 
biologist (Camoy) the earliest invention of reliable re¬ 
agents causing instantaneous death or fixation. These 
fluids, variously formulated, depend for their rapid and 
instantaneous action on that extremely penetrating re¬ 
agent, 100 per cent, or so-called absolute, alcohol. The 
shrinkage caused by this powerful teagent is controlled 

Taisia an obfactively illustrated^ general account of 
Idodamental inyestigations oU duomoKunes, which 
to toodtt necessary a revision of our views re- 
die reU^ the nucleus and Its derivative 
^n^omosotnes to heredity at^ the determinsuon of sex^ 
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by the appropriate addition of a powerful .swelling 
reagent, glacial acetic acid. These two, sometimes with 
the addition of other substances, for the first time gave us 
some accurate insight into the organization of the nucleus 
of the cell, in its active or kinetic stages. As a result of the 
improvement of Carnoy’s procedures by various modifica¬ 
tions, we are now in position to undertake at least the 
beginning of a recording of the structure and activities 
of the aU'important active or kinetic nucleus of the living 
cell, ITie knowledge thus obtained appears to make neces¬ 
sary a fundamental revision of the ‘^cell doctrine,” partic¬ 
ularly so far as the nucleus is concenied. 

The resting or quiescent nucleus Is still relatively a 
closed IxKik to the cytologist, on account of its extremely 
minute organization. The active or kinetic nucleus, how¬ 
ever, presents structures, chromosomes, which are more 
easily resolved by our existing visual microscopes; unfor¬ 
tunately, the extreme magnifications supplied by the 
electron microscope arc largely discounted by its verv 
definite limitations in the investigation of active living 
matter. The relatively low magnifying power of our visual 
microscopes has limited cytologists in their studies to 
the examination of the largest available chromosomes of 
the active nucleus. These are found in the initial stages 
of reproduction. When a nucleus passes into the active or 
kinetic stage, it is resolved into a number of units, the 
chromosomes, which arc definiUf in number in any given 
case. It was observed in the final decades of the 19th 
Century that the chromosomes in the active or dividing 
stages of the body cells were twice as numerous as in the 
case of the cells concerned in reproduction. It was further 
cleat that when living l>cings, whether plants or animals, 
reach sexual maturity, a reduction from the double soma¬ 
tic number to the single repnKiuctive number takes place, 
‘rhifl was designated by an English biologist (Farmer) as 
meiosis, the Greek equivalent of reduction. The fact that 
the meiotic or reductive chromosomes' achieve their 
halved number by taking on a double size made them 
particularly favorable, in comparison with other chromo¬ 
somes, for study with the relatively feeble powers of 
existing visual microscopes. A further incentive to their 
study has been supplied by their relation to reproduction, 
for it has very naturaUy been believed that a study of the 
chromosomes on the brink, as it were, of reproduction 
might throw a revealing light on the process of reproduc¬ 
tion itself. 

As a result of their large size, which made them favor¬ 
able Objects for microsoopic study, the meiotic chromo¬ 
somes constituting the transition from the double or 
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organization of chromosomes has arisen from the idea 
. that the reduction in chromosomal number in the meiotic 
stage was merely the result of the fusion of the chromo¬ 
somes side by side in pairs as reduction or meiosis took 
place, technically known as synapsis or syndesis. This 
assumption is the result of a palpable disregard of the 
structure of the somatic or bodily chromosomes and, 
.above all, of the organization of the hitherto completely 
structurally unknown reproductive or gametic chromo¬ 
somes. In the acttial state of our knowledge there is no 
authentic case of the union of chromosomes side by side, 
for a study of the organization of all types of chro¬ 
mosomes shows clearly that chromosomes become united 
invariably only end to end. Moreover, the union of chro¬ 
mosomes never takes place at the beginnbg of a nuclear 
division (as is assumed in current speculations as to the 
nature of meiosis or reduction), but at the end (telophase) 
of the immediately preceding division. It may be added 
that not only is the union of chromosomes in cell division 
characteristic of, and confined to, the end of the preced¬ 
ing division, but this situation is likewise an unfailing 
feature of all chromosomal unions, whether somatic, re¬ 
productive, or rcductional. 

The Structure or Chromosomes 

Obviously, since chromosomes are an important and 
apparently a primitive feature of all nuclear division in 
the higher plants and animals, a knowledge of their inti¬ 
mate organization is absolutely necessary for an under¬ 
standing of their relationship to hereditary transmission 
and the determination of sex, Ihis is essential not only 
beotuse of the fundamental importance of structure in 




this connection, but because general ignorance on this Fic.i. AaM>hMe<rfK4oiiiatiodiWiiMb7>^/teM(X4/)m^ 

subject is unfortunately universally prevalent. Such in¬ 


formation as is available on the true situation in this 
respect has appeared in foreign journals not usually ac¬ 
cessible at this time to American cytologists. Further, 
since information supplied appears as yet to be regarded 
with general skepticism, a necessarily limited amount of 
objective evidence in the form of phototnicrogra|^s under 
high magnification is supplied in the present connection. 
Fig. 1 represents the anaphase, or advanced stage of 
nuclear division, in the body cells of the root in the liliar 
ceous genus, TriUiim, characterized by the especially 
large size of its chromosomes, which makes them particu* 
krly favorable for investigation. The chromosomes are 
arranged in the two daughter groups characteristic of this 
stage. K the individual chromosomes are examined, it 
becomes obvious that they have a complex organization^ 
consisting of a double ^iral in which the coils (gyres) 


sion. It has, moreover, been interpreted as r^resenting 
the union of pairs of chromosomes derived from the 
parental egg and sperm. Since the condition now a{^>eats 
t6 be universally present in the somatic nuclear divisions, 
that inteipretation obviously can no longer be logically 
accepited. 

Fig. 2 Ulustrates objectively in a photomiCK^xaifii a 
somatic division from a root of the common 
TroduCiMa, The same complex and dcntbfe structure 
can be clearly seen in such of the chromosomes as 
ip sharp focus un4^ the very high magnl^tion sh«^. 

«Fig. 3 n^roduceaa comparable stage lof division of tte 
Qttcl^B in the develpphxg pollen gmin 
the upper pfl^ dl tihe dividing ^iie shpwa^^^ 
evidendag the same dpubte, 
meHi bi (he preCec^ It la t{^ 
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den^ jibiionuitin spixato am be easily diatiagakhed* A 
coitipi^te Bta;G^ Iron the dividing gaiaetk, or xtprod^c- 
tive^ utt^stm ot the poUea grain is shown in In ^ app^kis 
a division trom the food substance, or endospermt <rf the 
devekpbg seed, which likewise shows identiod features 
of chitmioaoma! organization. In the three figures ace 
represented side by side chromosomes of three distinct 
and typical categories, udiich, nevertheless, show ideuttcal 
internal organization. An earlier stage of division in the 
meiotic nucleus is illustrated in d. Here the diromosomes 
have become clearly doubled as a preliminary to division 
of the cell. The same stage in a gametic division in the 
young pollen grain may be seen in e. In / is shown a 
lateral view of the meiotic or reductional division. Ob- 






Ttti. 2. A 0 «pbafte of a •ommtic divUiob In Tradeuantia (X 5,000). 

literature as diromatids or chromonemata). The double 
chromosomal coiled structure is. accordingly, not confined 
to the meiotic, or reductional, chromosomes appearing at 
sexual maturity, as has been practically universally as* 
sumed in the genetical literature of the present time. 




Fto. 4« Jhmogg of various types and ataiea of ebromoaonea io 
Tradtscantia. 

viously, in all these varied types of chromosomes the in¬ 
ternal oiganization is identical. This situation, as has 
been shown objectively above by photomicrographs, is 
entirely unfavorable to the current views regarding the 
relation of dtromosomes to inheritance. 


'S' ' ' 

iFfbvS. ft^productiva dlvUiim la Uw younz polka grain of rrodeiiwiffa 


The present writer has previously pointed out in 
Science (i), on the basis of the facts of fertilization, as 


^Fur^»|Efr, if the (hial structure of the meiotic diviMons 
advent of the se:nial o^lls or gametes were to 
(as is generally accepted) as the result of 
/ the of the double somatic cqu^ment of chro- 

Iptotoixm in hoUjol^ of opposite sex, a reductio 

is reached, since meiotic, somatic, a^d 
.gitihetk chw all ^ibit identically the same 

summary and slightly dia^nunatic 
^ described above in f furfaeaisa- 

<rf itm 


revealed by improved technique, that the chromosomes 
present in the fusing gametes, sperm and egg, as well as 
in the divisions of the fertilized egg itself, are identical in 
organizatimi. It follows that the doctrine of the side-by¬ 
side, or lateral, fusion of dirotnosomes in the reduction 
division and the conclusions in regard to hereditary trans¬ 
mission based on supposed condition have no sound 
basis in fact. 

This ^tuation elihimates also the contradiction that the 
reductionat dlhd^ preceding the formatiem of the ga¬ 
metes, |n to all other typical nudear divisions, 

involves a tuirfon ra^er than a division of chromosomes, 
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1%ere ia a iafUfter important ajkd 
condusion of cuirent cytog^etics, negatived by the 
facts derived from the objective study of chromosomes 
hy the improved and revealing methods outlined in an 
earlier paragraph. It has been assumed for several decades 
that the determination of sex may be brought about by 
male- and female-producing sex chnunosomes,. usually 
designated X and Y chromosomes. These are supposed to 
make their appearance in the mciotic stage a?id to persist 
throughout the somatic or body cell divisions, lliey have 
also been described and figured in the somatic divisions 
of Drosophiia and other dipterous insects. The present 
writer has called attention to the erroneousness of this 
conclusion in such relatively favorable dipterous s|>ccies 
as the mosquito (CtUex) and the blackfly (Simuliim) (/)♦ 
This fallacy is obvious from a study of the ctiurse of 
chromosomal division in the cells of the l>ody in the two¬ 
winged flies or Diptera, which makes it clear that the so- 
called sex chrortio.somes originate by division from the 
same mother chromosomes, exactly as i.s the case with 


chroino^ohi^ of the body* I’hey 
^^tical origin and and cbhaequehtly 

hot be in any sense regarded as sex detetmiruiiitft* 

Ihe recent course of cytological investigation app<^ 
to make it clear that^ as in the inorganic woi^ fundaniOn^ 
tal characters are concealed in atomic and molectthll 
structures beyond the range of vision of our present visug|| 
and even electronic microscopes. 

It may also be added that the supposed genes revealed 
in imperfectly preserved, reproductive chromosomes are 
merely tl^ crossing points of the double spirals of chroma^ 
tin, 4 ^rcsent in all chromosomes. A serious criticism of ; 
them in the capacity of structural bases of genetical genes 
i« supplied by their insufficient number. Further, the 
crossing points of the chromosomal spirals are much more ^ 
numerous in the eaiiicr stages of the meiotlc divisions 
and become still fewer and fewer as the development of 
the gametic cells progresses. 

Reference 
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Poland in the World of Science 

Ignace Zlotowski 
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S CIENTIFIC KNOWLEDGE REPRESENTS A 
product of multilateral international cooperation. 
By pooling their individual contributions, scientists 
of various countries have made possible the (ievelopmcnts 
in science and technology which constitute the founda¬ 
tions of our present: civilization. In the course of their 
work, they arc inspired by the thought that they are 
collaborating with other researchers of the world to solve 
scientific problems. In fact, international cooperation 
has always been a powerful stimulant in advancing 
human knowledge. 

That the scientific world is truly a ‘one world’ has been 
triumphantly demonstrated by the release of atomic 
energy, lliis brilliant achievement in nuclear i)h 3 ^ics 
could never have been attained without the scientific 
and technological knowledge laboriously accumulated 
for the five dtrcade.s siuo: the discover)^ of radioactivity 
by the French scientist, Bec<|ucrcl, and the si^paration 
of polonium and radium by Marie Sklodowska-Curie* 
Today it is in the best interests not only of science but 
also of human welfare to continue assuring close eoopera-^ 
tioa between the scientists of the world. Science is!.no 
longer a complementary clement in cacli countryV^o^ 
npmic and political life but an indispensable part^oj^. ^ 
In this atomic age, adentiJic progress constitute 'ihe 


foundation of every nation*« future; it is, in fact, the 
cornerstone of modern democracy. 

Unfortunately, many countries devastated by the war 
arc unable today to take an active part in advancing 
science and technology. Despite their long scientific 
tradition, they arc practically left out in the scientific 
race toward a better and Imppier tomorrow^ Perhaps the 
most tragic example of devastation that was brought 
about by the Nazi barbarians in the field of science was 
the destruction of scientific and cultural life in Poland. 
The Nazis pursued a ruthless policy of systematic ex¬ 
termination of intellectuals. Seventy members of tbej 
Polish Academy of Sciences perishtid, while 40*70 per Cent;! 
of the total membership of university staffs were lost.| 
One recalls here the case of Prof. Kalandyk, of Poznan,! 
who served as a target for bottles thrown at him at a ■ 
party for SS men. Hand in hand with the destruction pf; 
intellectuals went the eradication of Polish cultural life.J 
Six thousand and four hundred schools, 3,350 culturaP 
institutions, 16,000,000 books, and 700,000 collections < 
and maps were destroyed by the Nazis. 

In spite of this overwhelming destruction, Poland is 
niaking tremendous progress in restoring higher edupa^ 
tipn. Most of the universities that existed in.prewar 
Po^nd W and sev^n new have 




«o^ the ^ <rf thci wr.; Several 

w<l cultural ^titutions previcnijaiy lc»catcd 
in the eaat^ territories, which formerly belonged to 
Pohnd, have been transferred to Poland proper. The 
Ian S^mierz University of Lwow, for example, has 
become the University of Wroclaw, and the Stefan 
Itatory University of Wilno is now the Mikolaj Kopemik 
University of Torun. Among the present universities, 
there are a number of private institution# such as the 
Catholic University of Lublin and the School of Political 
Sciences at Warsaw. In fact, the total student enrollment 
at private universities in the school year of 1945-46 was 
7,142, as compared with <5,022 in 1933-34. In addition 
to the universities, there has been a revival of the so- 
called “nonacademic schools," which grant wrtificates or 
professional diplomas Ufwn graduation but do not issue 
degrees. In this category belong normal schools and 
higher agricultural schools. 

What arc the problems that now confront the univer¬ 
sities of Poland.^ Perhaps the following figures will help 
to answer the question. Nine hundred and eighty-two 
university chains arc occupied, while 630 arc still vacant. 
Twenty-five per cent of all laboratories are still closed 
because of lack of personnel and equipment. Then; are 
present in Poland only 7.39 permanent professors and 
as many as 1,453 so-called “temporary professors" who 
either rotate among a few universities or teach simultan¬ 
eously at a number of schools. It is intcrcstifig to note 
the great discrepancy in numbers between undergraduate 
and graduate students. In 1946-47 52,0(X) undergraduate 
and only 200 graduate students were enrolled. This 
lack of proportion is, of course, a result of the war. During 
that time the schooling of a great many young people Avas 
intomiptcd, and only now are they able to start where 
they were forced to leave off. Thus, in the school year 
1945-46, 1,850 undergraduate and only 211 graduate 
students received diplomas. Another striking fact is that 
out of those 1,850 undergraduate students, only 445 Avere 
women; out of 211 graduate students, only 16. This is, 
of courqp, also due to the conditions produced by the war.' 

It must be remembered, however, that the blow dealt 
by the Nazis to Polish science is not the fiirst one that 
Poland has suffered. The rich Polish scientific tradition 
was interrupted more than once during the last 150 years. 
It has been the strange fate of the country that so many 
of her outstanding scientists lived abroad. Prior to World 
War I, national persecutions forced numerous Polish 
scientists, among them Marie Sklodow'ska-Curie, to leave 


thchr ;;^;naVw l^n Between the two wars,'the Fascist 
regime ndiUg Poland caused many scientists to emigrate 
abroad, and, with the outbreak of World War II, more 
scientists souf^it refuge in foreign countries. The largest 
damage to Polish science ws brought about by the 
planned extermination of scientists pursued by the Nails. 

If the world wants to benefit from the contributions 
of Polish scientists as it has done heretofore and at flie 
same time revive Polish science, certain definite steps 
can be taken. First of all, contacts between PoUsh 
scientists and those in other countries must be renewed 
and maintained. This would involve supplying Polish 
scientists with books, i>eri(xJicals, and other scientific 
publications as Avell as much-needed equipment. 
Secondly, the new crop of young scientists emerging from 
all classes of Polish society should be assisted. For the 
first time in Poland's history, the universities are open 
to all classes, in contrast to the prewar policy when 
higher education was available only to privileged groins. 
In this resi)ect a number of scholarships might be 
cstablUhed to enable promising Polish students to study 
abroad. Of course, aid coming from abrc»ad would not 
solve all the problems which arc confronting Poland. 
There is a large area of endca\'or where the burden falls 
entirely on the Polish scientists themselves. Fully aware 
of this obligation, those who survived Nazi brutality are 
utilizing their knowledge and ability to build Polish 
science on a real democratic foundation. 

The problem of helping devastated countries to revive 
their national scientific life ought to be solved by all 
scientists of the democratic world, in order that the inter¬ 
national community of scientists may become a living 
reality. Poland is only one example of a country with 
new possibilities for scientific work and scientific culture 
in need of help to clcv^elop its potentialities. Such help 
not only will prove to be of great importance to Poland 
but will also bear scientific fruits of benefit to humanity. 

Everyone, and particularly the scientist, realizes to 
what extent mmkrn science can be used for destructive 
purposes. The bright opportunity’ to use science con* 
struct]vely by rebuilding destroyed countries now pre- 
stmts itself. By so doing “the brotherly spirit of science 
which unites into one family all its rotarks of whatever 
grade and however widely dispers'd throughout the 
different quarters of the globe"—as Thomas Jefferson 
out—will manifest itself by utilizing science; to 
create conditions favorable for a free, full, and happy life 
for peoples «11 over the world. 




Association Membership 
Dues Increased 

Nearly every «clcnti£c fMKiety aod edu- 
cational institution is now under financial 
i)msuFe8 as a consequence of greatly in¬ 
creased costs of operation. Most of them 
a year or more ago increased their dues, 
tuitbns, etc.j and many of them are 
making further increases this year* But 
hy strict economy the American Associa¬ 
tion for the Advancement of Science has 
heretofore not had to make any increases 
in the’dues of its members. Now it must 
do BO. 

Although all operating expenses of the 
Association have risen greatly in recent 
years, the present increase in annual dues 
of members from $5.00 to $6.50 is barely 
sufficient, for the sake of illustration, to 
meet the increased costs of printing 
Sciew and The ScimHfic Mcmlkly, Of 
course, the increase in dues could be 
measured against other expenses of the 
Association, but not so simply. Since 
every member of the Association receives 
with his membership either Science or 
The ScUnHjic MeniMyi the increase in 
du« will provide for the increased costs 
Of the jounmls but not for increases b 
other expenses. These are being met by 
economies which are possible with a 
gmtly increased membership, and from 
mcreases in receipts from advertudng in 
Seknee because of its correspondingly 
larger circulation. 

In 1940 there were about 21,000 mem¬ 
bers of the AssodaUon; now there arc 
33,000, 6,000 new names having been 
added to the membership roll in the past 
12 months. Less than four years ago the 
circulation of Science was 17,000j now it 
is 25,000, the inacase patting it in a 
higher class as an advertising medium. 
When its circulation exceeds 30,000 
(within 18 months?), it will rate still 
higher as an advertising medium. These 
considerations make clear the fact that 
when members of the Association nomi¬ 
nate their friends for memlvership they 
arc indirectly giving much needed finan- 
dal assistance. 

The Assodation’s weekly journal, 
h in many respects dmilar to its 
prototype, Naiitre, a weekly megasine 
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edited and published by Macmillan & 
Company, Ltd., the great sdentific book 
publishers in London, jSlngland. Nafnre, 
now in its i60th vobiipe, has a wide cir¬ 
culation throughout the world. In format 
and contents Science is general^ similar 
to Nature. Their pages are of the same 
sue, their issues nonunlly^consist of 48 
pages of text and advettidng, l£nd their 
contents are roughly sinular. Nature, too, 
has had to contend with costs of 
printing—perhaps higher than in this 
country. To meet these costs the annual 
subscription price lor Nature has been 
increased to 4 pounds,-10 shillings, which 
is equivalent to a little more than $18 in 
American money at present rates of ex¬ 
change. In compatfson with this sui> 
scription rate the membership dues of 
$6.50 in the Association, including sub¬ 
scriptions for .S'ciencs or The Scientific 
Monthly, are moderate indeed. 

From the business point of view the 
pubjicatiem of the A&sodation’s journals 
is a substantial undertaking. Each wedc 
more than 25,000 coffies of Science are 
mailed out, or nearly 2J5 tons of paper. 
Each month 16,000 cofues of The 
Scientific Monthly are mailed to members 
and nonmember subscribers, or about 3.25 
tons of paper. The total for both journals 
per year is approximately 167 tons of 
paper. The cost of paper, printing, and 
m^ing next year will be aroupd $140,000, 
or more than $500 each working day. 

In explaimng in some detail the magni¬ 
tude and cost of printing Science and The 
Sdentific MotUklyt partly because they 
are simplest and easiest understood, 
undue emphasis has be^ placed upon 
this part of the AssodationV activities. 
In the first place, the journals must be 
edited and advertisements must be 
secured and made ready for printing. 
The Association also puhliidies technical 
symposium volumes, which are edited, 
advertised, sold, and mailed by the office 
staff, live acoouating force must keep 
accurate, classifii^ records oi all receipts 
and disbursemetvffi, however'' 
items. The ^ mmbers ad-» 

vertiserB excee|l!i4|j^(#^ of mail. 

It might be^^ermlriM;^he feet that 
it has become ae^ea^ lb higreatw^^n^ 
bership dues ^ 


future of the Asaociatiim is ttnoertam« 
Such a omclusion wouM be quite ODittmty 
to the ognnion of its officers, ffince 1938, 
the last year before the wur broke out in 
Europe, the memberibqv of the AsSoqa- 
tion has increased from 19,000 to 33,009, 
and the rate of increase now is much 
greater than it has ever been in the past. 

In this same period the following results 
were accomplished; (a) The Synqxaiuirii 
volumes comprbnng a total of about 4,000 ' 
quarto pages, were establisbed, edited, 
advertised, and sold from the Assoda- 
tion’s offices, and more than $83,000 was 
received from their sale, (b) The AAAS- 
Gibson Island Research Conferences 
(now Chemical Research Conferences) 
were established by Dr. Nell £. Gordem 
and financed by contributions of $1,000 
each from 33 industrial laboratories. In 
the interval since their founding, 79 five- 
day research conferences have been held, 
with a total attendance of about 4,000 
scientists, (c) In 1945 members of the 
Association, in response to a dreuiar 
letter from the administrative ofikes, 
contributed about $95,000 toward carry¬ 
ing out a somewhat nebulous plsn for a 
permanent home. Most of this sum was 
applied, in 1946, toward the purchase of 
the square facing Scott Circle, (d) The 
cumulative balance from t^ratioiks of 
the administrative offices in the 9 years 
since 1938 has amounted to $196,000, of 
which atx>ut $96,000 has been append 
toward the payment for Science and The 
Scientific MontMy under the contract 
with Dr, J. Mc8Iecn Catteil for their 
purchase, and about $80,000 to comifiete 
the purchase of the entire square on which 
the ofi^s of the Aisociatian are now 
located, (c) Since the close of the war the, 
Association has purchased a consideFable 
amount of much-needed office equipm^t 
and is now well supplied for e^ent 
operations. 

Although the costs of ope^tions are 
at present distressioi^y high, the over^ 
picture for the Associatkm is moat eiJh 
oouragmg. Where else in the whole world 
its there an oiganisadon having a» great 
an opportunity to advance science as has 
the AAAS? 





NEWS 

arid Notes 

fiArSMuai CoUecef Richmond, Indi¬ 
ana, celebrated its 100th anniversary 
September 19-23 with a varied pro¬ 
gram of events in which acientists 
played an outstanding part. On the 
evening of September 19 Wendell M, 
Stanley, ol the Rockefeller Institute 
for Medical Researdi, Nobel Prize 
winner anrl Earlham alumnus, pre¬ 
sented an illustrated address on 
“Studies on Purihed Influenza Virus,” 
and the forenoon session September 20 
consisted of three addresses: “What Is 
the Scientific Method?” by Charles F. 
Kettering, General Motors Corpora¬ 
tion; “Science as a Force for Peace” 
by Dr, Stanley; and “Psychological 
and Medical Research in Aviation” by 
Walter R. Miles, professor of psychol¬ 
ogy, Yale University School of Medi¬ 
cine, who Ls also an Earlham alumnus. 
The latter part of the celebration cen¬ 
tered aroimd the founding of the Col¬ 
lege and a conference on "The Place 
of Religion in the Reconstruction of 
Civilization,” Addresses on "Earlham 
in England^' and "Earlham in Ameri¬ 
ca” wore given, respectively, by Frank 
Woods, the Vicar of Huddersfield, 
England, and a member of the Gurney 
family of Earlham Haib for which 
Earlham College was named, and 
by President Jones. Other invited 
speakers included Robert M- Hut- 
dtins, chancellor d the University of 
Chicago, Rufus M. Jonesr emerituB 
prafeaRm tA philosophy, Haverfo d 
College; and Walter B, Fuller, presi¬ 
dent, Otrtis Publishing Company. 

From'the celebration emerged some 
facts about this Quaker 
fcat 100 years; Of all the 
o^U^tioual colleges in the country, 
ranked first in per- 
in 

. itt add0^.r 


(A AiUterkm men ^ 
times the national aVUfa^ of atl col¬ 
leges and universitim on' a total en¬ 
rollment basis; over k 9*year period 
coveted by a recent survey made by 
the Association of American Medical 
Colleges no graduate of the College 
had failed in first-year medicine; and 
finally, of the some 10 Nobel Prices 
awarded to Americans in the field of 
science, two were received by former 
students at Earlham—Wendell M. 
Stanley and Harold C. Urey. 

About People 

C. W. Brabender, electrical engineer 
and physicist, and a well-known designer 
of testing equipment used by food proc¬ 
essors, and A. W. Fom^, formerly 
consultant to the Royal Baking Powder 
Company, Berlin, and European expert 
on groin, flour, and breadmaking, are 
the first foreign scientists to be assigned 
to the Quartermaster Food and Container 
Institute for the Armed Forces, Chicago. 

James H. Bywaters, U. S. Dejaart- 
ment of Agriculture Poultry Research 
Laboratory, East Lansing, Michigan, has 
been appointed research poultryman, 
Virginia Agricultural Experiment Station, 
Blacksburg, Virginia. Dr. Bywaters W'ill 
plan and conduct poultry research proj¬ 
ects aimed tow'ard development and 
guidance of the iH)ultry industiy^ in 
Virginia. 

Alan Oregg, director, The Medical 
Sciences, Rockefeller Pbundation, New 
York City, and Karl M. Bowman, 
Langley Porter Clinic, San Francisco, 
have been appointed members of the 
National Advisory Mental Health 
Council, U. S. Public Health Service, suc¬ 
ceeding Frank F. Tallman, commis- 
sioner of mental hygiene, Department of 
Publk Welfare, Columbus, Ohio, and 
George S« Btevenaon, me^a! director, 
National Committee for Mental Hygiekie, 
New Yoik City, who were both appointed 
consultants in mental health to the U. S. 
Public ^alth Service upon the expiration 
Of their terms oh the Counoll. 

*nbor EadOi| Chakman, Department of 
Mathematics, (Hiio StaU UolvaNdty^ is on 
leave of abi^n^during the autumn terra to 
serve ^ vWfliig pmfessor^^ k^ the Urn- 


Btttart Misfld, Sc^oeg of Madkbe, 
Univerttty of Penn8ylva3ua, was elected as 
the American Delegate of the Eracuttve 
Committee of the International Uubn of 
Biological Sciences at its 11th GenMl 
Assembly held on July 28 at the Royal 
Danish Academy of Science, Copenhagen. 

Arthur R* Colmer, untO recently of 
West Virginia University, is now aasodate 
professor of bacteriology, Louisiana Stale 
University, Baton Rouge. 

Robert A. Conover, Department of 
Botany, University of Illinois, has been 
aji^nted associate pathologist, Uni¬ 
versity of Florida Subtropical E;q>eriment 
Station, Homestead, Florida. 

Stanley W. Oexemann, Corleton 
College, has been named professor of 
biology, Carthage College, Carthage, 
Illinois. 

William H. Summerson, formerly 
associate professor of biochemistry, 
Cornell University Medical College, is 
now chief, Biochemistry Section, Medical 
Division, Army Chemical Center, Mary¬ 
land. 

Emmet F. Hitch, special assistant to 
the management, E. I. du Pont de Ne¬ 
mours & Company's Chambers Works, 
Deepwater Point, New Jersey, has re¬ 
signed after 29 years of service to liecome 
professor, Department of Chemistiy, Pur¬ 
due University. 

Robert Kriss Wyant, formerly ol the 
U. S. Geological Survey, Albuquerque, 
New Mexico, has been appointedi assistant 
curator of Economic Geology, Qticago 
Natural History Museum. 

William H. Hollis, research associate 
and instructor of industrial accident pre¬ 
vention, Center for Safety Education, 
New York University and Stevens Insti¬ 
tute of Technology, has been appointed 
senior safety engineer, Los Alamos Scien¬ 
tific Laboratory, ^ere he will continue 
basic research in accident causation and 
in Industrial safety education program 
develc^nmint. 

Karl Lehmann, professor of fine arts 
and director, Archimological Research 
Fund, New York University, who has 
been directing the salvaging of monu¬ 
ments in Greece Uris summer (Science, 
June 20), recently returned to this country 
after arranging for the continuation of the 
Unhreialty^s archaeolpgical research and 
escavatioo work, interrupted by World 
War U, on the ishnd of Stmwthi^ 
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Albert* who has been coadlK^ 
il^wcMck on the phy«ic» and chemist^ cd 
dmg action at the Uidvemty oi Sydney 
since 1^1 hat been appointed to the staff 
of the Wellcome Research Institution, 
London, to initiate mmilar studies there. 

Arthur G. Vestal* who has been on 
sabbatical leave from the Department of 
Botany, University of Illinois, during the 
past year to conduct ecological studies of 
the grasslands of California, has returned 
to the carppus. 

Myron Gordon, geneticist, New York 
Aquarium, New York Zoological Society, 
and Caryl P. Haskins, director, Haskins 
X^aboratories, have been appointed re¬ 
search associates, Department of Animal 
Behavior, American Museum of Natural 
Hfstorj', Together with T. C, Schnelrla 
and L. R. Aronson, curatorial members 
of the Department, they form the nucleus 
of a group which is directing its attention 
tou’iurd stud)dng factors underlying spe¬ 
cies behavior patterns in relation to prob¬ 
lems of genetics and evolution. 

Deacter H. Reynolds, group leader in 
charge of the Physical Laboratories, Cen¬ 
tral Research Division, Monsanto Chem¬ 
ical Company, Dayton, Ohio, has l>een 
appointed research professor and technical 
director, Division of Research and Devel¬ 
opment, University of New Mexico. Dr. 
Reynolds assumed his new duties Sejv 
tern her J, 

Grants and Awards 

The Worcester Foundation for 
Experimental Biology has, during the 
fiscal year ending May >U, 1947, been 
the beneficiary of research grants totaling 
approximately $100,000, according to a 
report submitted by Hudson Hoagland 
and Gregory Pincus, co-directors. Donors 
of the grants included* the Applied Re¬ 
search Foundation* San Antonio, Texas; 
the Donner Foundation; the American 
Cancer Society, Massachusetts Division; 
the G. D. Scarle Company; the Com¬ 
mittee on Endocrinolog>^ National Re¬ 
search Council; the Coundl on Pharmacy 
and Chemistry, American Medical Associ¬ 
ation; the American Academy of Arts and 
Sdencea; the Schering Corporation; 
and the U. S. Navy. Since July 1 the 
Foundation has received grants of $9,236 
from the Cancer Committee of the TJ. S. 
Pul^ic Health Service and $30,469 from 
the Comnaittee qn Problems of Ag^ng of 
the U. S. PubKc Health Service. * 
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The Foundation k d educa¬ 
tional and research engaged in 

basic biological invcsdigalions. Part of 
its income is derived from annual con¬ 
tributions of Worcester driaens and 
institutions who subscribe to member¬ 
ships. The Foundation's 450 members 
contribute approximately $25,000 per 
year toward overhead. To quote Drs. 
Hoagland and Pincus, "this community 
aid (or basic science, given in the same 
spirit that characteruses its support of 
music, art, and other civic mstitutions, 

is most unusual and worthy of note.*' 

• 

The New York Academy of Sciences 

has received grants totaling $10,000 from 
the Anna Fuller Fund, Jane Gofiin Childs 
Memorial Fund for Medical Research, 
NRC Committee on Growth acting for 
the American Cancer Society, and Na¬ 
tional Advisory Cancer Council of the 
National Cancer Institute, for purt>oses 
of aiding the .Academy in publishing the 
l)ook, The biology of nteimomas. I'his 
w'iil contain 27 papers, most of which were 
read at the Academy's conference on 
'The Biology of Normal and At>^i^cal 
Pigment Cell Grow'th,” held at the Ameri¬ 
can Museum of Natural History, Novem¬ 
ber 15-16, 1946. Myron Gordon, 

geneticist, New York A(|uarium, New 
York Zoological Scxdety, and organizer 
of the jiigment cell conference, is con¬ 
sultant editor of the volume. Publication 
is exjieclcd this year. The New York 
Academy’s editor is Roy W. Miner, and 
its executive secretary is Mrs. Eunice 
Thomas Miner. 

Industrial Lslboratorles 

The Eastman Kodak Company has 
announced a new method of making 
silver nitrate crystals for use in photo¬ 
graphic manufacturing. The former meth¬ 
od of production of the crystals by 
eva]x)ration in open porcelain dishes is 
now replaced i>y a system Using machinery 
that makes tlie crystals continuously and 
dries them in a few minutes. The drying 
process alone used to take several days. 
Chunks of silver, the material which 
makes modem photography poaaible, 
are dissolved in nitric arid and the result¬ 
ing greenish liquid goes into storage tanks 
from which it tS slowly pumped into 
1,000-gaUoii staitiles^steel crystalUaers. 
Here the liquid undergoes constant 
sticringand 

solution, w^hich pMikes lot formation and 
growth of cr>^tais in the lower part of the 


tipAk. After being Iroa the tank 
through a pipi^j Into perR^ 
steel baskets, and relieved of ikxMd of thefr 
moisture by a spinning of thq baskets, 
the crystals are redkadv^ in distiOed 
water and the crystallixihg process re^ 
peated. A rotary drying drum is finally 
used for completely drying the crystals 

Irving I. RusofiF, formerly head of 
nutrition, Fleischmann Laboratories, 
Standard Brands, Inc., has been, ap¬ 
pointed section head, Organic Research 
Laboratory, Central Laboratories, Gen¬ 
eral Foods Corporation. 

Meetings 

The WiUlam James Lectures on 
Psychology will l>e given this year at 
Harvard University l>v B. F. Skinner, 
Indiana University, on the topic *‘Veri)al 
Behavior.” Dr. Skinner will speak at 
4:15'P.M. on Fridays os follows: October 
10, *‘Thc Age of Words”; October 17, 
“Verbal Behavior as a Scientific Subject 
Matter”; Octol^er 24, “Types of Verbal 
Behavior”; October 31, “Words and 
Things: The Problem ol Rjcference”; No¬ 
vember 7, “Multiple Sources of Verbal 
Strength”; Novemlier 14, “Making Sen¬ 
tences”; November 21, “The Effect Upon 
the Listener”; November 28, “Under¬ 
standing: Real and Spurious”; December 
5, “Thinking in Words”; and December 
12, “The Place of Verhai Behavior in 
Human Affiurs.” 

The Electronic Components Sub* 
committee* Alrerift Radio and Elec* 
tronlcs Committee, Aerosuuticol 

Board, is sponsoring a technical sym¬ 
posium on “printed Circuits” to be held 
at the Interior Department Auditorium, 
18th and C Streets, N, W., Washington, 
D. C., October 15, beginning at 9;30 A, 
M. Eleven technical papers will be lire- 
sented under the direction of Oedo Bru* 
netti, National Bureau of Standards. 
Speakers will be included from the Army 
Air Forces; Navy Bureau of Aeranautici; 
Nationai Bureau of Standards; Ceiitralab 
Divirion, Globe-Union, Inc.; E. L du Pont 
dc Nemours 4c Company, Inc.| Interna- 
ticHud Resistance Company; Continental 
Carbon Company; Signal Corps ^gineer- 
Ing Laboratories; Remington ArtPs Com¬ 
pany; Coming Glass Works; Metaplait 
Company; Altair Machinery CtttpOrtttion; 

Aeronautical Board is issidng iu^ 
a limited nun^r of u4rich are jivgB* 



Able upon feq[ueet to Printed GizcuHs 
Sytnpoeixun Omuoittee, Nayy Pepart- 
meat, Room 1W91^ Waahington 25, D, C. 

A teohnltPAl aymposlum on the Ha- 
tlonai Bureau oi Standards Casting 
Retihif developed by the Bureau for pot¬ 
ting high-frequency radio equipment, will 
be held in the conference room of the 
Bureau's Materials Testing Laboratory, 
Washington, D. C., October 16, beginning 
at 9:30 A.M. The symposium is open to 
interested representatives of industry and 
government. The casting resin, primarily 
designed for i>otting high-impedance, 
high-frequency electronic equipment, af¬ 
fords ruggedness, moisture-proohng, and 
circuit stability. The speakers will include 
llarry Diarooml, chief, Ordnance Devel¬ 
opment Division, in which the resin vtis 
developed, and P. J. Franklin and M, 
Weinberg, who were active in its formu¬ 
lation. An open discussion of the subject 
will follow the addresses. 

All registrants for the Pacific 
Industrial Conferences, running con¬ 
currently with the 1947 Pacific Chemical 
Exposition, October 21-25, San Francisco, 
are invited to attend the programs pre¬ 
sented by the participating groups, in¬ 
cluding the California Section, American 
Institute of Chemical Engineers; An>cri- 
can Society for Testing Materials; 
American Institute of Mining and. 
Metallurgical Engineers; Golden Gale 
Paint and Varnish Production Club; 
Northern California Rubber Group; 
Pacific Itrsecticidc Institute; Institute of 
Food Technologists; Western Chemical 
Market Research Grouj); Analytical 
Grou|>, Californiii Section, American 
Chemical Society; Petroleum Group, 
California Section, American Chemical 
Society. R. D. Stewart, University of 
California, is program coordijmtor for the 
Conferences. 

The American Anthropological 
Association will hold its annual meeting 
in Albuquerque, New' Mexico, December 
28-31, inclusive, with the University of 
New Mexico as host institution. An 
invitation has l>een extended to the 
Society for American Archaeology to 
meet Jointiy with the Association at that 
time. 

The queatlon of eoll surveys In the 
CATIbbaba was considered at some length 
theaecond waak^n of the W^t Indiei 
which, met in St. Thom^, Vir^ 
^ in Feisty-March 1946, At 


that time it was recommended to theCgrib- 
bean Commission that, because of the lim¬ 
ited number of qualified aoil sdentilats in that 
area, an informal meeting ol soil Kientists 
nominated by the governnumts. of the 
Caribbean territories and those of the 
U. S. Department of Agriculture be called 
at an early date. Following upon this 
recommendation the Commission ap¬ 
pointed a subcommittee consisting of 
H, J. Page (chairman), principal, Im¬ 
perial College of Tropical Agriculture, 
Trinidad; D. Blanche, acting head, 
Agricultural Service, Martinique; J. A. 
Bonnet, head, Soils Department, Agri¬ 
cultural Experiment Station, University 
of Puerto Rico; F. Hardy, professor of 
chemistry and soil science, Imi>erial 
College of Tropical Agricultui^; and H. 
J. Muller, agricultural chemist, Depart¬ 
ment of Agricultural Economics, Surinam. 
This subcommittee, which met in 
Trinidad March 15-18, 1947, recom¬ 
mended in turn that a Conference of 
Soil Scientists be held in Puerto Rico 
in 1948, under the auspices of the Com¬ 
mittee on Agriculture, Nutrition, Fish¬ 
eries. and Forestry of the Caribbean 
Research Council. I’he proj^osed agenda 
includes: (1) prestmUition and discussion 
of coUcctccl data on soil-forming factors 
of the various territories; (2) standardiza¬ 
tion of field and laboratory methods of 
soil surveys; (3) discussion of different 
systems of soil classification and maiiping; 
(4) formulation of a detailed regional 
program of surveys; {.‘'i) survey of prob¬ 
lems of st)il erosion, conservation, and 
renovation; and (6) practical application 
of soil surveys to land utilization. It is 
intended that the proiwsed conference 
\yc as representative as possible. The 
working committee which is preparing 
for the Conference has not yet settled 
ujKin a definite date. 

''Earth Sciences From the Oceano- 
graphic Point of View” was the general 
toi>ic of discussion at the second session 
of the New England branch of the Ameri¬ 
can Geophysical Union, held at the 
Marine Biological T.al)oratory, Woods 
Hole, September 18, under the chair¬ 
manship of C. 0*D. laclin. Highlight of 
the meeting w'as Maurice Ewing's talk 
on the recently con( luded expedition of 
the AUantix to the mid-Atlantic Ridge 
(Seknee^ July 18), during which con- 
aideiftbie quantities of rock from the 
steep slopes of the Ridg^ virera ^tajned 
for exai^natioii and claarificatlon. A 
paper Revecend Daniel Xinehan, of 


Weston College, Massachusetts, described 
the tripartite system of recording thn 
direction and location of a hurricane 
through three U. S, Government seisndc 
stations set up in the West Indies. W. D. 
Urry, Carnegie Institution of Washington, 
described a method whereby the age of 
sediments on the ocean bottom may be 
determined by analysis of their radium 
content. Prediction of average monthly 
conditions under which Navy landing 
craft and seaplanes can safely be operated 
near beaches is made ^wssible by an 
instrument described by H. R. Seiwell. 
J. B. Hersey and Hilary B. Moore, 
Woods Hole Oceanographic Institutiofn, 
discussed the question of whether shrimps 
or fish cause an unusual recording on 
ships’ sonic sounding instruments. E. E. 
Watson, also of the Institution, described 
the bathyclinograph, by which a vertical 
current profile may be obtained. Henry 
Stommcl and j. L. Worzel, both of the 
Institution, discussed, reBj>ectively, a 
theoretical study of large-scale ocean 
currents w'hich demonstrates that dis- 
cre]>ancie8 between the facts that great 
ocean currents are primarily driven by the 
force of iKirmiinent wind systems and that 
these currents aa‘ not most intense where 
wind is present are a logical outcome of 
influence of the earth's rotation, and 
gravity observations made at sea. 

The Symposium on the Use of 
Isotopes In Biology and Medicine held 
at the University of Wisconsin September 
10-13 brought together over 500 leaders 
in many branches of science, including some 
20 foreign scientists—the largest scientific 
gathering ever devoted lo the exchange 
of information about isotopes. The 
pai>ers presented at the symposium, which 
were oriented toward the use of isotopes 
as a laboratory tool in a variety of fields 
including medicine, lji()cbemistry, chem¬ 
istry, [ihysics, bacteriolog>% genetics, 
Ijotany, and cancer research, will be 
published in monograph form within a 
few' months. 

Recent Deaths 

William C. Anderson. 83, dean emeritus, 
Brooklyn College of Pharmacy, Long 
Island University, died in Keyport, New 
Jersey, September 3. 

Nell A. Miner, 49, professor of geology 
at Cornell College, Mount Vernon, Iowa, 
died September 16 following an iWn^ of 
seveml months. Dr. Miner was known for 
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on Plehidcotic fpotogy 
linttitolte iw founder «(id ^iractor 
nlCaiuin^N^ Wix^KSver, Wyoming, 
for gummer inetruction in Md geology. 

WitUam Seaman Balnhridge, 70, 
;:^essor of operative gynecology, New 
Ifotk Post-Graduate Hospital and School, 
professor of surgery, New York Polyclmic 
Medical School and Hospital, and surgeon 
and ^retary, Research Committee, New 
Yodc Skin and Cancer Hospital, died 
September 22 at Danbury Hospital, Con¬ 
necticut. 

Pierre Lecomte du Noily» 64, 
at one time chief, Division of Molecular 
Biq>hysics, Pasteur Institute, died Sep¬ 
tember 22 in Roosevelt Ho6|^tal, New 
York. Dr. du Nolly,' a former associate 
member, Rockefeller Institute, was the 
author of ffwoan desHny^ published in 
February. 

Benjamin Carpenter, Jr., 51, asso¬ 
ciate professor of physics, Navy Pier 
branch, Dniverslty of Illinois, died S^- 
tember 24 of a heart attack shortly after 
attending a noon class. 


Synthetic etar sapphires and rubles, 
made by the Linde Air Products Com¬ 
pany, a unit of Union Carbide and Carbon 
Corporation, were shown for the first 
time at the American Museum of Natural 
History, New York City, on September 
24. F. H. Pough, curator of Physical 
Geology and Mineralogy at the Museum, 
indicated that these can Ixt distinguished 
from the natural star stones by the curv¬ 
ing lines which appear on the backs of 
synthetic stones, which may be detected 
by jewelers with no great difficulty. It 
is not anticipated that the new synthetic 
stones will have any deleterious e0ect 
u(x}n the fine star stone market, even 
though synthetic rubies require the eye 
of an expert for distinction. Because each 
is individually processed and it is difficult 
to achieve uniformity in production, the 
synthetic stones w^ili vary in quality, and 
it will be as hard to match them as to 
match natural stones. 

The latltuto Itallano di Idroblo* 
logla, Pallansa, Italy, founded m 1933 
with private endowment and Ibcated on 
the north shore of the Logo Maggbre, 
haa announced that it has space available 
for foreign guests. There is also a branch 
at Vareuna^ on tibe east shore of Lago di 
Como. The main activities at the In- 
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stitttte are in tho 

acotogy, systenmricaiy^ij^^ genets 
ics (e^dally and evoiu^ 

tion. It publishes si aedlim of Mmam^ 
the third and fourth volumes of which are 
to appear shortly, and it is derired to 
arrange exchanges between Urese and 
journals or proceedings of American 
sodeties and laboratories. The Institute’s 
equipment for field and laboratory work 
provides ample fadUties for limnological 
investigations on both the great and the 
smaller lakes of the Alpinoiiegion. The 
equipment of the generic faboratOries is 
particulariy suitable . for studies on 
population genetics and on biophysical 
problems. The Institute ofiers free lodging 
and laboratory space to foreign guests, 
up to a maximum of hve at a time. For 
further information, applications, and 
arrangements, those interested should 
contact Dr. E. BakU, director, Istitulo 
Itallano di Idrobiologia, Palianza (pro- 
vincla Novara), Italy. 

The Society for Study of Evolu¬ 
tion has recently published the first issue 
(Vol. I, Nos. 1~2, March-June 1947) of 
Evolution^ a quarterly *'international 
journal of organic evolution” which is 
under the editorship of Ernst Mayr, 
The American Museum of Natural 
History, New York City 24. Assisting 
Dr. Mayr is a group of associate editors 
including C, KpUpg, Los Angeles; J. B. S. 
Haldane, London; J. Huxley, London; 
G. L. Jepsen, VxmeoUm; A. Mflntxing, 
Lund; T. S. Westoil, Aterdcen; R. W. 
Chaney, Berkeley; C, D. Darlington, 
London; R. A. Fisher, Cambridge, Eng¬ 
land; C. Hubbs, La Jolla; N. Newell, 
New York; J, jPiveteau, Paris; Th. 
Dobshansky, New York; N. P. DuHnin, 
Moscow; B. Renscb, Munster; A. S. 
Romer, Cambridge, Massachusetts; G. 
L. Stebbins, Berkeley; and W, B. Turril), 
Kew, England. Subsenprions to the 
journal ($6,00 p€jr volume) may be 
ordered through the business manager, 
K. P. Schmidt, Chici^ Natural History 
Museum, Chicago 5, Blinois. This journal, 
designed to meet fhe acute need for a 
publication devoted exclurividy to results 
of research in the field of evolution, wilt 
bring together contribulloDS from all 
fields of biology. 

The Library the Botaaieil 
Garden and Inatltuteandthe Ctypth- 
gamicol Laboraaoif ^ center ol sttuS^ 
on fungicides, hijfinan and compaiative 

mycppathology, an4 

Pavia, Italy, hbriegM 


in^turim. Almoiit 
AtU (Transactions; 4S vola hom liSB on) 
and AfMAo Bdiwoko (22 vote, from 
1925 on) are avi^labls at well at i^rints * 
of the same periodScals and of 
palhehgfa and II Famaco, Comnumica- 
tions may be addressed to the director, 
R, Cifcrri, P. 0. Box 165, Pavia^ Italy. 

The excellent technical Uhrary* 
Teknininen Korkeeoulu^ Institute of 
Technology, Helsinki, Finland, was 
bombed and totally destroyed during Che 
recent war, according to a report from 
Arthur E. Morgan, Community Service, 
Inc., Yellow Springs, Ohio, who was a 
recent visitor there for the American 
Friends Service Committee. Mattti 
Levon, director of the Institute, will 
welcome gifts of scientific and technical 
bocks and periodicals from this country to 
take the place of those destroyed. Any 
such gifts should be marked for the 
Institute of Technology, Helsinki, and 
sent to the Legation of Finland, 2144 
Wyoming Avenue, N. E., Washington, 
D. C. J. T. Jutila, Finish Minister, will 
arrange for their shipment. 

Make Plans for— 

The New York Academy of 
Medicine, 20ih Graduate Fortnight, 
Getober 6“17, 2 East 103rd Street, New 
York City. 

Electrochemical Society, Fall Con¬ 
vention, Octolwr 15-lS, Boston. 

American Chemical Society, Z%ila'^ 
delpbia Section, Fall Meeting, October 
16, Franklin Institute, Philadelphia. 

National Conference on Induatrldl 
Hydraulics, Third Annual Meeting, 
October 16-17, Hotel Continental, Chi¬ 
cago. 

^ Society of Rheology, October 30-3U 
New York City, 

American Institute of Elee^lai 
Engineers, Midwest General Meetiiig, 
November 3-7, Chicago. 

American Institute Of Ohemloid 
Engineers, November 9-11, Detroit, 
Michigan. 


Aihertcan AssoriKttoo for v! 
Adv^cemeiit Bctutteen ll4tli i 
Meeting, DeeeUiber 







and never acquire validity by cStatbni in 
vytimymy . 0|)micm 26.1 
(b) If an originffj ^^dling is suapected 


of betng erroneous but cannot be so 
demonstrated from the ori^nal publican- 
tion itself, it is not subject to change and 
ts to be treated in all respects as a proporly 
formed name. (See Opinion 34^) 
n. In subsequent publications variant 
spelHngs may occur either through in- 
Taxanomlats and aoologtsta whose for the Tewording of Articles 19 and 20 tention or nusadventure. For the purpose 
work requires close attention to the of the present Code. of this section emendations are d e n ned 

scientific names of animals are frequently The full Committee approved the new qb changes that are originally stated to 
confronted with names that were badly interpretations and directed the sub- t)e intentional, or are demonstrably so; 
formed when first proposed or that appear committee to publish them for considera- errors are any changes that are not 
to be spehed erroneously in one M'ay or tion and discussion by aoologists. If emendations, including those of doubtful 
another. Even more commtm are is- substantial agreement caft be reached, status which cannot be demonstrated 
advertent errors and intentional cmenda- It may be in order to transmit the sug- from the original publications to be emen- 
tions when names arc cited subsequently gested articles to the International Com- dations. 

to the original proposal. If only a few mission for submission to the Interna- (a) Emendations that are justified ' 
animals were named, these orthographic donal Congress of Zoology, the only body under Section I above (see la), 
deviations would be of small consequence, with power to amend the Code, which will (h) Emendations that are not justi- 
The names could be emended to com- meet fur the first time since 1935 at £ed under Section I above arc separately 
spend with the best classical orthography Paris during July 1948. validated and are objective junior syn- 

(for the names must be Latin or latin- Discussion and constructive criticism onyms of the name in its original form; 
Ued), and all would be well. But since by letter or publication would be wel- they are available as replacement names; 
there are many hundreds of thousands of corned by the Committee. The wording they preoccupy any later names of the 
named animals, the situation is not ao of these proposals, which arc intended to same spelHngs; and their author is the 
rimpte. Obviously, each genus or species bring together in a coherent and logical one who proposed them as emendations, 
of animal can have only one valid name whole the present Articles and the per- [See Opinions 34,120, 125, and 148 (with 
spelled in only one way, and no two may tinent Opinions of the International supplementary note).] 
have the same name. Hence, since many Commission, as well as one new corollary (c) Errors, as defined above, are cor- 
names are inevitably very similar, great principle, has been very carefully studied rectablc and are to be treated as if corr 
confusion can result if each author is free in an attempt to cover in principle all reeled wherever they occur. They have no 
to speU any name in the way that pleases contingencies. It is to be taken Uterally separate status in nomenclature, do not 
him most Purely inadvertent errors in and strictly. The words “error" and preoccupy, are not available as replace- 
subsequent citations can likewise cause “emendation" are defined in pamgraph ment names, and never acquire validity 
confusion. II. by citation in synonymy. (See Opinion 

Under Article 19 of the International Article 19.1. The original orthography 29,] 

Rules of Zoological Nomenclature the of a name is to be preserved unless it can Example: The generic name (h^ykHus 
original orthography of a name is to be be demonstrated from the original pub- has been written erroneously as 
preserved, e^ccept that emendations may lication itself that there has occuned a OxiUskis^ OxyUlus^ Oxykim, OxyldtSf 
be made under certain restricted dicum- lapsus caiamif a printer's error, or an Oxyklius^ Oxykllus^ Oxytelus, and OyxU- 
stances. Unfortunately, Article 19 is error of transcription. Incorrect trans- lus. These are all to be corrected and 
smnewhat ambiguous as to what these literation and misuse of connective letters have no separate status, 
circumstances are, and it likewise fails to arc not errors in this seiue. (See Opinions Example: In 1833 Germar (Rn. 
cover fully the status of emendations and 8, 26, 36, 60, and 70. (Opinions 41, 61, EntomoL, 1, 175) published the name 
subseciuent erroneous spellings. This and 63 appear to us to be inconsistent Dklyopiusea (Homoptcra). Among the 
ambiguous and Incomplete coverage has with the rest of the Rules and Opinions, numerous variant spellings of this name 
led to widely varying practices among We are unable to correlate them with the that have occurred is the lapsus calami 

taxonomists and to considerable con- prindples outlined above,)] Didyoaola of dc Seabra 1930 (Ar^* 

fusion, (a) When demonstrable from the Seui Biol, For., 1,347). This iapm may 

In view of these considerations the original publication, such errors in have been calmed by association with 

imdetalg&ed^bcommittce of the Smith- original spelling arc correctable and are DiUyonoia Curtis (Hemiptera), with 
soi^ Infti^tioin Committee on Zoolog- to be treated as if corrected wherever which insect it could not have heon con- 
Icai omiposed of taxono- they occur; the corrected spellings are fused. The error is to be corrected and has 

U. S.^ Rational MuseoxUi the justified emendations and take the place no separate status in nomenclature. 
Butehu qi of the original (enoneous) Spellingi Article 20. In forming names based on 

Sutvt^i and the rcnpects^ indiidlng date and a^tiK>lsbqK sources using sn expanded Latin alphas 
jgat^ xamy 11m eridne^ bet, the exact speuing of the source as 

^ j^e prdldmie s^tUainimmetiGlatumi <^ giiofnf is to be preserved, including idkt 

taaika. (The modem expanded 
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X.a4in contains many characters 

ttEiknown to the Romans. Among these 
are: 6, ^ Cf others, 

^fhese are to be used whenever appro- 
pnate. Failure to use them in the name 
when they are quoted in the source will 
produce an erroneous spelling which is to 
be corrected to the proper form.) Names 
introduced in conflict with this principle 
are to be corrected in accordance with 
Article 19, la. (See Opinion 27; also 
Opinion 8, paragraph 4, of the Discus¬ 
sion.] 

Example: In forming a name to honor 
the Swedish hemipterisl, Carl StAl, the t 
should be used instead of a, as.5<a/ia, 
but Stalia^ if introduced without state- 
meni of source, would l)e acceptable, 
It could be corrected to St^ia only if 
proof of an error was in the original 
publication. (Richard E. Blackweldrii, 
J. Bkookks Knight, and Curtis W. 
Sahrosky, Washinf^m^ D. C.) 

The effects of a new class of antt- 
filarial compounds, cyanines, on the 
metabolism ot adult fllarlac and growth of 
lACterla have recently been described by 
Welch, €t al. and by Brooker and Sweet 
(Science^ May 9, pp. 486, 496). A striking 
similarity is obvious in the action of the 
cyanines and the antimalarial drug, ata- 
' brmc. 

Welch, e/ a/, report that cyanine $ 348, 

(1 -amy 1-2,5-dimethy I - 3 - pyrrole) (1 -4) - di- 
rti^hyl-2-quinoIine) dfmethinecyanine 
diloridc, inhibited the resjuratory activity 
of the liiariae at low concentrations of the 
drug. This was associated with a com- 
IM^nsatory increase in glycolysis. An 
analogous situation was rep<irU‘d in the 
actitm of atahrinc in the glucose metalw- 
liam of Plasmedium gaJlinaceum (M. 
Silverman, ei al. J. inf. Dis., 1944, 7S, 
212). liow concentrations of atabrine in¬ 
hibited the respiratory activity of P. galli- 
naceum, with a resultant increase in 
glycolysis. 

Brooker and Sweet reported that the 
growth inhibition of Pischirichia colt by 
cyanine iii 348 was partially reversed by 
high concentrations of thiamine, ribo¬ 
flavin, nicotinic add, and ]iantothenic 
acid but not by pyridoxinc and p-aniino- 
benzoic odd. Identical effects were ob¬ 
tained with these B vitamins in the 
growth inhibition of E. coU by atabrine by 
Silverman and Evans {J. hid. Chem., 
1<M4, 154, 521). It was also shown that 
the naturally-occurring t^olyamineB, sper- 
rame and sjiermicUn^, arc active antago¬ 
nists of the inhibitory effects of atabrine in 


the growth of E* Both rop^rts 
(Brooker and Swee^ SiMrman and 
Evans) indicated that natural mateiiak 
contain antagonists lor cyanine $34S 
and atabrine whose activity cannot be re¬ 
placed by the well-characterized B 
vitamins. 

It seems quite |K»saihle that when the 
modes of action of cyanine ^st48 and 
atabrine are established, the fundamental 
mechanisms involved will be essentially 
the same. (Milton Silvxruan, DfHHsion 
of Physiology, NaUonal InstU^of JleaUh, 
Bethesda, Maryland.) 

The restilts of deteiminatlonaof the 
growth hormonea Of aeveral species of 
plants, native and exotic, including trees, 
by M. Kramer and K, Silberschmidl have 
recently appeared (Arg. Jftd. Biol, DtpL 
Dcf. San, Agric. (Silo Paulo), Novcral)er 
1946, 17, Art. 7). 

Extractions were made from segments 
of organs and sections of cambium by 
contacts with agar, and measurements 
were made by the conventional Avetta co- 
IcojJtile bending test. Relative concentra¬ 
tions from leaves, inflorescences, etc. w^th 
eicpected gradients from regions of origin 
to growing tracts in stems and elsewhere 
were found. 

Since climatic, seasonal, and geographic 
features were taken into account, it seems 
necessary to correct the erroneous as¬ 
sumptions that my owm results, cx|)rcsaed 
as dcndrograpliic measurements of Salix 
and PopiduSf were obtained by experi¬ 
ments in Washington, and that 1 found 
the behavior of the tw’o trees parallel. 

Dendrographic records of Populus 
were made of one cf seven species native 
to the region, under regulated irrigation, 
through several of the long, dr>, hot 
summers characteristic of the TuCson 
area. Similar observations on Salix 
lasioUph were made from 1922 to 1935 
at Carmel, CaHfoniia, at which place 
this tree is native (Carnegie Institution 
of Washington, Pttbl. 462, 1936, 152- 
158). llie maritime climate, vi^ith equable 
temperatures, humidity, and unvarying 
soil moisture and with the implied longer 
growing season, forms a basis for a den- 
dtographic record widely different from 
that of Paptdus in the Arizona desert. 
The divergent fcattiriia of the hydrostatic 
mesitwork of tlic two tree* might be 
expected to cause their divergent be¬ 
havior if cultivated together in a neutral 
region {Amcr. /, Bot„ 1946, 3^, 318- 
328). (D. T, MACi>OtJbAi^ R,F,D. *1, 
Box J70, Carmd, Ca^0m>la,y 


TapUti and Bryi^ pn the use <if mtemu^ 
iaed therapeutic agents by inhalatbnXScf- 
enccf May 9, p. 502) merit comment. 

(1) Tapiin and Bryan indicate that 
their patients prefer the inhalation of 
penicillin dust to penicUUn aerosol It 
should be called to the attention of readers 
of Science that penicillm dust having par¬ 
ticles 1 /I in diameter, as rq>orted by these 
authors, is also an aerosol Suspension of 
fine, solid particles in a gas constitutes 
aerosols very commonly used both in in¬ 
dustry and in medicine. For example, 
burning asthma powder i^roduces an aero¬ 
sol which has been known and used for 
many years in the therapy of asthma. 

(2) The arguments advanced by TapUn 
and Bryan on the advantages of adminis¬ 
tering penicillin and other antibiotics as 
fine ixjwdcrs 1 M in radius are not neces¬ 
sarily correct. The mass of a particle I ju in 
radius is proportional to the cube of the 
radius. Assuming that the jiarticle is 100 
per cent penicillin, the mass is propor¬ 
tional to 1.0, or equal to 1 mass unit. The 
writer has utilized penicillin dissolved in 
water containing approximately 1,000,000 
units/cc. with the DeVilbiss No. 640 neb¬ 
ulizer. With this nebulizer moat of the 
dose is administered in particles from 1 to 
2 in radius (>lwn. Allergy, 1946, 4, 440). 
It is evident that particles 1 /u in radius 
will have approximately 60 per cent of the 
mass of the liquid particle as penicillin, or 
each particle will contain approximately 
0.6 mass unit. This is somewhat, but not 
much, leas than the solid particles of the 
aerosol of TapUn and Bryan. However, 
this difference is more than comfwnsated 
by the presence of many particles reaching 
2 m in radius. The dose of penicillin in 
these particles is 60 per cent of (2.0)* or 
4.8 mass units of [.^nicillin fjcr fjartide. 
This is more than four limes the amount 
of fjcnicillin per particle of solid t>enjcillin 
in a penicillin dust having particles 1 m 
in radius, 

(3) The loss of penicillin dust by de¬ 
posit in the mouth and upper respiratory 
tract is not described. 

In view of (a) the simplicity of using 
penidllin dissolved in a liqmd, (b) the 
availability of ordinary commercial nebu¬ 
lizers, and (c) the di^culty of maintaining 
penicillin partldes without aggregation in 
tropical storage, it is believed that, lor the 
p^sent, the use of penidlliit actoaoU in 
the form of liquid droplets is to Tocom- 
m^ded for routine procedures. (Earoid 
A* Arrahson^ Tfie 
COW Blew Yatk) 
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DDT for Powder-Post Beetle 
Control in Bamboo 

Harold K. Plank 
Federal ExpeHmeni Slalion^ Mayaguez, Puerio Rico 

Scarcity of Ea»tern Heimsi^here bamboo resulting from the 
war aiul continued shipping difilculties has created a rising 
interest in bamboo produced in the Western Hemisphere. 
About 30 species and varieties, comprising probably the 
largest collection of l^amboo in this part of the world, have 
been introduced into Puerto Rico hy the Federal Eaeperiment 
Station in the 45 years since its establishment in Mayaguez. 
A number of these s{)ecies have shown themselves to be well 
adapted to local conditions, and culms are now available in 
commercial quantities in Puerto Rico or other parts of the 
Western Hemisphere. However, the main limiting factor 
here, as elsewhere, in the utilization of these species has been 
the infestation of the dr>' culms by the widely distributed 
bambo4) powder-post iMselle (Dinoderus fninuitut F.). 

Although none has yet been found to be immune, systematic 
testing over a period of years has shown that a number of 
species jNissess considerable natural resistance to this most 
troublesome and damaging pest. Much of this resistance was 
associated with lack of starch in the wood, and, where Utile 
starch was present, resistance was correlated with low moisture 
content and high specific gravity (7). The upper part of the 
culm was more resistant than the lower, and usually the older 
the culm^ the greater was its total resistance to the beetle. 

The best of various artificial methods to increase Ijeetlc 
resistance or to prevent attack either have been too cumber¬ 
some or too hazardous or have adversely affected the character 
of the wood for general use. Among some of the least cumber¬ 
some that have given good results have been harvesting culms 
of resistant ages and allowing freshly cut, untrimmed culms 
to dry or cure in the field. Recently, tests of the effect of 
^‘Hakelite-fordng'* were conducted in coofieration wath the 
Puerto Rico Development Company. While this impregnation 
of the wood with BakcHte did not entirely close the pores 
of the wood or change its reaction to the iodine starch test, 
it did harden the wood and imparted to it other commercially 
desirable qualities. Under the most severe conditions of in¬ 
festation, pieces so treated remained immune to the beetle, 
while untreated wood of the same species and age was heavily 
attadeed. 

Rxtenial application of DDT is proving more practicable 
than the foregoing and by far more effective than any other 
insectkadal tveatraent yet tried. In tests now in progress, 
one thorough brushing with a kerosene solution at the S 
per pent r^ual strengtli resulted in H per cent control 
0f :irieterno<^ in highly suBoeptibie, freshly har- 

culms of vidgaris. After trea.t- 

mwt ^e^ Ctiims were held in ( 4 >en storage away from rain 
the same canditions, a aatumted 


solution of pcnlacblorophenol in kerosene and a 2 per cent 
solution of sodium pentacblorophenale in water plus 2 per 
cent of wettable sulfur produced 3 and 6 per cent control, 
respectively. Most of the few beetle holes in the DDT-treatcd 
culms were shallow. No internal infestation had developed that 
could be detected without splitting, while in the check and 
other treatments many culms were completely riddled, Heavy 
crystallization of DDT persisted on most of the intcrnodcs, 
and no living beetles (but many dead ones) were seen about 
the nodes where side liranches hod been removed. The prac¬ 
tically colorless DDT solution did not discolor the wood or 
ot^wise perceptibly affect its qualit>'. 

In a previous experiment freshly harvested wood was pro¬ 
tected from beetle attack in a naturally ventilated cage for 
(} months while air-drying to a moisture content of about 16 
]>cr cent. This treatment reduced infestation more than 83 
ficr cent, indicating, with the results from field curing, that 
if protection against infestation can be provided for the first 
several months after harvest, the wood will increase con¬ 
siderably in beetle resistance. 

From the foregoing tests it apj^ears that DDT will supply 
this early protection and any that may be needed thereafter. 
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Physiological Availability of Iodine in 
Dithymol Diiodide 

R. R. Baldwin, R. Thiksskn, Jr., and E. E. McInrov 

Biocitemied LaborcUory, Central Labaratorm, 
General Foods Corporation, Hoboken, New Jersey 

The insolubility of dithymol diicKlide in water and brine and 
its chemical stability confer upon this compound distinct ad¬ 
vantages over ])OtaBsium iodide as an agent for iodizing salt 
Idocks for cattle feeding. By means of radioactive iodine it has 
been shown that the iodine of di thymol diiodide is physio¬ 
logically available to the thyroid of the albino rat. 

Although a great many compounds of iodine have been 
tested with or without the use of radioactive iodine, there is 
apparently no experimental evidence that the iodine in di¬ 
thymol dtiodidc in physiologically available. Dtthymol diiodide 
is easy to synthesize and is commercially available. The mater¬ 
ial IS sold under a numlier of trade names, including aristol, 
iodothymol, thymodin, thymol iodide, and others. Although 
the formula for di thymol dtiodide is usually given as (QiHt' 
CHr Ol'CaHria, with a molecular weight of 550^^3, there Is 
still Bimie unc^tainty as to just how the iodine is lioand. In 
1918 Bpugault proposed a formula in which the iodine wak 
connect dtrectiy to un aronmUc carlKin in place of the hypo* 
iodlte ty}>e of linkage; and the two thymol molecules werie 
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M»d tlirougb the OH thus e^tk^ning the stability 

i|le<CQin(p<MiMKl and the suf^itressioQ of the phenol function (i). 
In i^/Lederoq, in reviewing the tests and assays for dithy- 
mcA ^iodide, recommended the formula of Bougault as correct 
iJ). li the iodine in dithymol diiodide is bound directly to the 
phenoKc ring, there is some rimilarity between the compound 
and thyroxine of the thyroid. Joliot has already shown that 
thyxoadne administered to rabbits was dissociated in the body, 
as evidenced by the subsequent formation ot diiodotyrosine 
and ionk iodine (Z). 

In order to determine the physiolc^cal fate of iodine in di* 
thymol diiodide, the compound was syntherised using ob¬ 
tained from the Radioactivity Center at the Massachusetts 
Institute of Technology. The compound was prepared and fed 
to albino rats os described below. Various organs were then 
tested for radioactivity, which was followed by means of a 
Geiger-MtlUer counter and by radioautographs. Tlie latter 
method requires no special equipment, although at best, the 
results are only semiquantitative. 

Using the method of preparation described in the Merck 
Index (5th ed.), radioactive dithymol diiodide was prepared 
from 50 mg. of potassium iodide containing 1 millicurie of 1^*^. 
The product wUch w^os obtained as a light red-brown precip¬ 
itate was washed free of iodide ions and dried over PiO|. 

lothaed salt for cattle blocks usually contains 0.007 per cent 
iodine; consequently, di thymol diiodide corresponding to this 
amount of iodine was thoroughly mixed with 100 mg. of tri- 
calcium phosphate and then added to 10 grams of iodine^free 
salt The trkaldum phosphate is generally used lor the disper¬ 
sion of iodine compounds in salt. The iodised salt was then 
ready for incorporation in a normal diet. A second batch of salt 
was prqjarcd in which this iodine content was 100 times the 
normal amount. The remaining dithymol diiodide was made 
into a water slurry of 10 mg./ml. to be administered orally by 
syringe to albino rats. 

The diet fed to the rats in these experiments had the follow¬ 
ing composition: corn meal, 33 per cent; oat flour, 33 per cent; 
skim milk powder, 25 per cent; dried brewer's yeast, 3 per 
cent; Mazola oil, 5 per cent; and salt (iodized with the dithymol 
diiodide), 1 percent. 

Diet Ht 1 contained salt with the normal amount of iodine 
(0.007 per cent). Diet %2 contained salt with 100 times the 
normal amount of iodine (0.7 per cent), 'llic first pair of rats 
were starved for 24 hours and then given diet # 1. Both rats in 
this pair weighed 450 grams, and both ate approximately 50 
grams of feed before they were sacrificed at the end of 36 hours. 

A similar procedure was followed with the second pair of 
rats, which were fed the iodine-enriched diet # 2. These rats 
also consumed approximately 50 grams of feed before they were 
sacrificed at the end of 36 hours. 

A third pair of rats were fed a normal diet, but each was 
given by syringe three oral administrations of i cc. each of the 
suspension of dit^ymol diiodide In water. 

At the end of the 36-bour feeding p^od the thyroid, kidney, 
spleen, and liver were removed from each rat, fixed in a 10 per 
cent solution of formaldehyde for 2 hours, washed in 95 per 
cent and in. absolute alcohol, and allowed to dry. Radioauto- 
graphsdf all the organs were made pressing them against an 
Agfa no^screen X-ray film contained in a biadt, ligh^roof 
envelope, the beta saA gamma rays emitted by the radioactiva 
iodine, if present, expUsing the film. In such a process, a total 
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i(< approximate^ 2,0(NMW1 

the fihn. The Mnlts aif hiast scan k ihehhobmpa^ 
ilDg photographs in whkh the tkyrdds ba^ overexpeaed 
fiiw; in identical exposure times the Iddney, spleen, and liver 
produced no exposure whatsoever. 

In Fig. 1 A, the radioautograph of a few minute spe^ of the 
freshly synthesized dithymol diiodide, there is evidence that 
the itMlioactive iodine had combined with the thymol, since the 
product had been washed thoroughly to remove* all Mduhte 
iodine or iodides. 



FfC. I. Radiosutognphi^ and diagram of thyroid of aibino rat: A, radio* 
active dithjrmol diiodide; B, rat diet; C* thyroid, rat St; D, ptyroid, rat 
S3; £i Uiyroid, rat S5; F, diagram thyroldj e«ophasu« 2X actual aiae. 


Fig. IB shows the rat diet after the admixture of the salt 
containing the radioactive dithymol diiodide. The picture was 
taken to verify the fact that the radioactivity was evenly dis¬ 
tributed throughout the diet by the mixing procedure used. 

Pig. 1C is the radioautograph of the thyroid from one of the 
rats fed the diet containing the normal amount of iodine. The 
picture was obtained by cutting lengthwise the portion of the 
esophagus holding the thyroid glands and fiattening the tissue 
against the enveloped film with a microscc^e riide. The radio- 
activtty had very evidently accumulated in the thyroid. 

Fnmi radioautographs of the various organs, plus those of 
the urine and feces, it was estimated that from 25 to 50 per 
cent of the iodine consumed had concentrated in the thyroid. 
The radioautographs shown in Fig. ID and E were obtained la 
a similar manneT, using the thyroids from the second and tMrd 
pair of rats, which, respectively, had been fed the iodbe-ridt 
diet and had been given the dlthymol diiodide slurry ocall>r< 

^ The fact that the thyroids of rats given the diet with i(Q0 
tunes the normid amount of iodine accumt^ted moro iodbe 
than those of the ro,ts giveii much larger dosM orafiy by syritkge 
bm lutther investigifetkm. The rata given dithy^ dtbdidS 
by ayrin^ excreted n fmter percentage Uie xnaiecidl Id the 
leces than/^ tfm othero. 




ieeto Hfl M ^ urine of ell tte reW dttbymol 

' tlie xndidatttQgmphs aflord grsplilc evidence tliAt the iodine 
lA the wtter-iiUKduble dsthymol diiodkk is physiologically 
available to the thyidid of the albino rat^ 
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Plasnia L-Methionine Levels Following 
Intravenous Administration in Humans*^ 

Hakold a. Habper, Lao^akce W. Kiksell, 
and Harry C. Barton 

Depurimeni of Bioh^f University of San Francisco^ 
Departments of Medicine^ University of California^ 
and U. S, Naval Eospitai^ Oakland 

In connection with a study of amino add metaboliBrn in 
hepatic disease the observations here reported have been made 
on 11 nosmal human male subjects used as oontrols. 

Methionine determinations were made 1>y a microbiological 
method using plasma from heparinized blood. Removal of 
proteins from the plasma was accomplished by the following 
method, which avoids the use of heavy metal predpitanls. 
To 1 volume of plasma in a ISkx:. centrifuge tube was added 
1 volume of water and the tube placed for l-'Z minutes in a 
boiling water bath. One drop of 5 per cent acetic add per 
cc. of plasma originally taken was then added and the contents 
of the tulie thoroughly nuxed, the tul)e remaining in the 
water bath for approximately 3 additional minutes. The tulie 
was then centrifuged and a water-clear supernatant decanted 
for assay. Ihe addition of tungstic add prediutant to such a 
titrate produces a very faint additional turbidity, indicating 
that removal of protein by the heating procedure was es¬ 
sentially as complete as that obtained with the tungstic acid 
precipitant. 

Microbiological assay of the methionine in these filtrates was 
carried out with Leuconosioc mesenUroides P-60 in a medium 
in which an oxidiaed gelatin hydrolysate supplemented with 
t>TQ8ine, tryptophane, and cystine served as the amino add 
' source. Methionine in the hydrolysate was completely re¬ 
moved, as evidenced by low hlar^,* by oxidation with 30 
per cent hydrogen peroxide, using a method previously re¬ 
ported for the treatment of peptone (^. The response to added 
increments of methionine was equivalent to that reported 
for this organism by other workers. 

Following a 12-hour fast a blood sample was drawn for 
detmninafion of the level of plasma methionine. Fifty cc. 
of it 3 per cent solution of oL-methionine^ was then injected 
intravenouily over a S-minuto period, blood samples bring 
drawn 30, 60, 120, and 180 minutes after the injection. 
Mefthitmine determinations in the urine excreted during the 
test petiod Its wefl as during the 12 hours preceding the test 
‘'-imei idso Xn several chses urine samples to correspond 

i 13h4 work has heon performed Madsrm fnmt item the (M&oe of Naval 

used \i these eSperbarafii \*ai MppM by Mead 


periods when blood was drawn wot also ooUected pod 
aiiaiypeou 

character of the variation in plasma meUuoAiile boa- 
centration after the intravenous injection is illustrated by 
the typical curve shown in Fig. 1. It is apparent that there 



Fto. 1. Rule of di«appearanceof intravenously adminUtered^methfoniM 
in normal young adult. 

was a sharp rise immediately following the injection which 
decreased to lower levels rapidly during the first 30 minutes 
and then much more slowly during the subsequent periodi. 
In no case did the plasma level return to the previous fasting 
value in the 3-hour period of observation. In the entire series 
of 11 normal individuals, ccmsiderable variation in the absolute 
values for the various points on the curve were observed. 
The fasting levels ranged from 0.46 to 1.48 mg./lOO cc, with 
an average of 0.85 :k .09. The observed “peak” value (at 
15 minutes) ranged from 2.06 to 4.44 mg./lOO cc., and the 
decrease in methionine concentration between 30 and 180 
minutes varied from 0.82 to 1.36, except for a value of 2.14 
in one case. Calculating the hourly rate of disappearance of 
methionine in the plasma from the 30- to the 180-ndnttte 
period gave values ranging from 0.33 to 0.54 mg./lOQ cc./hour 
with an average of 0.41 ri: .03, with the exception of the one 
case mentioned (not included in the average), in whkh a 
figure of 0.85 was obtained. 

The excretion of methionine was most rapid during the 
first 15-30 minutes, when the blood levels were highest, 
but the amount excreted at any time was quite low when 
compared with the original quantities adxmnistered. For the 
entire 3-hour postinjectlon period of observation only 1.6- 
6.5 mg. of methionine were excreted. Fasting excretion values 
of opprcudtnately 0,1 mg./hour were uniformly observed. 
Thus, it is apparent that excretion accounted for the disap¬ 
pearance from the plasma of only a negligible portion of the 
750 mg. of the 1 isomer administered, and that at these plairisa 
levris no evidence of a hmiting rate of renal tubular reabsorp- 
Uon for methionine was observed. Ihis is in accord with tl^ 
obtorvitiemsbn dogs reported by Wright, et d. (J). 

in ykw of the r^ort of Dunn, ri of. (i) on the response of 
vitrimis lactobadlU to the isomers of methidnine, these atoays 
as out with Lmecomstoc mesenterMes P-60 are Ifi- 
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lMffpret«d itt meaauring only the l isntmer. Further study of 
tfak problem using Laei^b<itdUus femenii 36, which responds to 
Imth iiottieirs, is in progress. 

it will be noted that a hxed teat dose of melhiomne was 
emplayed throughout all these exi>eninents, regardless of 
variation m body siae, and this probably accounts in part for 
the variation in absolute values here reported. However, ex¬ 
pressing the observed rate of disappearance in terms of milli¬ 
grams per hour yields values which are quite comparable. 
Experiments with other test dosages may further clarify this 
point. 

The initial fall in plasma methionine after intravenous 
injection is inter{)reted as due mainly to diffusion into the 
blood cells and extra vascular spaces and, to a very slight ex¬ 
tent, to excretion. The mure gradual and regular rate of dis¬ 
appearance apparent in the later stages would seem to be a 
reflection of metabolic phenomena, and hence this has been 
considered more significant in the interfrretation of the response 
of various subjects to the test dose of methionine. 
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Activation of Hggs by Oxidation-Reduction 
Indicators 

Matilda MoLDicNHAUEg Brooks 
f University of California, Berkeley 

In a previous paper U) tlic writer suggested that the mech¬ 
anism of fertilization of eggs was dependent upon the produc¬ 
tion of the appropriate redox i>otential of the enzymes con¬ 
trolling oxidations in the egg. 

In order to test this hypothesis further, eggs were placed in 
sea water containing redox dyes whose Ei values at pH 7.0 
ranged from 4--195 to - .258, giving an rH from 20,5 to 5.2. 
These dyes included o-cresol rndophenol, methylene blue, bril¬ 
liant cresyl blue, indigo tetra-, tri-, di-, and monosulfonate, 
Janus green, and neutral red. The concentration of the dye 
varied from ,002 to .OOOt per cent. The marine eggs used were 
those of Urechis caupo and Strcn^yloceniroius pitrpuratus. Since 
the end of the season for these eggs prevented further experi¬ 
mentation, this preliminary report is made. 

The freshly obtained eggs were placed in solutions of dye in 
sea water for various periods of time from 1 minute to 24 hours 
and then replaced in sea water. Crowding was avoided. Samples 
were taken out at intervals. Activation was observed chiefly 
when eggs had l)ecn exposed from 1 minute to 20 minutes in 
the dye solution. Activation depended at different times on 
temperature, time in the dye solution, and concentration of 
dye* By activation is meant here cither the formation of a fer- 
tiUsation membrane or cleavage with or without the mem¬ 
brane. In the case of S, puppwr<Uus, development progressed to 
thepUiteuB SU^ in from 1 to 2 per cent of the eggs, in IL caupo^ 
to the tmhophore stage in alxHit 50 per cent of the eggs. In 
other cam oojy the fertilization membrane appeared, the 2^ 
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4?; or more cell stage developed, or irregular divkion 
ettrsed. The maximum percentage of activation varied from 70 
pcf^ceitt in Urechis to 10 per cent in S, pttrpuraim^ Toward the 
«id of the season no activation was obtained. In all cases un- 
feVtilUed controls were completely free from activated eggS) 
while fwtilized controls showed from 90 to 100 per cent activa¬ 
tion. 

In the case of S. purpusat^iSf the l>e8t results were obtained 
with indigo monosulfonatc, which has an rH of 8.7. The rH of 
the sperm of this sea urchin was found to be from 9.0 to 9.5. 
In the case of Vrechis, methylene blue and indigo tetruaulfo- 
nate gave the best results. The rH values of these dyes are 14.4 
and 12 :f, respectively, while that of the sperm of Vrechis was 
found to be-totween 13 and 14. These results show a remark¬ 
able agreement between the rH values of the activating dyes 
and the respective sperms. Neutral red produced some fertiliza¬ 
tion membranes in a few cases. O-cresol and Janus green 
showed no results. A few cases of activation were produced by 
some of the dyes in the middle range of rH values, Develop¬ 
ment in all cases was slower than that of eggs fertilized by 
sperm, and a smaller proportion deveiof>ed. These facts were 
also found by J. I^b (2) in his experiments on artificial par¬ 
thenogenesis with salt solutions. In some cases unorganized 
division takes place, resembling that of growth in neoplasms. 

It should be pointed out that the sulfonate dyes have long 
been considered not to penetrate living eggs. However, since 
they have an activating effect on eggs in these cxT)eriments, 
one must c'onclude that either they peneirate at least far 
enough to produce parthenc^enesis or the pn)cess of fertiliza¬ 
tion is initiated as a surface effect. 

This preliminary report shows definitely that there is a 
direct relatiort l)etween the redox potential and the fertiliza¬ 
tion of eggs. Other factors which may he involved will be dis¬ 
cussed elsewhere, 
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Irreversible Differentiation in Certain 
Plant Cell Lineages 

Kobkrt1{u>cb 

Osborn Botanical JU^oraiory, 
Yale University, New JJaren, Conneclicut 

One fundamental problem in the morphogenesis of multi¬ 
cellular plants and animals is the mechanism which produces 
cellular diverrity, and various theories as to the principal 
causes of histological differentiation have been proposed. Weisi- 
mann’s original Idea of a progressive sorting out of nuclear 
determinants cannot be accepted. Nuclear changes of muta¬ 
tional character apparently play only a minor role, and at 
present there is general agreement that the locus of differentia- 
‘tion must be the cytophuun itself. There is some difference of 
opinion among bidogkts as to Just how this is brought about. 
It is characteristic of multic4lutar plants that they respond 
m<we directly than animals to influences from the outside; 
the^ cells, both in normal and regenerative ontogeny, preserve 
n Ugh degret Of totipot^cy, and, unless they have become 



very •ped4di»e4 m possess aged ceU i^aUs, tltey difierentiate, 
dedifferentiate, and redifferentiate in relation to their position 
and to factors of both the internal and external environment 
(J, P). The specifk character of animal cells, on the other hand, 
is often detei^ned very early, and it is maintained in non¬ 
specific environments such as tissue cultures; if dividing, such 
cells may “breed true”—-that is, produce only their own type. 
Botanists have thus come to regard the environment as a factor 
of major importance in many phases of histological differentia- 
Uon, and much of the work has therefore been concerned with 
environmental modifications and effects on the cells, Zoologists, 
in several recent discussions, have developed a principle 
which might provide an understanding of the phenomenon of 
determination and stabilization of si>ecific cellular differctitia- 
tion in the organism. This assumes the presence in the cyto¬ 
plasm* of determinants genic in nature^he plasmagenes— 
which would account for the f/ersistence of a particular h'fw of 
cell character. It has been suggested that such plasmagenes are 
replicas or partial replicas of nuclear genes, nuclcoprotein in 
nature, the activity and competition of which arc subject to 
selection and mutational modification under the influence of 
variable local Cf)nditionfi and nuclear products. The cafjacity 
of autonomous, persisting duplication of such entities forms 
the basis for the transmission of specific cellular differences 
along cell lineages in somatic differentiation (c(. IJ, 12), Plas- 
magencs seem to l^ar close relation to viruses (cf. 6) as to ori¬ 
gin and chemistrv, and it has been suggested that they are 
capable of being transmitted by grafting (2). Cytoplasmic in¬ 
heritance is known in plants and has been demonstrated, for 
instance, for visible cytoplasmic constituenls such as jilastids 
(c.g. D, l)Ut there has been little evidence of persistence of 
cellular character in somatic cell lineages such as described for 
animals. Tlic following observations, however, suggest that 
similar phenomena occur in plants which may serve as a basis 
for further work in this direction. 

In the seedling and matuie plant of Ricinus communis var¬ 
ious kinds of cells (idiohlasts) occur, notably those containing 
calcium oxalate and secretory cells whose contents give the 
reactions of unsaiuratcd fats and tannins, A general survey of 
(he distribution of both crystal and secretory cells was given 
by Scott (i¥). In some varieties of Rkinus the latter develop a 
natural red pigment (/). In the stem they are found in epider 
mis and ground i:>arcncb>^ma, especially of the pith. The w’riter 
has observed that the initials of these secretory cells are dif¬ 
ferentiated from cells of the ground tiasuc during early develop¬ 
ment, Their earliest appearance may be noted w’ithin the small- 
celled meristcmatic cone of the growing point itself, and they 
can be clearly seen at the level of the nodes of even the 
youngest portion of the stem. Once differentiated, they 
continue to divide and give rise only to secretory cells, which 
finally form long, vertical rows, one or several cells wude, among 
the ordinary-cells of the ground parenchyma. In addition, new' 
secretory cell initial# are being differentiated here and there 
from larger and older ground parenchyma cells w hich develop 
in a manner analogous to those formed in the apical meristem. 
Betw^een secretory cells in different t>art8 of the plant some dif- 
ferences in the microchemical reactions were noted; in the red 
varieties, for example, the pigment docs not appear in the 
youngest cells, but in those at some distance from the apex. 
Intcmodes were wounded by lateral cuts in both the youngest 
and fuUy ^ff'erentiated older tc^on of the stem, and a wound 


meriatam was formed through cortical and pith pareikd^ioa 
in w^hlch both parenchyma and secretory cells divided vigor¬ 
ously. The secretory cells, wherever present, produced only 
secretory cells. Thus, neither active cell division and growth 
nor altered position at the surface of the wound meristem had 
an effect on their anatomical and physiological character. 

In other species of plants there occur various kinds of early 
differentiated idioblasts—for example, the so-called oil cells, 
tannin cells, and cells containing crystals of calcium oxalate. 
Cells of this kind were never observed to dedifferentiate in 
regenerating tissues. Some retain for a considerable time their 
power of multiplication; in air roots of Chsus gftngylcnkSt for 
example, near the growing point, raphidc cell initials divide 
several times, giving rise to rows consisting of crystal cells. 
Additional evidence as to the stability of cell character of the 
secretory cells in Ricinus and oth^ similar cells might well be 
obtained from tissue cultures. 

These observations indicate that in the differentiation of 
plant tissues certain cells become determined relatively early 
in their character and give rise subsequently to cells of the 
same character only, even under conditions which normally 
induce dedifferentiation, such as wounding and alteration of 
their correlative relations. The majority of plant cells do not 
react in this way. They remain, if they stay reactive at all, in 
a more or less undetermined state in w hich their development 
can l>e tipped one way or another under the selective control 
of the environment; cells can often be induced to dedifferen¬ 
tiate, or to differentiate in a specific fashion corresponding with 
their position and the particular state of reactivity which they 
possess at a given time and locus (.?). 

One may thus tentatively suggest that the liehavior of the 
secretory cells in Ricinus involves a change in their cytoplasmic 
system in which control exerted l)y determinants in the nature 
of plasmagenes plays a role. The result is both a limitation of 
cellular totipotency and stabilization of cellular character in 
somatic differentiation. The cyt.ological mechani&m by w'hich 
determinants of this kind come into control in definite cells is 
at present a matter of conjecture. It may w^eli be that polarity 
plays a part. At the cell division which precedes the differen¬ 
tiation of a secretory cell initial, an uneriuaJ distribution of 
cytoplasmic material might take ]>lacc, resulting in a differen¬ 
tial concentration of determinants or determinant-precursors 
in the two daughter cells. Such division would be differential, 
though not necessarily visibly so. number of typically dif¬ 
ferential divisimis, as a result of which the two daughter cells 
become different in size, cytonuclear ratio, meristcmatic con¬ 
dition, and subsequently in their structure have been described 
previously (root hair cell, Irichosclereid, and hyfH>dermal pas¬ 
sage cell division, 5, 10). In each of these cases the ultimate 
fate of the two daughter cells is very unequal, although l>Oth 
cells are aide by side and probably under identical environ¬ 
mental conditions. In Ricinus the capacity of cells to divide 
differentially obviously extends over a considerable time, since 
they occur both in the young and old parts of the stem and In 
the secondary tissue formed after wounding. 

The complex patterns of structural differentiation and 
lihysiblogical reactivity which the observer encounters every¬ 
where appear to be the outcome of most varied processes and 
forces. Some structural changes in the cells can he correlated 
rather directly with physicochemical factors in external and 
internal ^vlronment, as in the case of cells located at surfaces 
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iCQ* Dod)lkn pc^ty^ which is basic in the elaboration of 
ttany patterns of grow^ and differsntlatton In both nnicelln^ 
}fa and nEaiUlcdtttbu: forms (4), is another factor. It may con- 
the orderly distribution of cytoplasmic material and vari¬ 
ous substances. FlnaHy, as in the cells here described, there 
may be spedfic^ qualitative alterations in the reactivity sys¬ 
tems of the cells, due to permanent changes in the genetic 
make-up of the cytoplasm itself. 
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Separate Localization in the Medulla 
Oblongata of the Vagal Inspiratory 
and Expiratory Reflex Centers 

Oscar A. M. Wyss 

Institute of Physiology, 
University of Geneva, Switzerland 

Stimulation of the afferent vagus nerve acts upon respira- 
lioa in two different ways. With low stimulus frequency cor- 
reifionding to the low rate of afferent impulses elicited by lung 
d^tion or small lung volume, the effect on respiratory pos¬ 
ture and breathing movements is mainly in^iratory, whereas 
with higher stimulation rates corresponding to the higher af¬ 
ferent impulse frequencies produced by lung inflation or great 
lung Vf^ume, breathing becomes predominantly expiratory. 
It must 1 h! emphasized, however, that there is no hard, clear- 
cut line between the low-rale inspiratory effect and the high- 
ratc expiratory effect, and that they both exist simultaneously 
over a wide range of intermediate frequencies. Thus, within 
physiological limits, a dual control of respiration is uccom- 
{dished by these two antagonistic vagal tendencies, inspiratory 
and expiratory, the former prevailing with a deerme, and the 
latter with an increase, of the frequency of centripetal im¬ 
pulses emerging from the pulmonary stretch receptors. From 
this statement it may be inferred that posture as well as move¬ 
ment of the respiratory effector system, winch is mainly or 
even exclusively an inspiratory one, results at any moment of 
the breathing act from the combined influence of the two oppo¬ 
site vagal drives, excitatory and inhibitory. Perhaps only in 
the extreme conditions of the vagus nerve artificial stimulation, 
with adequately chosen rates and intensities of gtimuli, may 
pure inaiuratory or expiratory effects be obtained, appearing 
then as insinratory or expiratory standstill of breathing. 

In order to determine whether separate reflex centers for 
inspiratory’and ejquratory effects, respectively, can be dis- 
ringuished at the level of the medulla oblongata, small circum- 
|cribed lerions have been made bv means of nonstimulaUng 
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at Rtpure cranial levd can destroy only ^ expiratory drive 
without any weakening of the imfuratoiy one. On the other 
hand, a somewhat lower, f-s. mm caudaffy located leoton, 
abolishes only the in^slratory component of the vagal le^Tira- 
tory reflex, leaving the expiratory ^ect intact. Thus, the exist- 
«ice of two different central pathways involved in vagal 
resparatory reflexes and corresponding to the two antagonistic 
reto components has been proved and has later on found fur¬ 
ther and more detailed anatomical conflnnation. 

Selective elitnination of either the inspiratory or e3q>irat0fy 
effect of vagal stimulation demands a small destruction lying 
in the &ctus solitarius, its nucleus, and the-adjacent dorsal 
part of the lateral reticular formation. For the expiratory com¬ 
ponent, this critical lesion occupies the tractus solitarius sys¬ 
tem at a more cranial level, i.e. just caudal to the entrance of 
the vagal respiratory fibers. But this expiratory lesion does not 
interfere with all the descending fibers of the tractus solitarius, 
unless the inspiratory effect be also abolished, and ^^central 
vagotomy'* ensues. Some lateral portion of the solitary system, 
including mainly tractus fibers, must be spared, which seems to 
indicate that impulses mediating the inspiratory effect are 
conveyed in those descending fibers. For the inspiratory com¬ 
ponent of the vagal respiratory reflex, the region rc^nsible 
lies in the caudal part of the tractus solitarius system, at a dis¬ 
tance of about 2 or 3 mm. This inspiratory lesion is much less 
critical than the expiratory one, involving t|ie entire trans¬ 
verse section of the solitary complex. 

The related experimental findings lead to the following ana¬ 
tomical considerations: All the afferent respiratory fibers of 
the vagus nerve enter the medulla oblongata through the 
cranial portion of the vagus root and join the tractus solitarius, 
running down into the latter, but leaving it again at a higher 
level to form the expiratory and, at a lower level, the inspira¬ 
tory reflex pathways. Assuming that these fibers leaving the 
tractus solitarius terminate mostly in its nucleus and the ad¬ 
jacent part of the reticular formation, where they come in 
synaptic contact with intcrnuncial neurones, the column of 
gray matter accompanying the tractus solitarius may be con¬ 
sidered as the locus proper of the vagal respiratory reflex cen¬ 
ters. It is w'orth noting that central lesions affecting one or the 
other of the two antagonistic components of vagal respiratory 
control include besides, or perhaps rather than the tractus 
solitarius itself, these adjoining cellular structures. There is 
reason to believe that the above-described selective interrup- 
Uons of the intrabulbar reflex pathways are located at those 
places where afferent fibers, or fiber collaterals, converge to¬ 
ward an interneuronic relay station, and that no selection 
would be obtained by the destrucUon of fiber Uacts only. The 
sasie may be true with regard to the continuing fiber path¬ 
ways, whether they be regarded as further introccntral con¬ 
nections of the afferent system or as the descending efferent 
paths of the '*reflex arc.” In this latter case, which appears the 
most likely, the selective suppression of central reflex trans¬ 
mission would thus be located at the origin of the intemmidal 
neurones acting on the respiratory motoneurones of the spinal 
level. Definite conclusions, however, will have to be postponed 
until further anatomical and experimental studies have tmea 
made. . 
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iatemeurooe pool tor these yeflem, ^th a cnukl part of ex- 
piiaU^, j.e. inspiratory'-inhibitory^ aikd a caudal part of in- 
Bpiratory-exdtatory, intemundal neurones. It is suggested 
that these sditary iatemeurones are controlUng the inspiratory 
motoneurones directly, in on excitatory as well as in an in¬ 
hibitory way. But a higher reflex integration involving the 
autonomous divLdons of the res^uratory center also exists, for 
it alone oould account for some particular features of the vagal 
control of breathing. 
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A New Disease of the Variegated Cutworm. 
Peridroma margaritosa (Haw.) 

Edward A. SiErNDAUs 

Laboratory of Insect Pathology^ Division of 
Biological Conirolf CoUege of Agriculture, 
University of Califomia, Berkeley 

In February 1W7 wc received from F. H. Wymore, of the 
Union Oil Company insectary at Anaheim, California, several 
diseased spedmens of the variegated cutworm, Peridroma 
margaritosa (Haw.). This species was being reared in a small 
insectary room to obtain eggs on which ovicidal tests were be¬ 
ing run. In the accompanying correspondence Wymore wrote 
that the disease had bm causing an extremely heavy mortality 
among the older caterpillar populattim for a period of about 
four or five weeks. Only a small percentage of the caterpillars 
ever reached pupation, and only about 50 per cent of the eggs 
produced by the moths whidi later emerged proved fertile. 

Microscopic examination of the cutworms revealed the pres¬ 
ence of bacteria in the blood and a pathology of the fat tissues 
dmracterixed by the pretence of large numbers of small, gran¬ 
ular industons in the cytoplasm of the fat celts. The nudei of 
. the fat oella were usually hypertrophied and in a state of de- 
genetation. The bacteria^ p^bly secondary invaders, were 
gnan-n«gativo small rods which, for the most part, did not fer- 
meift lactose. 

Additional diseased as wi^ as normal caterpillars were 
hindly furnished by Mr. W)dhore, aiut with this material in* 
lactidn e3|verim^^ whidt provided the follow* 


ISealtiiy variegated cutworms may be infected by cflrect 
, inoedatiffm into the body cavity, and through the mouth by 
means of contaminated food. (There Is also some evjdeaoe that 
the infecting agent may pass from one generation to the next 
through the egg.) After two or three days the infected insects 
begin to eat less food; th^r may remain slightly smaller In rise 
than normally developing insects, have a somewhat languid 
appearance, and, in the cases so far observed, usually*die before 
pupating. The fragility of the integument and the marked 
internal liquefaction of tissues, so characteristic of polyhe- 
droses, is absent. The larvae are flaccid, but the body wail re¬ 
mains relatively Arm. 

Upon dissecting a diseased larva, one immediately notices 
an opaque whiteness of the fat tissue which may be solidly 
white or, in lighter infections, of the normally dear appearance 
except that it is flecked with opaque, M’hitc areas. Under a com¬ 
pound microscope these opaque areas may be seen to consist of 
nodules of hypertrophied fat cells ^ed with large numbers of 
minute (0.4-0.6 m) granules. Su^nded in an ordinary wet 
mount the infected cells break down rather rapidly, liberating 
the contained granules until eventually the entire preparatloa 
consists of millions of discrete granules together with some cel¬ 
lular debris. The granular indusions are nearly spherical, are 
not as refringent as are polyhedral bodies, possess a very sliid^t 
cream coloration when seen en masse, and are readily visible 
wiUi an ordinary light microso^ When ordinary stained 
preparations are attempted, these bodies lose much of their 
distinct granular aspect and appear as lightly stained amor¬ 
phous partideSj frequently coalesced. They do not have the 
characteristic attributes of bacteria and are not cultivable on 
the usual bacteriological media. 

Sectimis of the diseased cutworms show a characteristic 
histopathology of the fat tissue. The nuclei of the fat cells 
appear either as considerably enlarged, densely staining masses 
or as disintegrated partides of chromatin material scattered 
over an area which represented the originally hypertrophied 
nudeus. Ihe cytoplasm of these cells is packed with large num¬ 
bers of the granular inclusion bodies. Sometimes the cell mem¬ 
branes arc broken down so that the contents of several cells ore 
enclosed in a single area the size of several cells. 

The exact nature of the granular indusions has not been 
determined. Whether or not they themselves represent the 
causative agent, probably a virus or agglomerates of a virus, or 
a peculiar type of granular degeneration, is not known. A few 
filtration experiments have shown the filtrates from Mandler 
filters of coarse porosity to be infectious but, so far, not those 
from Mandler filters of medium or fine porosity. The granular 
indiisions characteristic of this disease have points of similarity 
with those described by Foillot {Z) in the case of pseudograsserie 
I of another cutworm, Euxoa segetum Schiil., and possibly with 
those briefly described by Graham (1) in the case of a disease 
of the spruce budwonn, Arckips ftmiferana (Clem.). It Is 
possible that these agents are r^resentatives of a distinct 
.group of virus diseases of insects, the other two groups being 
the well-known polyhedroses and those infections (e.g. aac- 
brpod) characterixed by the absence of inclusion bodies of 
any kind. 
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IN THE LABORATORY 


An Interval-Timing, Automatically 
Resetting Switch to Operate After Any 
Given Number of Counts 

Julius R. Baixew and Amedeo S. Marrazzi 

DepartmetU of Pharmacology avd TherapenlicSt 
Wayne UniversUy College of Medicincy 
Detroit^ Michigan 

Two coinmcrdally available pieces of apparatus were in¬ 
serted into a circuit that automatically rewinds a camera every 
time a given number of frames is exposed, thus preventing 
the tension of the camera’s spring-drive mechanism from 
becoming so low as to result in erratic performance of the 
shutter. The frames are counted by causing the solenoid 
operating the single-frame plunger on the camera ,to close a 
switch at each stroke, thereby actuating an electrically 
operated counter^. The counter is modified* by removing all 
but the first two wheels and sliding onto its shaft a brass wheel 
arranged to tum*n unison with the second digit wheel. Two 
electrical contacts are made to the circumference of the brass 
wheel. One is a permanently closed wiping contact, and the 
other is interrupted by insulating segments so spaced that 
contact is made every 180°, or twice in each revolution of the 
second digit wheel, t.e. once every 50 counts. 



PJG, 1 


On every 50th count, therefore, a second switching circuit 
is closed (at the point shown as Sw, Fig. 1). This simultane¬ 
ously energizes the camera winding motor and a timing motor 
(synchronous)* set to cut both itself and the winding motor 
off after a predetermined interval (15 seconds in this case) 
sufficient to rewind the camera mechanism enough to restore 
the original spring tension in the camera drive. The syn¬ 
chronous timing motor has a magnetic clutch bringing the 
gear train of the timer into place when the motor is energized. 

^ IdftBufactuitd by Gorrell & Cjorrell, New Jersey. 

< We widh to tb&nk Gracienl Kidt, school machinist, for his cooperation in 
constractins the modified counter. 

* Manufactured by Haydon ManuC&clurinff Company, ConnectiGut. 
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When the clutch is demagnetized upon opening the motor 
circuit, a spring disengages the gear train, allowing another 
spring to reset the time-delay mechanism. To make the timing 
motor circuit independent of the duration of closure of the 
counter contadt, which would vary with exposure rate and 
would r^nain closed if the counter were stopped on the 50lh 
or 100th frame, the circuit from the counter is arranged so that, 
W’hen closed, it produces only a short triggering pulse firing a 
thyratron. The output of the thyratron closes relay # 1, and 
relay #2 is closed ihrough contact 3 of relay #1, switch St 
in the timing motor being normally closed. Closure of con¬ 
tacts 2 on both relays completes a holding circuit to keep the 
relays closed after the pulse from the thyratron has ended. 
Contact 1, relay 1, starts the a-c timing motor. Contact 1, 
relay #2, starts the camera winding motor. After 15 seconds 
the timing motor opens switch Si, which breaks the holding 
circuit and allows both relays to open, removing the voltages 
from timing and winding motors. The timing motor then 
resets itself, and conditions are returned to the original state. 

The application described prevents the spring drive on our 
camera from running down enough to prtxluce erratic jHjr- 
formance of the shutter, which has to be maintained in syn¬ 
chronization with recurring single sweeps of the cathode-ray 
beam being photographed. Other related timing problems 
could be solved in this fashion by suitable small modifications 
of the counter and the choice of a timing motor of appropriate 
range. 

Simplified Techniques for Inoculating 
Chick Embryos and a Means of 
Avoiding Egg White in Vaccines' 

W. I. B. Bkvebidof. 

InsHtut Pasteury Paris 

Most of the current techniques for inoculating chick 
embryos, as, for instance, those outlined in the rejwrt by 
Beveridge and Burnet (f), involve the use of a dental drill, an 
instrument seldom available except in specially equipped 
lafioratories. The techniques described below render the drill 
unnecessary and also have the advantage of avoiding non¬ 
specific lesions which drilling often causes on the chorioal¬ 
lantois. 

ChorioaUanhk inoculation, I'he eggs are candled, and the 
margin of the air space is marked on the shell in pencil on the 
side where the chorioallantois is best developed. The shell 
around this area is disinfected with 1/100 Zephiran or other 
suitable disinfectant. Using a pair of round, pointed forceps, a 
hole is made in the shell over the air space, a few millimeters 
from its margin. The shell is jabbed with the points of the 

1 Work carried out while the author was workituc under a grant by the 
Australian National Health and Medical Iteeearch Council os a guest 
worker at the Paiteur Institute. 
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forceps until it nnd the attached niemhranc are breached, and 
then the hole is carefully enlarged until it is roughly 1 cm. long 
and 3-4 nun. wide, running parallel with the margin of the 
air space. Next, the shell without the attached shell membrane 
is broken away for 3-4 mm. beyond the margin of the air 
ftpace^that is, over the chorioallantoifi. In doing this, care 
must be taken to lift the fragments of shell slowly outwards 
with the forceps and not to allow them to hinge back and 
pierce the chorioallantois. The exposed outer layer of shell 
membrane is then tom away, and the inner layer of shell 
membrane is found to have a fold about 1 mm. w'ide marking 
the margin of the air space. A fine pair of forceps is used 
tear the shell membrane along this fold. Up to this stage of 
the ojieration tijc egg is held in the left hand in an approxi¬ 
mately horizontal position; it is now tilted with the air space 
downward. With 11-day embryos the chorioallantois usually 
falls rearllly, giving an artificial air space in the same {>osition 
as with the standard Burnet technique. With 12-day embryos 
it is usually necessary to tap the egg w'ith the fingers to com 
mence the separation of the chorioallantois from the shell 
membrane. When the separation commences, the egg is 
returned to a horizontal position. The inoculum is placed on 
the chorioallantois with a Pasteur pipette, the hole in the 
shell sealed with cellophane adhesive tajw, and the egg in- 
cubated in adiorizontal position. 

Aviftiodc inocidatwn. After preliminary incubation with 
the air-space end uppermost, in most of the eggs the embryo 
is found close to the margin of the air space, which is essential 
w'itli this technique. The eggs arc candled and the hole com¬ 
menced as for chorioallantois inoculation, but it is not ex 
tended beyond the margin of the air space. A shaqi, pointed 
pair of force)>s is thrust through shell membrane and chorioal¬ 
lantois, close to the margin of the air space, and the hole tlms 
made extended by blunt dissection to about 1 cm. As the air 
enters, the embryo enclosed in the amnion is presented at the 
hole. It may l>e necessary to remove some of the shell mem¬ 
brane adhering to the chorioallantois. Sometimes an air Imbblc 
blocks the hole; this may l)e disposed of by touching it w'ith u 
needle heated in the flame. The amnion is grasfied with forceps 
and inoculated with a Pasteur pipette drawn to a fine point 
and beveled, or with a syringe and needle. ‘ITie egg is sealed 
with cellophane adhesive taixj and returned to an upright 
IKisition for incubation. 

AUaniak and yolk sac inoculations. The current technique 
in many laboratories is to pierce the shell with a needle, and 
it is mentioned here merely to complete the series of techniques 
not requiring a dental drill. The bole is made in the shell with 
a surgical needle mounted by driving it through a rubber 
bung» after which the standard techniques are followed. 

PotUion of $h$ egg during incubation. Although it is well 
kno^rn among embryologists that the position of the egg 
during Incubation determines the position of the embiyo 
within the egg, this fact does not appear to be generally known 
by virus workers. 

After 4 cU^ys incubation the embryo often moves freely 
within the shell, rising immediately to the iqjpcrmost jjoint 
as the egg is rotated. Between the 5th and 9th days movement 
is slower: if an egg lying horizontal is rotated 90®, the embryo 
and membranes rise to the top after several hours. Between 
the 10th and 12th days the position of the membranes becomes 
flked, but the portion of the embryo may still change to some 
extent If the egg is turned. 
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XI incubated horizontally for 6^ days are turned 180^ 
BO that the embryo and membranes arc on the lower side, 
about 25 per cent die overnight. On the other handj among 
eggs that are not turned at all during incubation up to the 
12th day I have observed very few deaths—no more than 
occurred in eggs turned slightly once or twice a day. 

If eggs have been incubated in the horizontal position, it is 
often not easy to harvest the allantoic fluid because, on re¬ 
flecting the membrane under the air space, one encounters 
yolk sac and egg white os well as the allantoic cavity. If an 
egg has been incubated with the air space down, it is impossible 
to harvest either allantoic fluid or the yolk sac via the air 
space, because under the memi>rane in the air space there is 
only egg white. The embryo will be located in the “sharp” 
end of the egg, and the egg white is alw'ays in the lowermost 
point. 

When cultivating influenza virus for vaccine production by 
red cell concentration technique, it is eaixfcially desirable to 
have the embryo centered under the air space. Furthermore, 
unless it is in this (K)sition, inoculation via a hole in the air¬ 
space end of the egg will often fail to infect the allantoic 
cavity. 

It is of considerable importance that vaccines produced 
from the devclo|iing egg should be free of egg white; therefore, 
for the production of vaccines from allantoic fluid, yolk sac, 
or embryos, the eggs should be incubated before and after 
inoculation in a nearly vertical pcjsition with the air space 
upwards. They may be inclined 30®-40® from the vertical and 
turned by tipping back and forth once or twice a day. The 
only advantage in turning in this wa)^ is that it results in a 
more symmetrical development of the chorioallantois and 
allantoic cavity. On the other hand, for inoculation on the 
chorioallantois it is somewhat of an advantage to have a 
large area of chorioallantois on one side of the egg, so the eggs 
are better not turned l>cfore this type of inoculation. For 
intracerebral inoculation or amniotic inoculation by the 
standard Burnet technique it is better to incubate eggs in a 
horizontal fiosition before inoculation. 
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Use of Trisodium Phosphate With 
Herbarium Material and 
Microfossils in Peat 

WiLUAMS, BENNlNGaOFJP 
Biological Ijahoratofics^ Harvard UniverrUy 

A brief article recommending the use of dilute aqueous adu- 
tioi>8 of trisodium phosphate for reclaiming dried zoological 
specimens (i) suggested the possibility of using the same tech¬ 
nique for restoring herbarium specimens to a condition for 
sectioning or clearing. In one test, for example, two leaves 
and a twrig of dried Viburnum acerifdium L. were placed in 25 
cc. of the solution and kept in an oven at 60® C. for 2 hours. 
I'he leaves assumed the external appearance of fresh material 
(except for a slightly leas brilliant green color) and ^approxi^ 
matdy the natural flexibility, toughness, and turgidlty of the 
fresh state. Free-hand sections of the leaves showed the par^ 


32S 



to ht in a state Aomud turgidity 

itAd iht protopUftts with a distended, dlthoujdt not truly 11£^ 
like, appearance* The chlocopiasu of the mesophylU were dis¬ 
tribute approximately as in the living condition. The twig 
abo retotned its flexibility and turgidity. It was possible to 
cut free-hand sections of the twig with nearly the same ease aa 
adth fresh material; and the cells of the pith, wood par¬ 
enchyma, and cork resembled very closely the forms of those in 
the living tissues. 

Pndonged treatment is to be avoided; for after 18 hours at 
(Xf C., or upon standing for several days at room temperature, 
certain tissues begin to show areas of brown discoloration (due 
pmuznably to the breakdown of chlorophyll and the diffusion 
of lignin derivatives). After 24 hours at 60^ C., treated leaves 
become uniformly brown and begin to lose resiliency. 

The success in restoring herbarium specimens led to the ap- 
pKoation of this method to the preparation of peats for analysis 
of microfossils. After trying concentrations which varied from 
0.25 per cent to 10 per cent and temperatures ranging from 24® 
to 60" C., the best results again were achieved with 0.25-0.5 
per cent solutions heated for 2 hours at 60® C. The peat sample 
is placed in a 15-cc. centrifuge tube, covered with approid- 
matcly 10 times its volume of solution, and placed in the oven. 
If the peat lias been stored in the wet condition, it can be 
gmtly broken up in the centrifuge tube with the tip of a 
camers-bair itrush lief ore heating. If, however, the peat has 
been dried in storage, this operation is best delayed until the 
solution has reached 60® and has thoroughly moistened the 
peat. The addition of a wetting agent, e.g. Nacconol (National 
Aniline Company), to the solution accelerates the action on 
dried material. After heating, the material is twice washed with 
distilled water, centrifuged, and decanted. An amount of 
glycerine etjual to the volume of the sediment is then added, 
and sufficient (luantJties are pi(>etted out to make slide mounts. 

Although the trisodium phosphate preparation of peat 
samples has the disadvantage of removing very little of the 
materials which may tend to make the identification and count¬ 
ing of ]>oUen and spores diflicult, it seems desirable because it 
restores the sediment to a condition similar to its state when 
freshly deposited. The particulate matter is well deflocculated. 
Pollen, sfiores, fungal hyphae, trichomes, and most tissues of a 
more gross nature are re-expanded to approximately their nor¬ 
mal shape in life. In addition to the re-expanding of the pollen 
grains, the exine layers api>ear to become turgid, so that char¬ 
acters sucli as the arcuate bands between pores of the Alnus 
grain, the hyaline liodies beneath the pore of the Fagus grain, 
and the “fingerprint” markings on the surface of the Acer grain 
stand out very clearly. The most delicate features of waxy ex¬ 
crescences on certain fern spores were entirely undamaged. 
The method causes no apparent change in the preserved dia¬ 
toms, insect chitin, cxoakelctons of planktonic Crustacea, etc. 

The study and identification of small fragments of tissues 
and microfossils other than pollen will prove to be of increasing 
rignilkance m i)eul Bludies, partiailarly in contributing new 
lines of evidence concerning the biota and the ecological factors 
relating to particular strata or deposits. The use of the tri- 
sodium phosphate method ia recommended as on aid in the 
study of this whole fossil biota of peals. 
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Ciirtfs MicpeHmmU StaHont 
Lake Alfreit Florida 

With respect to the construction of Uuee-dimenslmutl gri|ih9 
(i)f it has occurred to me that a simple procedure X have wd 
for this purpose will be of interest On a siieet of ordinary graph 
paper a bsM is laid out by drawing lines at angles of 45® from 
the horiaontol. On this are plotted independent voriaUesX^ y), 
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Fig. 1. Effect of BlmuUaneoue variation of mangaame aiul iron on the 
total dry welxht of bean planU. 

v^hUe the dependent variable (z) is plotted on verticals from 
the base. Spaces on the graph paper serve for all three dimen¬ 
sions, and, if desirable, logarithmic values may be used. By 
connecting the points in two directions and to the base a Solid 
figure is shown in per8i>ective. The best effect is obtained if the 
graph is oriented so that the smaller values of z are in the fore- 



Fxo. Phatotraphs of ciilturei of beui plaots roprewnted in Fig. 1. 


ground. Heavier Hues should be used for the “roof” and tout 
and right “walls’^ to give the correct optical appeaxance* for 
publication the graph may be copied on tra^ pi^ and 
photographed. 

On Fig. 1, wl^ WAS conatnicted os deacriM ore 




«liown the dry ot>Ubidi hy both tha icon and 

tjhe iium|aneM concentntipsi in & eecioi ol 42 oolution cultures 
of bean pliuits i(2), while 2 is miule up of photographs of 
the same plants. Extreme toxicity of maDganese in the absence 
of insufficient iron and the antidoting effect of iron are clearly 
shown. 
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Penicillin as an Agent for Sterilization of 
Protozoan Cultures 

Gekaid R. Seaman^ 
Biolofiicoi Lahoroioryf Fordham University 

Cleveland (J) attempted to obtain sterile cultures of Tricho¬ 
monas uung bactericidal agents. He states that the search for 
efficient chemical agents for the sierilixation of protozoan 
cultures '^appears to be almost a hopeless undertaking’’ (p. 
256). However, various chemicals have been used success¬ 
fully upon protozoan cysts. Morgan’s (3) success in obtaining 
sterile cultures of Trichomonas with the use of penicillin and 
streptomycin suggested the possibility of using these anti¬ 
biotics as agents for the sterilization of free-living protozoa. 

In the present investigation Colpidium campylum was used. 
Organisms from a wild culture were concentrated by cen¬ 
trifugation and were w'ashed three times with sterile Hahnert’s 
solution (2). A few drops of the washed concentrate w'crc then 
added to a solution of sterile 3 per cent Difeo proteose-peptone 
containing 5,000 units of penicilUn*/cc. Ait^ l)eing in the 
penicillin solution for 12 hours, the organisms were transferred 
through three successive washes of 3 per cent proteoae^fieptone. 
A drop containing organisms and culture fluid from the third 
wash was plated on nutrient agar. No bacterial growth was 
observed on any of the agar slants used in the 8 tests con¬ 
ducted. The colpldia were apparently uninjured by exposure 
for 12 hours to solutions containing 5,000 units of penicillin/cc. 

It appears that this method may be used with success in 
obtain^ sterile cultures of most protozoa. However, with 
ea^ different spedes used, preliminary tests must Ihs made to 
ascertain the length of time the organism will survive in a given 
concentration of peniciUtn. If the survival time is extremely 
short, lower concentrations should be used. Preliminary 
observations indicate that Paramedum nudeaUgm is killed 
b 12 boYtrs in solutions containing 5,000 units of penidllin/cc., 
but remains in a vigorous condition (or 5 hours in the same 
conceotratibn. 

The process described above does not require constant 
attention of the investigator, large numbers of organisms are 
recovered after the ffnal wash, and the number of transfers 
is reduced to a minimum, thus reducing the possibility of 
oontammation. 
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A Momtoiang Probe for Radiochemietty 
taborMoric8> 

CtAUDE R. ScHwoB and Rayuomd Neiwe 

Department of Chemistry and Metais Research 
Laboratory^ Carnegie Institute of TWknofogy, 
Pittsburgh^ Pennsybania 

In order to detect contamination of equipment and to pro¬ 
tect the health of wm'kers in laboratories liandling radioactive 
materials, it is necessary to have instruments capable of in¬ 
dicating small amounts of radiation at the working space and 
on the person and clothing of workers. Several excellent port¬ 
able radiation meters ore now on the market, but only the most 
recent ones are effective in detecting weak radiation, the older 
ones generally being designed for monitoring X-rays- 

As libby [J) points out, the isotopes emitting the least 
energetic radiation are among the most useful. By substituting 
a more sensitive GM tube for the one ordinarily furnished, 
older instruments easily may be changed to permit them to 
detect a fraction of these weak radiations large enough so that 
they may be of service in monitoring lal>oratories. Moreover, 
the housing for the GM tube described here i>ermits using the 
tube at some distance from the meter, allowing more flexibility 
in monitoring and incidentally permitting any scaler to be 
used as a detector of contamination. 

A thin-walled, silvered, self-quenching tube is mounted in a 
stainless-steel housing, provided with mesh-cuvered window's 
over the sensitive area of the tube. The use of stainless steel 
permits ready decontamination of the pro]>e itself in case of 
contamination, a nitric acid wash being sufficient in most 
cases. Fig* 1 shows some of the constructional details of the 
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probes used in this Laboratory. A, the body of the probe, is 
tubing, 10 inches long and 1 inch in diameter, which is attached 
to handle C by means of collar E. Tube B slides over A and 
can be secured in a position over the windows by tai>ered collar 
D, When not required in this position to protect the GM tube 
or to distinguish gamma from beta radiation, it is pushed back 
toward handle C. By making slide B A ii'ch thick, the original 
calibration (in R's/H-hour day) of a Herbach and Kademan 
Model GLR-200 Radiation Meter is sensibly unchanged when 
B covers the windows. With the slide open, the sensitivity of 
thifi meter is increased more than 10-fold for energetic radia- 

iRsiesteh spooBorad by tlw Office of NsvaJ Rwe*rcli, Coniwi N-6 orb 
47,tUkOfdorNo.4. 
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ti<cl, «&d tile (ktecUon af w6ak mdiation h made poauble. 
Thices of for example, are distinctly indicated, although 
weaker radiation (1) is not detected. 

"By means of a suitable connector at the end of handle (' the 
prohe is attached to the meter or scaler with co-axial cable, up 
to 20 feet long. In the authors* experience, the high potential 
supplied by an AC-operated type radiation meter requires very 
Kttlc change in value to enable the new tube to work on its 
plateau (ca, 800 volts for commercial tubes of this type). 

In one application, this probe was attached to a Ilcrbach 
and Radetnan meter to which, in turn, had been added a simple 
audioamplifier and loud-speaker, obviating the necessity of 
looking at the meter while testing for stray radioactivity. The 
frequency of occurrence of the audible clicks is a measure of 
the intensity of the radiation passing through the probe. In 
another application, the described probe was attached to a 
Standard scaler of 64, w here it worked equally well. 
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Use of the Hydra for 
Pharmacological Study 

Stata Norton and Edwin J. de Reek 

The Wellcome Research Laboratoriesy 
Tuckalwe, New Y<yrk 

llic hydra responds to touch by a withdrawal of its tentacle 
from the point of contact. This process presumably involves its 
primitive nervous system, w'hich consists of a simple nerve net¬ 
work without a central organissation such as a brain. The hydra, 
therefore, should have possibilities as a test object for the 
study of certain drugs w hich act on nerve mechanisms. For in¬ 
stance, local anesthetics, which act on the ficripheral portions 
of the nervous system, would be expected to abolisli the tactile 
response, whereas central depressants, such as hypnotics, 
Would not. These ideas were confirmed in the following experi¬ 
ments. 

Individual specimens of Hydra oU^acth were placed in glass 
dishes containing 5 ml. of glass-distilled water. Within 15 
minutes, the hydra attached itself to the l>ottom of the dish. 
The drug to be tested was tlien added to the water, and changes 
in shai>e, in S|K)ntaneous movements, and in response to vigor¬ 
ous tactile stimulations with a glass rod were noted at 1-rainutc 
intervals. 

In agreement with the above postulates, it was found that 
each of the three local anesthetics tested (cocaine, procaine, 
and pontocaine) alMjUahed the response to tactile stimulation; 
and, as was expected, the general hypnotics, Dial and Evjpal, 
failed to inhibit this reaction. The local anesthetics also fre¬ 
quently caused the hydra to become detached from the dish, 
Perhaps this was a further manifestation of peripheral nerve 
depresaion. The abolition of tactile response by the local anes¬ 
thetic was not due to the death of the hydra, for it was possible 
to restore the sense of touch by replacing the local anesthetic 
solution with fresh water. 

Certam <tuantitative relationships were also observed for 
the local anesthetics. The minimum effective dilutions for 
pontocaine, cocaine, and procaine Were, respectively, 1:25,000, 
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and 1:1,000^ The thugs were therefoi^ effective in 
rhtio 25:5:1, whidi is similar to that recorded for higher 
animals. Table I shows that the time required for the onset af 
tactile anesthesia increased as the concentration of cocaine 
decreased. A similar relationship was found for procaine. 
These results are again comparable to those obtained on 
common laboratory animals. 


TABLE I 

Erracr or Valving CoNCENTtATioNa or Cocainf. on Time or ONSicr or 
Anesthesia in the Hydra 


ConccntTAtlon (mg./ml.) 

OuMt of anesthesia (min.) 

0.2 

Partial anesthesia 

0.25 

20 

0.4 

25 

0.4 

30 

0.4 

2K 

0.4 

37 

0.4 

11 

0.5 

3 

0.5 

H 

1.0 

2 

1.0 

2 

1.0 

n 

l.O 

4 

LO 

DJsinteg ration 

All of the drugs mentioned producwl changes in the size and 
shape of the hydra. The local anesthetics regularly caused an 


initial contraction which was soon followed by a return to the 
original sixe. The only effect of the barbiturates was to pro¬ 
duce a persistently shortened and thickened hydra. 

The actions of certain other drugs on the hydra were also 
observed. The analgesic, morphine, which is believed to act 
centrally, produced no visible effect. Curate, after an initial 
contraction,.produced great elongation, often to two or three 
times the original length. A tendency to form spirals or curls 
was noted, There was no loss of tactile sense or of ^ontaneous 
movements, Rapaverine^treated hydrae first contracted and 
then regained normal size, but became rigid with comfriete 
loss of Spontaneous movements, of response to touch, and of 
response to acetylcholine. The action of the latter drug by 
itself was limited to an initial contraction and was difiicult to 
assess, since many things, f.e. salt solutions, cold, water 
movement, etc., caused brief contractions of the hydra. Al¬ 
though these may be qualitaUvely similar, the posnbllity 
remains that different drugs may produce contractions differ* 
ing quantitatively in extent and duration. 

The hydra also appears to have interesting potentuditles 
lor the arudyais of the toxic actions of certain drugs. Proto* 
plasmic poisons such as strong cocaine solutions were quite 
destructive to the hydra. A scries of amidines, which were 
knqwn to produce necroius in higher animals, actually dio* 
Integrated the hydra within a matter of minutes. On the other 
hand, drugs which exert their lethal actions in higher organisms 
by affecdiig such organisatioBs as the respiratory center, were 
rdativ% harmless, i^or example, neither morphine nor the 
very toxic oiram killed the hydra, even in high concentrations. 

SClleifCS, OoMiori. iw 








Book Kevmvs 


Radioactive tracers in biology: an introduction to tracer 

methodology. Martin I). Kamcn. New York: Academic 

Preaa» 1947. Pjv xiii + 281. (Illustrated-) $5.80. 

Prof. Kaincn has achieved to a remarkable degree his objec¬ 
tives in having Radwactixie tracers in biology provide (1) an 
introduction or a review of those concepts in nuclear })hysica, 
an understanding of which is basic to the intelligent application 
of tracer methods in biology; (2) a presentation of a systematic 
and critical survey of existing tracer methods; and (3) an indi¬ 
cation of potentialities and limitations of these methods as 
applied to biological problems. ITiis small, but extremely fact- 
packed, guide should find a welcome place on the working 
bookshelves of biochemists, biophysicists, physiologists, and 
physicians who are interested in the application of radioactive 
tracers to studies in biology. 

The first section, a review of nuclear physics, demands a 
greater amount of reader effort than do the sections relating to 
procedures in the prt>duction and assay of radioactive isotopes. 
The information about procedures for radioactive assay is 
given in precise detail. 

For the biologist, Chaf)ter V,“A Survey of Tracer Biology/’ 
is an extremely stimulating and informative presentation of 
biochemical and physical applications, including the study of 
intermediary metabolism and a well-presented discussion on 
analysis by isotope dilution methods. Under physiological ap¬ 
plications, the author discusses permeability studies, meta- 
lx>lk' turnover, and transport studies. 

Chapters VI to X, inclusive, clal)oratc on the use of radio- 
ist)lopes and include a thorough discussion of radioactive 
hydrogen (tritium)—and, incidentally, an extremely valuable- 
table of deuterium compounds—as well as C‘S C*^ T”, and 
S**. The isotopes of secondary importance in biology arc dis 
cussed in Chapters XI and XII, and the final chapter, entitled 
“Various Radioactive Isotopes of Importance in Biology,” 
deals with such trace elements as manganese, iron, colmlt, 
copper, and zinc. 

The biologist will find the study of this book of real value 
whether he plans to engage in utilizing radioactive iso todies or 
to broaden his understanding of this important technique. 

The book is not without some weaknesses, stemming chiefly 
from an insufficient attention to radiation hazards. Although 
reference is made to National Bureau of Standards' Handbooks 
H-23 and HB-20, on “Radium Protection” and “X-Ray Pro¬ 
tection,” the reviewer believes that somewhat greater detail 
regarding the handling ol hazards could have been incorporated 
in this volume. The author might also have elaborated his dis¬ 
cussions of radiation effects in organisms and of the need for 
awareness of the ever-present hazards in research on metab¬ 
olism with radioactive isotopes, because of the physiological 
effects of the radiation from the tracers. 

This is apparently Volume I of a new series of monographs 
in Organic and Biological Chemistry under the editorship of 
Louis F. and Mary Fieser, to f)e published by the Academic 
Press. As such« one would hope for greater care in publication. 


An errata sheet listing 10 errors in a 270-pugc hook does not 
speak highly of the diligence of proofreading. A certain amount 
of distraction, if not occayonally confusion, develops from the 
use of superscripts of the same type and point for designating 
the mass numbers and references to bibliographic footnotes. 

The author has done the biologist a real service in offering 
this excellent work. 


M. C, Shei^ksnyak 

5606 MfUfrland Lane, Bethesda, Maryland 

Descriptive and sampling statistics, John Gray Peatman^ 
New York; Harper, 1947. Pp. xviii 4- 577, (Illustrated.) 
$5.00. 


This l>ook recognizes the dilemma of social science students 
who need certain statistical knowledge and skill, but for whom 
the time re<iuircment of mathematical training is either dis¬ 
couraging or prohibitive. Tn his attempt to meet the needs of 
this particular group, the author has made commendable use 
of ordinar>- lOnglish prose for the presentation of various statis¬ 
tical devices and the illustration of their uses. The text is 
entirely free from elaborate formulas and derivations. Its 
content is well supported by timely and appropriate illustra¬ 
tions, and excellent |>cdagogical value may be anticipated for 
the cxercist-s at the conclusion of each chapter. 

This very practical book will probably- enjoy a wide demand 
as a text for undergraduate and first-year graduate studenU in 
education and sw^ciology. It should provide a useful background 
for st>me kinds of research and will greatly facilitate the com¬ 
prehension of those who must read the current literature in 
education, sociolog)^, anthropology, and psycholo^. 

Although the author has realized most of hi.s expressed aims, 
his w'ork is not without serious fault. The iiroUiem of nonlinear 
correlation receives a miist summar>' tlismissal; for exampltv 
Eta and Epsilon are ignored. The use of the important F test 
and \hc simplest illustrations of analysis of variance and co- 
variance arc omitted. A chapter on cluster and factor analysis 
is included, but the discussion is misleadingly inadequate. 
Neither tJic assumptions of factor analysis nor their implica¬ 
tions arc given. Spearman's two-factor theory receives one 
l^aragraph. All multiple-factor tlieories arc lumped together 
in one [paragraph. The rest of the chapter Is concerned with a 
little-used, casual method of cluster analysis. 

Despite the omission of certain important topics, the liook 
has a broad scojk; and may create the illusion in the student 
that the treatment is comprehensive. This w'ould be regret¬ 
table, because in general the assumptions underlying the de¬ 
velopment of the various statistics and governing their appro¬ 
priate use are poorly defined or omitted. Equally serious is 
the presentation of a large group of standard-error formulas 
with the instruction that the statistics in question are essen¬ 
tially normally distributed. In the case of sample .sizes com¬ 
monly encountered, this assumption is questionable for some 
of the statistics, and for other statistics, e.g* the standard 
deviation, it [s known to be incorrect- With few exceptioiis, 
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liie fttudmt is encoursKc^ to regard his samples as large sam- 
Hiew limitations arb not unique to tiiis teg^obk, but 
are regrettable in that they may encourage a ''cookbook^’ 
approach to experimental design and the testing of statistical 
hypotheses* 

The sequence of topics is unusual, and many things which 
ordinarily go together are widely separated and treated in a 
piecemeal fashion. Although there may be good reason for this, 
its merit was not apparent to this reviewer. 

The simplicity and rigor of modem inferential statistics, 
particularly for small samples, may not be discerned by the 
student who uses this textbook, and he will have little oppor¬ 
tunity to be discouraged by cither the mathematical or logical 
rigor which features many textbooks in statistics. 

Nevertheless, in terms of the aims of this textbook, its 
positive features greatly outweigh its shortcomings. 

J. R. WiTTENBORN 

YaU University 
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Axxen, Arthur. Ornithology laboratory notebook. (5th ed.) 
Ithaca, N. V.: Comstock, 1947. Pp. 256. (Illustrated.) $4.00. 

Babcock, Ernest Brown. The genus Crepis; Pt. I: The 
taxonomyf phytogeny, distribulion, and evolution of Crepis; 
Pt 11: Systematic treatment. Berkeley>Los Angeles: Univ. 
California Press, 1947. Pt, I: Pp. x 197. (Illustrated.) 
$3.50. Pt, II: Pp. vili + 198“1030. (lUustrated.) $10.00. 

Campbell, J. W. An inlrodttction to mechanics. New York- 
London: Pitman, 1947. Pp. xviii 4* 372. (Illustrated.) $4.50. 

Cdlvkr, Charles A. Theory and applications of deciricity and 
magneHm- New York-London: McGraw-Hill, 1947. Pp. 
xii + S91 (Illustrated.) $5.00. 

OoRTis, Whtterton C., and GufHRiE, Mary J. Textbook of 
general zoology. (4th ed.) New York: John Wiley; London: 
Chapman & Hall, 1947. Pp. xx -1- 794. (lUustrat^.) $4.50. 

Dangearj), Pierre. CytologU eiggkde et cytohgie ginirale, 
Paris, France: Paul Lecbevalier, 1947, Pp. 611. (Illustrated.) 
1.250 fr. 

Bjckson, James G. Diseases of fidd craps. New Vork-Iiondon: 
McGraw-Hill, 1947. Pp. xii + 429. (Illustrated.) $4.50. . 

Drinker, Ciccil K., et at. Psychiatric research. Cambridge, 
Mass.: Harvard Urnv. Press, 1947. Pp. 113, $2.00. 

Ellis, Carlkton, and Swaney, M. W. Soilless growth ef 
plants. (2nd ed. rev. and enlarged by Tom Eastwood.) New 
York: Reinhold, 1947. Pp. x 277. (lllustmtcd.) $4.75. 

Fkaron, Willum Robert. An introduction to biochemistry. 
(3rd cd.) New York: Grune & Stratton, 1947. Pp. x -f* 569. 
$ 6 . 00 . 
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Genetic Effects of the Atomic Bombs 
in Hiroshima and Nagasaki 

Genetics Conference^ Committee on Atomic Casualties, National Research Council 


The Atomic Energy C\>mmiaRion recently forraail)' signified 
its intention of suj>porting long-range medical studies of the 
survivors of the atomic bombings in Japan, to be conducted 
by the Committee on Atomic Casualties of the National Re¬ 
search Council, One aspect of these studies will concern the 
much-discussed potential genetic effects of the Iwmbs, The 
background of this program begins shortly alter Japan’s sur¬ 
render, when a Joint Army-Navy Commission made extensive 
observations in Hiroshima and Nagasaki on the survivors 
of the Iwmbinga. At the conclusion of the Commission’s work 
its chairman, Col. A. W. Oughterson, M.C., AUS, rcconi- 
mcndt.‘d to Uie Surgeon General of the Army that the Council 
be requested to undertake a long-range study of the medical 
and biological effects of the atomic l>omb and this recom¬ 
mendation was transmitted by Surgeon Gen, Norman T. Kirk 
to l^wis H, Weed, chairman of the Division of Medical Sci¬ 
ences, As a result, in June 1946 a conference group was con¬ 
vened by the ( V)uncil, and in November, follow'ing its recom¬ 
mendation, a five-man commission composed of rei)rcsentatives 
of llie Council, the Army, and the Navy left for Japan for the 
purpose of determining the current status of Japanese work on 
atomic bomb casualties, evaluating the fcasibilil)' of American 
participation in continued research on these casualties, and 
indicating the lines along which such studies should proceed. 
This conimi,sfiinn, known as the Atomic Bomb Casualty Com¬ 
mission and composed of Austin Brues, Paul S. Henshaw, Et. 
Melvin Block, M.C., AUS, Lt. James V, Neel, M.C., AUS, and 
Lt. (j.g.) Frederick Ullrich, (MC) USNR, submitted a report 
of its findings to the Council in January 1947, 

The June 1946 conference group had recommended that 
appropriate action be taken to obtain a Presidential Directive 


hp:ther the atomic bombs 

dropped on Hiroshima and Nagasaki will 
have detectable genetic effects on the 
Japanese is a question of widespread interest. The pur¬ 
pose of the present note is to show briefly that (1) many 
difficulties beset any attempt to obtain a valid answer to 
this question and (2) even after a long-term study, such 
as that outlined below, it still may not be possible to 
determine just how much genetic damage was done at 
Hiroshima and Nagasaki. 

ITiis memorandum is essentially a partial summary of 
the material presented by Lt, James V. Neel at the 
meeting of tlm Conference on Genetics convened by the 
Committee on Atomic Casualties of the National Re¬ 
search Council on June 24, 1947, but with certain addi¬ 
tional considerations which grew out of the deliberations 
of the Conference. 

it must first be rccogniaed that, inasmuch as the 
majority of mutations occurring in animals are recessive, 
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authorizing the National Research Council to initiate a long 
range study of the atomic bomb effects. This Directive was 
issued at the request of the Secretary of the Navy, James T. 
Forrcstal, in November 1946, and on its authority the Council, 
in January 1947, established a Committee on Atomic Casual¬ 
ties, composed of Thomas M. Rivers (chairman), George W. 
Beadle, Dctlev W. Bronk, Austin Brues, George M. Lyon, 
C. P. Rhoads, Shields Warren, Stafford L. Warren, George 
H. Whipple, and Raymond E. Zirkic. 

The potential genetic effects of the atomic bomb were appar¬ 
ent to all interested students from the day the first bomb was 
dropped—in fact, to some, well before that time. A considera¬ 
tion of genetic studies was one facet of the work of the Atomic 
Bomb Casualty Commission, and a section of its Januarj' 1947 
report was devoted to this subject. This phase of the work was 
to a large extent the responsibilit) of Lt. James V^ Neel. 

On June 24, 1947, the Committee on Atomic Casualties 
arranged a conference on the |X)tenlial genetic effects of the 
atomic bombs. At this meeting, which was attended by George 
W. Beadle (chairman), Donald R. Charles, Charles H. Dan- 
forth, Herman J. Muller, Laurence H. Snyder, and Lt. Neel, 
the latter submitted a report of preliminary genetic studies, 
based on his observations in Japan during the preceding six 
months. Following a thorough appraisal of the problem, the 
conference voted to recommend to tlie Committee on Atomic 
Casualties that a progi'am be undertaken in Japan along the 
lines sketched out in the Neel report. This recommendation 
was accepted at a meeting of the Committee on June 26, 1947. 
The conference also recommended that a statement be pre¬ 
pared, briefly summarizing the current status of the problem. 
This statement follows. 


only the relatively small proportion of rriutatioas which 
are dominants may be expected to show effects in the 
first postbomb generation. The potential range in their 
effects Is very wide. Dominant mutations with large, 
clear-cut manifestations can be expected to be much 
rarer than those with smaller, but possibly quite sig¬ 
nificant, effects on bodily dimensions, life span, etc. But 
the detection of these latter is a matter of great difficulty 
with present techniques. I'or practical considerations 
investigation will have to be concentrated chiefly on the 
class with such large effects os may lead to stillbirths, to 
live births with gross external abnormality, or to internal 
defects causing death or serious illness in infancy. 

Since there is no general agreement as to what propor¬ 
tion of cases of abnormal fetal development is genetically 
determined, and what p^pportion is due to nongenetic 
factors, an increased inndence of morphologically ab¬ 
normal fetuses following imbiation may not be used as an 
index of the frequency of genetic change until the non- 
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^ects of this irraxliation on the reproductive 
Jifetory of the motjier have been determined. This point 
will be very difficult to evaluate. 

It is obvious that in this case the approach to the prob¬ 
lem of genetic effects is the statistical one. It is unlikely 
that any individual and spccihc pathology in a post- 
irradiation gejieration can ever be attributed with 
Certainty to the effects of the bomb, but if there is a 
definite increase in the occurrence of abortions, mis¬ 
carriages, stillbirths, and abnormal products of concep¬ 
tion, one may surmise that this is related to the bomb¬ 
ing—*^lthough some of the effects need not necessarily be 
genetic. Appropriate control studies in other Japane.se 
cities are therefore of the utmost importance. 

The survivors of the bombing received amounts of 
Irradiation ranging from negligible to just short of lethal. 
It U impossible to say on a priori grounds whether an 
adequate number of people absorbed sufficient radiation 
to produce enough dominant mutations to result in 
detectable effects. However, comparison of this situation 
with the experimental data on infrahuman material 
suggests that these effects, if detectable, will be small. 
The median lethal dose for whole body irradiation in man 
is probably in the neighborhood of 500 Roentgen units 
(Shields Warren. PkysioL Rev., 1944, 24, 225-238). It is 
Ukely that many individuals in Hiroshima and Nagasaki 
who received high but sublethal doses of irradiation 
sustained other injuries which, in combination with the 
radiation damage, resulted in death. Thus, the mean 
radiation dose received by the surviving population will 
be lower than expected from a consideration of the 
median lethal dose alone. In terms of radiation genetics 
this is a small exposure, expected from data on animals to 
produce a frequency of dominant mutations which would 
increase the normal frequency of abnormal offspring by 
90 small a proportion as to be difficult to demonstrate. 
Large-scale studies, utiliaiug all available material, plus 
accurate vital statistics, are thxis necessary if data of 
value are to be obtained. In this connection it is im¬ 
portant to bear in mind that the available children born 
to parents who received significant amounts of irradiation 
will probably not exceed 12,000 or 13,000 within the next 
10 years. 

The Japanese had recognized the importance of genetic 
studies and, under great difficulties, were organizing a 
program in Hiroshima when the Atomic Bomb Casualty 
Commission arrived. They bad planned to compare the 
present and future frequency of abnormal births in 
Hiroshima with the frequencies reported in their medical 
literature and vital statistics during the prewar years. 
But it is by no means sure either that the prewar figures 
were sufficiently accurate or that the present reporting of 
vital statistics would be wholly effective in detecting 
rare effects of the atomic bomb radiations. It cannot be 
too strongly emphasized that there is at present abso¬ 
lutely no reliable evidence on which to base any opinion 


the absolute or relative cd 

genital abnormalities among children being bbtn b 
tlirofitoima and Nagasaki. Unfortunately, a igood deal of 
mismformatiori is currently in circulation. 

Two independent programs, one Japanese and one 
American, would involve needless duplication of effort* 
A joint undertaking is therefore indicated. In view of the 
fact that the Japanese arc actively attempting to initiate 
genetic studies, it seems that any American efforts 
which may materialize should contemplate cooperation 
with the Japanese in an attempt to ensure an efficient 
and sati^actory program. The Neel report contains the 
following sewn specific recommendatioas as to the 
organization of a program: 
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(1) Organize, in Htroaliima, Nagasaki, and a control area 
or areas, a modified system of pregnancy registration, this to 
bclude the irradiation history of the parents. 

(2) Oi3tain as complete information as possible on the out¬ 
come of each registered pregnancy. 

(3) Follow up each report of an abnormal termination of 
pregnancy or a congenital malformation with detailed family 
studies. 

(4) Develop a svRtcm of checking on the completeness and 

accuracy of registration of births and deaths, such os requiring 
at intervals dual registration by both the family and the 
obstetrician or midwife. I 

(5) Conduct these studies on a sufficiently large scale that 
the results will have statistical significance. 

(6) Integrate this program with a system of periodic exami¬ 
nation of the offspring of irradiated persons and with careful 
death certification, so that genetic effects not apparent at 
birth but detected subsequently may be recorded. In particu¬ 
lar, causes of infant mortality should be accurately recorded. 

(7) Place this program in competent Japanese hands, 
through the Japanese Government, with only enough American 
supervkiem and cooperation, including supplies, to facilitate a 
successful program. 

This program must extend over a period of 10-20 
years before a significant amount of data can be accumu¬ 
lated, and quite possibly an even longer period of study, 
extending to the second and subsequent generations^ will 
be indicated. 

Certain practical limitations of the program may be 
considered at this point. The most difficult problem will 
be to obtain the necessary completeness of reporting. 
This will require constant effort, a wide educational 
program, and frequent cross-checks. Congenital mal- 
formations occurring within Japanese families may some¬ 
times not be reported. This is perhaps mdre likely to occur 
in Japan than in this country, because probably less than 
10 per cent of Japanese births occur in hospitals as these 
are defined in the United States. To what extent still¬ 
births and malformations occurring outside a hospital 
win be recorded depends on the vigor with which the 
problem is pursued. It will be difficult to get evenly 
matched teams of investigators for bomlM Ond control 
areas. Furthermore, once people living in ^roshittia and 
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tliLiitt idUbir^ and malforniations may 
{>Q^ly be attributed to the effects oi the bomb, they will 
probably lose some of their reluctance to report such 
matters, whereas this will not be the case in a control 
area. 

Japan is now a defeated and occupied country, under 
severe postwar stress, whose people have a very differ¬ 
ent psycholog:y from our own. A program such as that 
under consideration will proceed much more slowly 
there than it would in this country. 

In order to reduce the possibility that a negative re¬ 
sult of the investigation on Japanese material be inter¬ 
preted by the medical and lay public as meaning that 
important genetic effects were not produced, it is essen¬ 
tial that a comparable effort be expended in experimenta¬ 
tion on other mammalian material, in which genetic 
effects of different kinds can much more readily be 
brought to light. In this way it ^ould be possible to 
throw light upon the proportion of the total genetic 

An Auditory Afterimage? 

W. A. Rpsenblith, G. A, Miller, J. P. Egan^ 
L J, Hirsh, and G* J- Thomas 
Psycho-Acoustic Laboratory, Harvard University 

F or THOSE WHO LIKE TO EMPHASIZE THE as a handclap, a typewriter, the voice, etc, A peculiar 
similarities between our different sense modalities, metallic quality seems to be added to the sounds. Lis- 
the absence of auditory afterimages has been a teners have described the sounds as “jangly/* “twang)%^^ 
persistent puzzle, a blank in the table of analogies which “like a rasping file/’ or “like two pieces of iron being 
can be drawm between vision and audition, There is, of rubbed together.” The aftereffect of the pulses is tran- 
courae, tinnitus—that annoying ringing in the ears that sient, and in a few seconds the sounds regain their 
often follows exposure to deafening sounds. But tinnitus normal quality. 

may last for hours, is often pathological in origin, and We have had no trouble in demonstrating this aftcr- 
resembles “spots before the eyes" more than a true effect to subjects with normal hearing. It has been ex- 
afterimage. Tinnitus excluded, therefore, the story of perienced in reverberant and anechoic rooms, with test 
unrewarded searching (/) seems to justify tire conclusion noises f>roduccd in the room, over a loud-speaker, or in 
that auditory afterimages do not exist. bcadphone.s. Phonographically recorded handclaps, sibi- 

The error of such a conclusion can be demonstrated lant consonants, the sound of scraping sandpaper, and 
with the help of a pulse generator and a pair of earphones, typewriter noises seem to work about as well as the orig- 
The generator is used to produce a train of rectangular inal sounds themselves. 

voltage pulses at a rate of about 100 pulses per second. Several questions immediately suggest themselves. 
[Tkt rectangular pulsot used in this experiment contain What characteristics of the exposure stimulus arc necea- 
aU harmonics of the fundamental pulse repetition fre- sary to produce the effect? What kind of test stimuli can 
quency at approximately equal amplitude over the fre- be u.sed? What is the quality and duration of the effect? 
quency range transmitted by the earphones (cutoff Eicposure to intense random noise—-a hissing sound —is 
around d,500 cps).] The earphones transdace the voltage ineffective in producing the aftereffect. Random noise 
putai^ to acoustical pulses, and the listener is allowed to interrupted at regular intervals to give a train of 150 
heat this buzzing sound at a high intensity for one or bursts of noise per second was also a failure. Nor did a 
two minutes. When the earphones are removed, there is combination of 11 oscillators producing frequencies not in 
a striking diange in the timbre of such familiar sounds harmonic relation elicit the aftereffect. Very loud pure 

^weardi described in this paper was carried out ^ low frequency may evoke the jAenomenon for 

srlth the tL Navy, Offica Naval Re- listeners. A square wave elicits the aftereffect but 

N5ori*7d, Report PNit-59). w much less impressive than the pulses. Pulses produce 


produced by the radiation that would have been 
detectable by the methods used in the investigation on 
the human material, and the serbus danger of misin¬ 
terpretation of the latter results would be minimized. 

Recognizing the difficulties briefly touched upon in 
the foregoing paragraphs, the Conference on Genetics 
voted unanimously to recortl the following expression of 
its attitude toward the genetic program: “Althou^ there 
is every reason to infer that genetic effects can be pro¬ 
duced and have been produced in man by atomic radia¬ 
tion, nevertheless the conference wishes to make it clear 
that it cannot guarantee significant results from this or 
any other study on the Japanese material. In contrast to 
laboratory data, this material is too much inffuenced by 
extraneou.s variables and too little adapted to disclosing 
genetic effects. In spite of these facts, the conference 
feels that this unique possibility for demonstrating 
genetic effects caused by atomic radiation should not be 
lost." 
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the phenomenon even when they are modulated in frc' 
quency from about 100 to 200 pulses per second at a rate 
of 20 times each second or when the low-frequency com¬ 
ponents of the spectrum are filtered out of the pulses. 
With a pulse repetition frequency of 140 pps the after- 
effect was obtained when only those component fre¬ 
quencies of the pulse between 3,120 and 4,000 cps were 
passed, and again when only the range bet'ween 4,000 and 
6,600 cps was heard. When only die first 4 harmonics of 
the pulse—140, 280, 420, and 560 cps—were used as the 
e*i)osure stimulus, the effect was not observed, and not 
until the first 10 harmonics were i>assed was a clear after- 




Fic.l. A—Duration of tftcreSect at a function of exposure time (param¬ 
eter: peak sound pressure; pulse repetition frequency -* 120), B^Peak 
sound pressure vs. exposure time for fixed duration of aftereffect (2 seconds) 
{pulse repetition frequency « 140). 

effect obtained. It seem.s that the high-frequency com¬ 
ponents of the pulse are necessary for the phenomenon to 
occur, but it is not clear whether these frequencies are 
necessary because they stimulate a certain portion of the 
basilar membrane or because they preserve the sharp 
onset of the pulses. 

The pulses used were of 120-microsecond duration, and 
the instantaneous sound pressure at the peak of the pulse 
was varied from approximately 75 to 125 db re 0,0002 
dyne/cm.*. For convenience in exploring the phenomenon 
the following procedure was adopted; The sound of two 
pieces of sandpaper being rubbed together at a regular 
rate was phonographically recorded, and the listener was 
exposed to the train of pulses for a fixc*d period of time at 
a given intensity and pulse repetition frequency. At the 
end of the exposure the experimenter switched to the 
phonograph channel, the listener being allowed to hear 
the sound of scraping sandpaper. The listener’s task was 
then to count the number of scrapes of the sand[iaper 
which seemed to be ‘‘metallic'* in quality. By converting 
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sandpaper rubs to a more conventional time base, ^ 
duration of the aftcriniage was given for the conditions of 
sthnulation. 

Durations of exposure between 5 and 240 seconds were 
explored, the longer exposures producing the most 
marked aftereffects. When the sound pressure at the peak 
of the pulse was held constant, the duration of the after¬ 
effect increased as a negatively accelerated function of 
the exposure time. This is illustrated in Fig. lA for two 
intensity levels. Fig. IB shows the peak sound pressure 
necessary to elicit an aftereffect of constant duration 
(2 seqpnds). To a certain degree, exposure time can be 
substituted for exposure intensity. As a practical matter, 
an exposure of 20 or 30 seconds reprt;sents a convenient 
compromise between the li.stencr's impatience and the 
experimenter's desire to produce a measurable effect 



Flo, 2. A—'Duration of aftereffect vs, pulsr repetition frequency (parazn* 
eter: peak sound pressure; exposure lime 20 secoDdA). B—Soocod pressure 
ve. pulse repetition frequency (parameter: duration of aftereffect). 


Only a narrow range of pulse repetition frequencies 
elicits the aftereffect. Frequencies between 30 and 200 
pulses per second seem most effective. This is illustrated 
in Fig.'2A, where the duration of the aftereffect is plotted 
as a smoothed function of the pulse repetition frequency, 
with the peak pressure of the pulses as the parameter. 
These curves were obtained with three listeners and a 
constant exjiosure time of 20 seconds. In Fig. 2B the 
curves arc replottcd to show the intensity required to 
produa^ a given duration of the aftereffect. 

A variety of test stimuli was tried, and the necessary 
attributes of a good stimulus seem to include familiarity 
to the listener, complexity in harmonic composition, and 
temporal discontinuity. Unfamiliar stimuli leave the 
listener w^ondering whether or not the test stimulus 
sounds as it should sound. Pure tones were poor so long 
as they were continuous; when they were interrupted, the 
effect was heard faUawing the “elide** of the interruption. 
Silence Ls silent: without a test stimulus our listeners 
report only a transient, impalpable, nonauditory awanv- 
ness that an aftereffect persists, The dissipation of the 
aftereffect seems to be a function of time only and is 
independent of stimulation. For example, if an exposure 
normally produces an aftereffect lasting about 3 seoondS| 
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a 2-d^ond silence before the presentation of the test 
fttimulus is followed by about 1 second of the aftereffect, 
and after a silent delay of 4 seconds no qualitative 
changes are observed. 

The quality of the aftereffect does not seem to change 
as a function of the nature of the stimulations which 
produce it. It is always the same—a metallic, ringing 
obligato to the test stimulus. 

What possible mechanism could account for this 
phenomenon? It seems to be peripheral, for if the left 
ear is exposed to pulses and the right ear is tested with the 
scraping of sandpaper, no aftereffect is experienced. It 
is probably rclate<J to stimulation deafness, but in no 
simple manner, since exposures only to certain kinds of 
sounds are foilow^cd by the aftereffect. Furthermore when, 
a tcm^xirary hearing loss produces a qualitative change 
in a test stimulus, we exp(xt the change to be less pro¬ 
nounced for loud test stimuli, since the temporarily 


deafened ear h more nearly normal in response to loud 
than faint sounds. The ringing auditory quality of the 
aftereffect is, however, most striking and persistent when 
the test stimulus is made more intense. The mechanism 
is more complex than a simple subtraction—due to hear¬ 
ing loss—-of certain comi>onents of the test souiid. 
Either a sharp wave-front or the presence of harmonics 
properly sliced along the basilar membrane is the neces¬ 
sary condition for producing it. In a highly mechanical 
system like the car the possible mechanisms for an after¬ 
image are somewhat limited. 

Such, then, is the phenomenon observed. It is not a 
tinnitus, a simple hearing loss, or a pathological condition. 
It is a positive aftereffect of the stimulation of normal 
listeners. Is this not an auditory afterimage? 
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NEWS 

and Notes 

K. A. Gunnar Strand, formerly asso¬ 
ciate professor of astronomy, University 
of Chicago, is tlie new' director of the 
Dearborn Observatory and professor of 
astronomy, Northwestern University, Dr. 
Strand, a [positional astronomer who did 
research in navigation for the Army Air 
Forces during the war, succeeds Oliver J. 
Lee, vrho had been on the Northwestern 
faculty since 1928 and who retired August 
31* Dr. Strand received his Ph.D. degree 
from the University of Copenhagen, and 
came to thfc United States as a fellow of 
the American Scandinavian Foundation. 
His first assignment here was at Sproul 
Observatory, Swarthmore College. His 
studies have included the motion of aster¬ 
oids, determination of position, photo- 
^phic and visual observations of double 
fltars, and orbital motion in multiple sys¬ 
tems. He has been retained as a special 
research associate at YerkesObservatory. 

Abraham White* associate professor 
of physiologlcat chemistry, Yale Univer¬ 
sity School of Medicuus, will deliver the 
ftrst Harv^ Lecture of the current scries 
at the New York Academy of Medicine, 
Octobftr 23. Dr. White will^ak on “In- 
4uence of Endocrine Secretions on the 
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Structure and Function of Lymjihoid 
Tissue.” 

Nathan Birnbauzn, Department of 
Chemistry, C'ity College of New York, 
has returned to the Department after 5 
years of military .service with the Chemi¬ 
cal Corps, U. S. Army. In addition to 
overseas duly in New Guinea and the 
Philippines, Prof. Birnbaum participated 
in the atomic bomb tests at Bikini as u 
member of the Radiological Safety Sec¬ 
tion. He is being retained by the Chemical 
Corps as consultant to the Research and 
Engineering Division. 

James G. Miller, chief, Clinical Psy¬ 
chology Section, Ncuropsychialric Divi¬ 
sion, Veterans Administration, Washing¬ 
ton, D. C., has been appointe<i chairman, 
Department of Psycholog>', University of 
Chicago. The aptwintment, which is effec¬ 
tive Januarj" 1, 1948, carries the rank of 
professor of psychiatiy and psychologj. 
As a captain in the Army Medical Corps 
during the war, Dr. Miller served as a 
neuropsychiatrist, assessing [HjrsonaUties 
of OSS perstmnel both in this country and 
in the European Theater. 

Charles C. Price, head, Dct>artment 
of Chemistry, Univeraity of Notre Dame, 
is now in England, where he will de¬ 
liver u series of special lectures at Oxford, 
Cambridge, and other colleges and uni¬ 
versities in England and Scotland. Dr. 
Price will also visit the Imperial Chemi¬ 
cals Industries at Manchester and the 
British Rubber Producers Association at 
Welwyn Garden City. 


Byron Clark has assumed his duties as 
professor of pharmacology, Tufts College 
Medical School. Under his direction the 
lalioratorics for instruction and research 
in this field will be reorganized and en¬ 
larged. 

John H. Melvin, district geologist, 
Corps of Engineers, Omaha, Nebraska, 
has been appointed state geologist of 
Ohio, succeeding George W. White, who 
has been apy>ointed head, Department of 
Geolog>s University of Illinois. 

Samuel Cate Prescott, of Cambridge, 
Massachusetts, former dean, School of 
Science, Massachusetts Institute of Tech- 
nolog>was awarded the honoraty D.Sc. 
degree by Lehigh University at its 69th 
Founder^ Day exercises, October 1. 

A. C. Ivy, vice-president of the 
University of Illinois for the Chicago 
Professional Colleges, has been named an 
honorary member of the American 
Congress of Physical Medicine in recogni¬ 
tion of bis ^‘studies of electrical stimula¬ 
tion of paralyzed muscles and resuscita¬ 
tion from carbon monoxide ai^hyxia, 
and for assistance to the Council of 
Physical Medicine of the American Medi¬ 
cal Association.” 

William J. Eney, professor of civil 
engineering, Lehigh University, has been 
appointed head, and director of the cur¬ 
riculum, Department of Civil Engineer¬ 
ing. He succeeds Hale Sutherland, who 
will continue as i)rofes8or in the Deport¬ 
ment and will devote more of his time to 
profearional writing. 
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D, T. Morgan* Jr., iuu been appointed 
auistant professor of botany, University 
of Maryland, 

Carl G. Hartman* professor emeritus 
of physiology and zoology, University of 
Illinois, has recently been appointed di- 
MtoT of ph>^'o]ogy and pbarmacojogy, 
Ortho Research Foundation, Raritan, 
New Jersey. 

Mark W. Woods* associate professor 
of plant pathology, University of Mary¬ 
land, has recently resigned to join the 
staff of the National Cancer Institute, 
Bethesda, Maryland. 

Morris T. James* formerly assistant 
[vrofessor in entomology, Colorado Agri¬ 
cultural and Mechanical College, Fort 
Collins, has been appointed assistant 
professor of entomology, State College of 
Washington, Pullman. 

Jacob Sacks,' formerly pharmacolo¬ 
gist, £ndo Products, Inc., has been ap¬ 
pointed to the staff of the Department of 
Biology, Brookhaven National Labora¬ 
tory, Upton, New York. 

Herman C. Llchstein, formerly 
National Research fellow, ConacU Uni¬ 
versity, has been appointed associate pro¬ 
fessor of bacteriology, University of 
Tennessee, Knoxville. 

BmUy T* Wolff* formerly research 
botanist at the laboratories of the Ameri¬ 
can Cyanamid Company, Stamford, 
Ccmnecticut, has been appointed assistant 
professor of botany, University of 
Georgia* Athens. 

William M. McGlU, anistant state 
geologist of Virginia since 1929, was ap¬ 
pointed state geologist, effective Septem¬ 
ber 1, succeeding Arthur Bevan, now 
with the Illinois Geological Survey. 

Myron C. Benlord* head, Outpatient 
Department, University of lUinois Hospi¬ 
tals, has b^n promoted to assistant med¬ 
ical director to assist John B. ToumanSf 
dean, College of Medicine and medical 
director of the hospitals. 

Joseph Modrovsky* design engineer* 
Wright Aeronautical Corporation, Pater¬ 
son, New Jersey, has been appointed assis¬ 
tant professor, Department of Mechanical 
Engineering, Polytechnic Institute of 
Brooklyn. 

Frank M. Semans, consulting biol¬ 
ogist, and formerly of Hiram College, has 
been iq^pointed associate professor in 
biology, Arizona State College, Tempe. 
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Charles A. It. Cbmioii, associate 
physician in cardiovaseidar^^ and 

assistant chief, CardhmsdUlar Clinic, 
Lenox Hill Hospital, cardiologist, New 
York City Department of Health, and 
attending consultant, Veterans Adminis¬ 
tration, New York Gty, has been ap¬ 
pointed medical director* American Heart 
Assodation, to succeed David D« Rut- 
ateln, who recently resigned to become 
professor of preventive medicine, Har¬ 
vard Medical School. 

William Owens, prof^sor pi psy¬ 
chology, Iowa State College, has been 
appointed head, Department of Psy¬ 
chology. During the war Dr. Owens 
served with the Standards and Curricu¬ 
lum Division, Bureau of Naval Personnel. 

S. Rldhard Silverman, administra¬ 
tive executive, Central Institute for the 
Deaf, has been appointed director of the 
Institute, tUling the position left vacant 
in 1941 by the death of Max A. Gold¬ 
stein, who founded the Institute in 1914. 

F. J. Alcock, formerly senior geologist, 
Geological Survey, Mines and Geology 
Branch, Department of Mines and Re¬ 
sources, Canada, has been appointed chief 
curator, National Museum, Ottawa. 

Lester W. Sharp, professor of botany* 
Cornell University, retired from active 
service in the Department on July 1, 

A. W« Swensen, professor of chemis¬ 
try, and Elmer W. Heriel, professor of 
biobgy, have been promoted to full 
professors at Wartburg C^lege, Wavcrly, 
Iowa. 

Milton Tinsley, instructor in neuro¬ 
logical surgery, University of Illinois, 
has been promoted to assistant professor. 
Dr. Tinsley joined the Illinois faculty 
in 1940. 

Joaaph H. Greenberg and John M. 
Roberta have been appointed assistant 
professors, Department of Anthropology, 
University of Minnesota* and Ralph P. 
Winefaeater has been appointed an in¬ 
structor in'anthropology in the General 
College of that University. 

Matilda Moldenhtuer Brooks, re¬ 
search associate, University of California, 
has relumed from a summer’s work in 
Peru, where she coijducted experiments 
in the high Andes on overcoming altitude 
sickness. This work was carried out with 
the cooperation of C. Hurtado, minister 
of public health, Pem, and a group of 
mescal men. 


Stthdar Lai Bora of tndia, a bac^ 
ichthyoio^st, has been appointed pemsr 
nent director of the Zoological Survey of 
India, Kaiser Castle, Benares Cantt, ac¬ 
cording to a letter received from him by^ 
E. W. Gudger, American Museum of 
Natural History, New York. 

Albert S. Cahn, who served during 
the war as mathematician and physicist 
with a unit of the Manhattan Pre^t at 
the University of Chicago, has been ap¬ 
pointed executive odicer of the Institute 
of Numerical Analysis, which is being es¬ 
tablished by the National Bureau of 
Standards on the campus of the Univer¬ 
sity of California at Los Angeles. 

Cecil J. Watson, professor of medi¬ 
cine, University of Michigan Medical 
School, will address the Institute of Medi- 
dne of Chicago and the Chicago Sodety 
of Internal Medidne, October 24, at the 
Palmer House, Chicago, on the topic, 
“Some Aspects of the Porphyrin Problem 
in Relation to Disease.” 

Vlsltora to U. S. 

L. C. Young* of the mathematics re¬ 
search faculty, University of Capetown* 
South Africa, is in the United States to 
direct research fwminars in mathematics 
at Ohio State University during the 1947- 
48 autumn and winter quarters. 

Chentze Hsiang Wu* asdstant pro¬ 
fessor of physiology, National Central 
University Medical College, Nanking, 
China, who has been working with Mau¬ 
rice B, Visscher, of the University of Min¬ 
nesota Medical School, Minneapolis, since 
September 1946, is returning to Nanking 
this month. Dr. Wu has also been acting 
as a representative of the Natural Sdence 
Sodety of China to arrange publication 
exchanges for the Society. 

Grants and Awards 

The School of Mathematics of the 
Institute for Advanced Study wUl 
allocate a small number oi stipends to 
gifted young mathematicians and mathe¬ 
matical physicists to enable thmh to fttudy 
and do research work at Princeton during 
the academic year 194S-49. Candidatea 
must have given evidence of ahitity in 
research comparable at bast with that 
elected for the Ph.D. degree. AppUca* 
tbn blanks* which may be obtahied 
the Sdmd of k^theinaUaji* 



Adv«n^ Stody, 

wtunuible by February 1, 194^. 

New York Zoologtcoi Socletyt 
OB adtmniBliator of the New York 
Aquoiium and its labotatoriefi, has re¬ 
ceived ftante from the National Advisory 
Cancer Council of the National Cancer 
Institute totaling $15,088 for continuing 
the Aquarium's studies of melanomas in 
hahes and amphibians. Research on the 
genetics and biology of normal and 
atypical pigment cell growth in fishes^ 
initiated by Myron Gordon, geneticist, 
is now being cximnded in cooperation with 
Ross F. NlgrelU, pathologist, New York 
Aquarium. V. V. Brunst, formerly 
director, Laboratory of Roentgen Biol¬ 
ogy, Roentgen and Cancer Institute, 
Kiev, and now senior fellow, National 
Institute of Health, will work on regenera¬ 
tion and transplantation of melanotic 
tumors in the Mexican axolotls, a colony 
of which is being established in the 
Genetics Laboratory of the Aquarium. 
Emil Liebman, formerly research fellow, 
Defxartmenl of Biology, Princeton Uni¬ 
versity, will study the hematological and 
cytochemical changes in progressive 
stages of normal, pretumorous, and mcla- 
nomatous fishes. William and Margaret 
Cordaen Tavolga, graduate students, 
New York University Graduate School 
of Arts and Sciences, Department of 
Biology, arc working 0 !i the embryo- 
logical and endocrinological as^^cts of the 
problem. Dr, Gordon is coordinating the 
entire project at the Genetic Laboratories, 
temporarily located in the Whitney Wing, 
American Museum of Natural History. 

George W. Merck, president, Merck & 
Company, Rahway, New Jersey, who di¬ 
rected the Nation^s extensive research on 
biological warfare during World War IT, 
will be awarded the Chemical Industry 
Medal for 1947 by the American Section, 
Society of Chemical Industry, at a dinner 
November 7, at the Hotel Commodore, 
New York. Mr. Merck was dted for “out¬ 
standing accomplishments” by Merck & 
Company in the field of pharmaceuticals, 
under hb leadership. 

Joseph Aronson, U. S. Bureau of 
Indian Adairs, received the Alvarenga 
Prise July 14 from the College pi Physi¬ 
cians of Philade^hia In recognition of his 
Studies on the evaluation of BCG vaccine 
in the control of tuberculoab. This prbe 
b|b WPtahlishod hy the wiU of Pedro Fran- 
^CoitA Aivavenga, of Lisbon^ Por- 
of the CoUegeof 


Ph>'Bidans, “to be awarded annually by 
the College of Physicians on cadi anni¬ 
versary of the death of the testator, July 
14,18^.” The College usually makes this 
award for outstanding work and invites 
the recipient to deliv'cr an Alvarenga Lec¬ 
ture before the College. 

The Spirit of St. Louis Medal, the 
highest aviation honor of the American 
Society of Mechanical Engineers, was 
awarded on September 3 to John K. 
Northrop, president of Northrop Aircraft, 
Inc., Hawthorne, California. The medal, 
awarded every third year, was presented 
to Mr. Northrop “for his originality and 
vbion in engineering of military and com¬ 
mercial airjilanes, and particularly for his 
development of a successful flying wing.” 

Genaral Motors Corporation on Sep¬ 
tember 20 received the first annual Diatiu- 
gubhed Service Award to be presented by 
the Special Devices Association, com¬ 
posed of some 600 Naval Reserve officers 
and civilians who have served in the Spe¬ 
cial Devices Center, Office of Naval Re¬ 
search. The 1947 award went, to General 
Motors in recognition of “the outstanding 
accomplishment in its scientific programs 
involving rapid learning techniques and 
mass training,” While this first presenta¬ 
tion was made for wartime and subse¬ 
quent peacetime contribution to the de¬ 
velopment of rapid training techniques, 
tlie purpose of the award is to promote 
peacetime advances in such training 
methods as a measure of national pre¬ 
paredness. Future recipients will be se¬ 
lected solely for current peacetime accom¬ 
plishments. 

Ckilleges and Universities 

A national center for medical re* 
search in the field of nutrition is 
being planned in Chicago under an agree¬ 
ment between Northwestern University 
and the Spies Committee for Clinical 
Research. As a first step toward imple¬ 
menting the plans, Tom D. Spies, 
associate professor of medicine. Univer¬ 
sity of Cincinnati, has been named pro¬ 
fessor of nutrition and metabolism and 
chairman of a new department in this 
field at the Medical School of North¬ 
western. To maintain the department and 
to support research to be carried out 
under Dr, Spies the Spies Committee 
will grant to the University at least 
$150,000 annually for 5 years. Dr. 
Spies, who is known for hb work with 
synthetic folic acid, wUl conthiue to dinct 


the University of Cincinnati studies in 
nutrition at Hillman Hospital, Birming¬ 
ham, Alabama, organised by him in 1937. 

Western College for Women, Ox¬ 
ford, Oliio, will dedicate its new $400,000 
science building October 11. The new 
building, completed late in the spring, is 
now housmg the Departments of Biology, 
Chemistry, Mathematics, Physics, and 
Psychology. Tlie basement is devoted to 
a psychology lecture room and laboratory, 
animal and storage rooms, and physics 
laboratories for work in X-ray, radiation, 
glass-blowing, electronics, mechanics, and 
photography. Offices, classrooms, biology 
and botany laboratories, additional phys¬ 
ics rooms, a greenhouse with a sunken 
aquarium, and the science library of 
26,000 volumes occupy the first floor, 
while on the second floor are chemistry 
and biology laboratories, balance room, 
bacteriology laboratory, preparation 
room, and a physiology', histology, and 
embryology laboratory. Two motor con¬ 
trol boards provide the necessary elec¬ 
tricity for the cfiuipment used. A special 
deck on the roof of the building serves as 
an observation platform for classes in 
meteorology and astronomy, 

The University of Rochester ha.H re¬ 
ceived from Mr. and Mrs. Ernest L. 
Woodward, of LeRoy, New York, a large 
residence and 64 acres of land together 
with funds for remodeling the estate into 
a rehabilitation hospital for children suf¬ 
fering from cerebral palsy. New York 
State has appropriated $150,060 toward 
the hospital, which will be operated by the 
University with the cooperation of the 
National Foundation for Infantile Paraly¬ 
sis, the day clinic of the Rochester Cere¬ 
bral Palsy Association, and the State 
Health Department. Part of the cost of 
technical personnel is being borne by the 
National Foundation under a $292,000 
grant to the School of Medicine, made last 
year for a 5-year program of basic research 
leading to improvement in the methods of 
treatment of children disabled by infantile 
paralysis and cerebral palsy. Tlie Founda- 
tion-i^onsorcd program is under the direc¬ 
tion of R. Plato Schwartx, associate 
prpfessor of orthopedic surgery at the 
Medical School, whose work had indicated 
the similarity of spasticity of muscles in 
infantile paralysis to that in cerebral 
palsy. The costs of operation and patient 
care will be borne by the State. In addi¬ 
tion to research and treatment of spastic 
paralysis, a major aspect of the prograip 
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wiU be the training of peraonnel in any or cago, during the May . 20, lt> C« Mavon, on laave of abi^nice for 

all of the cbiaf divisions of the plan: re- at Bocajuva, Braafl May 16), the past year from the atomic eneig^r 

search at the School of Medidne, hospital While in New Haven^ Prof, Van Bies- project, Oak Kidge, Tennessee, has beca 


care at the LeKoy unit, and work at the 
day clinic of the Rochester Cerebral Palsy 
Assodation, 

Case Institute of Technology has 
appointed the following to its faculty: 
Charles S. Bacon, associate professor of 
geology and mineralogy; Sydney D. 
Black, associate professor of aeronautical 
engineering; Marvin L, Granstrom, in¬ 
structor in civil and sanitary-engineering; 
Salvatore Clcirello, instructor in en¬ 
gineering mechanics; John E. Gllkey, 
instructor in machine design; George 

Wagner, instructor in metallurgical 
engineering; Richard G. Bauman, in¬ 
structor in physical chemistry^; Carl F. 
Schunemann, instructor in electrical 
engineering; and Robert P, Knupke, in¬ 
structor in mathematics. 

Rensselaer Polytechnic Institute 

now offers the degrees of B.S. in voca¬ 
tional education and M.S. in education 
in order to prcfiare *'tnore and better high 
school teachers in sdence, technology', 
mathematics, and vocational education/' 
The New York State Department of ICdu- 
cation and the Slate College for Teachers 
at Albany arc cooperating in the program, 
which is under the direction of Stanley B, 
Wiltse, Department o£ Electrical En- 
gmccring. 

Southern Illinois University, Cur- 
bondaie, has added five new faculty mem¬ 
bers to its science departments, effective 
this fall. Joseph Rafalko, Syracuse 
University, and Charles L. Foote, 
Wagner College, have ten named associ¬ 
ate professors of zoology^: Arthur E, 
Hunter, a recent graduate of Southern, 
faculty assistant in jwM)logy; Wilkison 
W, Meeks, Wcftlcrn Maryland College, 
associate professor of physics; and Floyd 
F, Cunningham, for 17 years head of 
the Geography Department, State I'each- 
ers College, Florence, Alabama, associate 
professor and acting chairman, Geog¬ 
raphy-Geology Department. 

The measuring engine of the Yale 
University Observatory, which is used 
to study large astronomical photographic 
plates, is now being utilized to check the 
obseri^atiofis made on the Einstein shift 
by George Van Biesbroeck, professor 
emeritus of astronomy, University of Chi- 
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brocck is the guest of Dirk Brouwer, di¬ 
rector, Yale Observatory. 

The Einstein shift may be detected dur¬ 
ing a solar eclipse when the effect of the 
sun's mass causes a curvature in the path 
of light coming from the stars by which a 
star's image is displaced away from the 
center of the sun by a slight amount. The 
phenomenon was first tested by Edding¬ 
ton in 1919 and lias since ten tested by 
many astronomers. Moat m the results 
have confirmed the Einstein th^ry, but 
the amount of the shift has differed appre¬ 
ciably in various expeditions. Prt)f. Van 
Hiesbroeck improved over previous meth¬ 
ods by photographing two points in the 
sky’ simultaneously, the star field sur¬ 
rounding the sun and a distant star field 
brought into the camera by a reflection 
device. In August he made a second trip 
to Brazil to photograph the same star field 
during the night. 

The Long Island College of Medi¬ 
cine is now authorized to confer the de¬ 
gree of Doctor of Medical Science, follow¬ 
ing the Board of Trustees* approval of the 
expansion of teaching activities to include 
graduate training in psychiatry, which is 
the first full-time, long-term graduate 
course to be offered by the College. The 
new program in psyclriatry is already in 
progress under the direetbn of Howard 
W. Potter, professor of psychiatry. The 
training is being given in cooperation with 
the Veterans Administration Program for 
training doctors who served m Veterans 
Atlministration hospitals and clinics. 

Industrial Laboratories 

The new contact sulfuric acid 
works of the E, I. du Pont de Nemours 
and Company, Inc., located 14 miles from 
Richmond at James River, Virginia, has 
begun operations. Du Font’s newest man¬ 
ufacturing unit, which is (^icratcd by the 
(jrasselli Chemicals Department, makes 
sulfuric acid for use by industries in the 
Richmond area. 

M, Vincent O’Shea# Jr.# formerly 
executive vice-president, O’Sullivan Rub¬ 
ber Company, president, Robert Teller 
Sons fit Dorner Company, and president, 
Rosemarie de Paris, Inc., has been ap- 
I>ointed administrative vicc-prcMdent of 
Merck & Company, Rabw^ay, New Jersey. 


named manager, EIect«^Phys^cs Depart¬ 
ment, Westinghouse Research Lahore*^ 
lories. Dr. Mosem succeeds Gaylord W. 
Penney, who has been appointed West- 
inghouse professor of electrical engineer¬ 
ing at Carnegie Institute of Technology. 

William H. Doherty, radio develop¬ 
ment engineer, Bell Telephone r.4ibora- 
tories, New York City, has recently left 
for Rome, Italy, to participate in the 
Rome Radio Omgress commemorating 
the SOth anniversary' of Marconi’s pioneer 
radio ex(^)erimentH. Mr. Doherty will pre¬ 
sent a technical paj^er on radio broadcast 
transmitters at the Congress, which ia 
sponsored by the Italian National Council 
of Research. He will also visit a number of 
radio stations and scientific lalwratorics 
ifj other parts of Europe to disrussj recent 
advances in radio communication. 

Sterling Drug, Inc., has announced 
the formation of W'inthrop-Stearns, Inc., 
as a new subsidiary to integrate its major 
pharmaceutical interc^its in this country. 
The nev\* company will conduct the busi¬ 
ness hitherto carried on by Winthroi> 
Chemical Company, Inc,, organized by 
Sterling in 1919 and now being liquidated, 
as well as the pharmaceutical operations 
of the Frederick Stearns Si Company Di¬ 
vision, Detroit, organized in 1855. A 
similar subsidiary to take over Winthrop 
and Stearns* Canadian business will be 
formed in the Dominion as soon as legal 
requirements are completed. Theodore 
G. Klumpp, formerly president, Win¬ 
throp Chemical Company, has been 
elected president of the new Winthrop- 
Steams, Inc. 

The Electronic Control Company# 
Philadelphia, which is engaged in the de¬ 
sign of electronic digital computing equip¬ 
ment, has appointed the following to its 
staff: Isaac L. Auerbach, formerly de- 
velopment engineer, Naval Research 
Laboratory; Albert Auerbach, RacUo 
Corporation of America; Gerald Smol* 
lar, signal engineer, Army Signal Corps; 
and Joseph D. ChapUne, Jr., formerly 
research associate, University of Pennsyl¬ 
vania, and closely associated with the ap¬ 
plication of the Differential Analyieer 
during the war. 

Eastman Kodak Reseasdi Labora* 
tories have announced the followihg staff 
additions: Robert H, Dowa# 
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Amy Air Porces, will do 
acperlmeotal work on new pbotographic 
proccsm; Walter It. J. who 

Was lecentlt)^ Ipaduated from the Univer¬ 
sity (rf Toronto, will assist in colorimetry 
leaearch; and Elwood J. Hunemorder, a 
University of Michigan gradnate, will do 
research in X-rny photography. 

Meetings 

The National Joint Committee on 
Fertilizer Application will hold its au^ 
nual meeting in the Hotel Stevens, Chi¬ 
cago, December 15, in connection with the 
meeting of the American Society of Agri¬ 
cultural Engineers. The morning program 
will be devolenl to discussion of sf)il fer- 
tility and plant breeding in relation to 
fertilizer ttpr>Iication and radioactive ap¬ 
plications to agriculture, while the after¬ 
noon program will be concerned with 
special fertilizer placement studies. Jack- 
stm B. Hester, Department of Agricul¬ 
tural Research, Campbell Soup Comimny, 
Riverton, New Jersey, is chairman of the 
Committee. 

The Fourth International Congress 
for Microbiology, held July 20-26 in 
Copenhagen under the presidency of 
Thorvald Madsen and with Prof. Orla- 
Jensen as vice-president, was attended by 
over 1,100 persons, 87 of whom were 
Americans representing various branches 
of microbiology. The Congress was di¬ 
vided into 9 sections including General 
Microbiology, Medical and Veterinary 
Bacteriology, Viruses and Viral Diseases, 
Serology and Immunology, Soil and 
Water Microbiologj^ Dairy and Food Mi¬ 
crobiology, Industrial Microbiology, Vari¬ 
ation and Mutation in Microorganisms, 
and Plant Pathology and Mycology. Gen¬ 
eral addresses were given by C. H. Werk- 
man (U. S.) on “Assimilation of Carbon 
Dioxide," F. C. Bawden (England) on 
"Viruses in General,” 0. Winge (Den¬ 
mark) on "Yeast in Modern Genetics,” 
and S, A. Waksman (U. S.) on "Antio- 
biotics and Life.” 

At the conclusion of the Congress the 
Emil Christian Hansen Prize for Micro¬ 
biology, consisting of a gold medal and 
5,000 Danish crowns and given every 
three years by the Karlsbcrg Laboratory, 
Copwihagcn, was presented to Dr. Waks- 
iban, the first American microbiologist to 
receive this award. Dr. Waksman an- 
lUMinced that the fund attached to the 
award^be used to helpA young Danish 
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mScrobiologist come to the United States 
and spend a year in the Department of 
Microbiology, New Jersey Agricultural 
Exjjerimetit Station. 

The Poultry Science Aasociatlon 
held its .Sblh annual meeting at Clemson 
College, Clemson, South ('arolina, August 
25-28, with 351 in attendance at the 
general sessions and sectional programs 
on Nutrition, Genetics and Physiology, 
Extension, Pathology, and Marketing. 
Awards presented at the banquet meet¬ 
ing, August 27, included the Borden 
Award of $1,00() h>r outstanding research 
work in poultry husbandry over a l)eriod 
of years, to J. H. Jukes, Lederle Labora¬ 
tories; the National Turkey Federation 
Award to V. S. Asmundson, University 
of California; the l\)ultr>' Science Re¬ 
search Prize to Paul D. Sturkie, Uni¬ 
versity of New Jersey; the Association’s 
award for outstanding poultry extension 
w’ork to Fred W. Frasier, Washington 
State College; and the Association's 
Teaching Award to K. M. Funk, Uni¬ 
versity of Missouri. 

The Association voted to join the 
Institute of American Biological Societies 
and to hold its 1948 meeting at the 
Colorado State Agricultural College, Fort 
Collins, Colorado. 

Ofheers elected for the coming year 
were: W. A. Maw, MacDonald College, 
Quebec, president; H. M. Scott, Uni¬ 
versity of Connecticut, 1st vice-president; 
W. M. Insko, University of Kentucky, 
2nd vice-president; and E. M. Funk, 
University of Missouri, secretary- 
treasurer. Directors elected were: R. M. 
Bcthkc, Ohio Agricultural Exjicriment 
Station; T. C. Byerly, U. S. Department 
of Agriculture, Bcltsvillc, Maryland; E, 
W. Callenbach, Pennsylvania State Col¬ 
lege; and H. S. Wilgus, Colorado Agri¬ 
cultural and Mechanical College. T. C. 
Byerly, U. S. Department of Agriculture, 
Beltsville, Maryland, F, B. Hutt, Cornell 
University, and F. A. Hays, University of 
Massachusetts, w*ere elected Fellows of 
the Association. 

Recent Deaths 

Theodore J. Becker, pharmacologist, 
Stcrling-Wlnthrop Research Institute, 
Rensselaer, New York, died August 29. 

Tine Tammes, 76, emeritus professor 
of genetics, University of Groningen, 
Netherlands, died September 20. 

Elmer H. Wlrth, 52, head. Depart¬ 
ment of Pharmacognosy, University of 


Illinois Professkmal School, Chicago, 
died September 26 in Chicago. 

John Robert Cochran, Jr., 73, De¬ 
partment of Surgery, Northwestern Uni¬ 
versity Medical School, and an attending 
surgeon, St. l^ukc’s Hospital, Chicago, 
died September 27. 

Clarence Gaines Toland, 72, formerly 
professor of clinical surgery, University 
of Southern California, died October 2 of a 
heart ailment at his Los Angeles home. 

Max Planck, 89, German physicist and 
Nolwl Prize winner, and originator of the 
quantum theory, died on October 3. 


Administration for Research, Vol* 
ume 3 of Science and ptMic policyy a 
series of reports by John R. Steelman, 
chaimum of the President's Scientific Re¬ 
search Board, was released on October 4. 
In releasing the report, which analyzes a 
multitude of problems encountered in ad¬ 
ministering the vast scientific research and 
development program of the Government 
and offers recommendations for improve¬ 
ment in administration, the President 
stated that he is directing Federal depart¬ 
ments and agencies engaged in imiwrtant 
research and development activities to 
consider carefully the content of the re¬ 
port and suggested that scientists outside 
the Government also study the analysis 
and recommendations which it contains. 

The report reveals the urgency of 
strengthening the Federal machinery In 
order to (1) determine broad policies, (2) 
allocate (unclions.and (3) establish liaison 
for purposes of closer collaboration not 
only within the Federal establishment but 
also with scientific agencies outside the 
Government. The s|>ecific stq)S i>ro]josed 
include: appeininteni by the President of 
an advisory Inierdepartmenlal CommiHee 
on ScietUific Research and Devdopmenl 
which would consist of key government 
officials in charge of various aspects of the 
Federal research program; creation in the 
Bureau of the Budget of a unit to review 
Federal scientific research and devdopmeni 
programs and thus permit the Bureau to 
take effective initiative in allocating func¬ 
tions in the field of scientific research; 
designat^n by the President of a White 
House staff member who would be primarUy 
responsible for liaison with outside scien¬ 
tists, learned societies, Congresaional com- 
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Ehitteee, End Federal scientific agenaes; 
and tskibliskmtfU cf a National Sdanca 
Foundation. With respect to the latter 
recoDunendation the report had this to 
say: "It is urged that the Congress es¬ 
tablish a National Science Foundation 
Eithin the administrative framework of 
the Federal Government, It should be 
located within the Executive Office of the 
President until such time as other Federal 
programs in support of higher education 
are established [when] consideration 
should be given to grouping all such ac¬ 
tivities [including the Foundation] in a 
single agency. The Board of the Founda¬ 
tion might well consist of part-time mem¬ 
bers appointed by the President, and the 
Director of the Foundation should be 
siinilarly chosen. Half the membership 
should be drawn from the personnel of 
Government agencies with a major role 
in scientific research and development^ 
and half from among the most eminent 
sdentists and educators outside of the 
Government.*' 

Other aspects of a sound administration 
are discussed in subsequent pages of the 
324-page report. Among them may be 
mentioned a lengthy chapter on scientific 
personnel and discussions of such matters 
as national security and scientific free¬ 
dom, the loyalty check, and a more elastic 
salary system. 

The Academy of Time* sponsored 
by the Benrus Watch Company and 
located at 200 Hudson Street, New York 
City, has recently released its first annual 
report, which was prepared by Julian 
Lurus, secretary of the Academy. 
Since its creation in 15>46 as a nonprofit 
organization, the Academy has provided 
funds te 9 universities for the scientific 
study of time. At American University, 
Ben L. Summerford, Jr., has been work¬ 
ing on a project concerned with the reJa- 
tion of time to painting; the funds at 
Bradley University provided an under¬ 
graduate scholarship to William V. 
Hale, who combined watchmaking with 
general work leading to a B. S. degree; 
the recipient at Fordham University was 
Ruth King, whose project involved the 
measurement of travel time of clastic 
waves in the New York Area; at the 
University of Chicago, Leonard J. 
Tolmach has been investigating the iso¬ 
topic ratios of kad in meteorites; at 
Harvalrd University, Carl A, Bauer's 
project is also related to the study of 
meteors; at Oklahoma A & M, H. G. 
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Thuesen, a professor at thi College, bos 
dengned and construteted a recorder 
of great accuracy; Kees Bol, Et Stanford 
University, is working on the deter¬ 
mination of the speed of light in empty 
space; and at the University of Vermont, 
Konrad H. Stokes is studying springs in 
timejiieccs. The recipient of funds allo¬ 
cated to the University of Minnesota 
had not been selected at the time the 
report was prepared. The Academy aims 
eventually to become a clearing house for 
all kinds of information onifime and time 
keeping. 

Foster D. Snell, Znc., consulting 
chemists and engineers, are now settled in 
their tew quarters, a 10-story building 
located at 29 West 15th Street, New York 
11, New York. 

The program at the Hayden Plane- 
tortuxn. New York, this month, entitled 
"Autumn Skies," win feature a realistic 
preview of the Orionld meteor shower, 
which is scheduled to occur October 22. 
The shower will occur when the earth 
passes near the orbit of the famous Hal¬ 
ley's Comet, its gravitational {niU at¬ 
tracting some of the debris left by the 
Comet and thus creating meteors. If 
good "seeing" prevails on October 22, 
observers will witness a spectacular dis¬ 
play. Those unable to watch the real 
shower may witness it at the Hayden 
Planetarium, along with many other 
attractions, each weekday at 2:10, 3:40, 
and 8:30 P.M., and on Saturdays, Sun¬ 
days, and Holidays at 10:40 A.M. 
(Saturdays only), 1:40, 2:40; 3:40, and 
8:30 P.M. 

A series of 6 lectures on"Modera 
Psychiatry" will be given in the Town 
Hall auditorium, 123 West 43rd Street, 
New York City, beguming Monday, 
October 20, at 5:30 P.M. The lectures, 
given under the au^ccs of the Town 
Hall Short Course Division, are as fol¬ 
lows: October 20, “Wwt Is Mental 
Health?," Carl Binger, associate pro¬ 
fessor of clinical psychiatry, Cornell 
Medical College, and editor, Psycho^ 
analytical Quarterly; October 27, "The 
Psychiatric Implications of Immatu¬ 
rity," Edward A, Strecker, head. De¬ 
partment of Psyctuatiy, University 
of Pennsylvania, and stafi nourologist, 
Pennsylvania, Philadelphia, and Ger¬ 
mantown Hospitals; November 3, "Wljat 
Is a Neurosis?/' Frans Almnder, 


director, Chicago Insikifle of 
analysis, said associate pro^eiior psy¬ 
chiatry, Univermty of UHoois; November 
10, "The Psychology of Middle-Aging/' 
Roy R. Grinker, chairman, Department 
of Neuro-Psychiatty, Michael Reese Hos¬ 
pital, Chicago; November 17, “What 
Psychotherapy?,” Thomas A* C. Rennie, 
attending psychiatrist, New York Hos¬ 
pital, and associate professor of psychia¬ 
try, Cornell University Medical College; 
and November 24, "Mental Health and 
World Citizenship," Frank Fremont- 
Smith, The World Federation for Mental 
Health, vice-president for the United 
States. 

The Sugar Research Foundation* 
New York City, has recently acquired 
from the estate of Charles A. Browne, 
former staff member, Bureau of Agricul¬ 
ture and Industrial Chemistry, U. S. 
Diriment of Agriculture, and his¬ 
torian, American Chemical Society, one 
of the most comprehensive spedalized 
libraries in existence on the subject of 
sugar. The collection, which includes 
more than 200 volum4s and 750 bulletins 
and reprints with many rare and outrof- 
print woiks in several foreign languages, 
will be maintained as the Charles A. 
Browne Memorial Library at the Foun¬ 
dation's office, 52 Wall Street, and may 
be consulted for reference or research by 
students and those having an interest 
in the subject. 

Make Plans for— 

Slectfochemlcal Society, Fail Con¬ 
vention, October 15-18, Boston. 

Society of Rheology, October 30-31, 
New York City. 

American Institute of ^ectrlcol 
Englneera, Midwest General Meeting, 
November 3-7, Chicago, Illinois. 

American Institute of Chomicol 
Engineers, November 9-11, Detroit, 
Michigan. 


AmerlGoa AsooeUtlon for the 
Advancement ol Seteneef 114tb 
Meeting, December 26-31, Chi¬ 
cs^, lUinois. , 






was recallad aa a matter of routine in 
1541, was on file in Washington. The 
clerk who received my applicition as¬ 
sured me that my passport would be 
issued within a week, I informed him that 
1 was making air reservations to leave 
September 6 or 7. 

Accompanying the pas^>ort applica¬ 
tion was an official personal letter of 
In a recent communication to this of Dicker and Hcller^s experiments. Wc endorsement from Dr. Detlev W. Bronk, 
column {ScHfux, August 5, ]>. 127) Dre. further stated, and still believe, that their chairman of the National Kesearch Coun- 
Dicker and Heller critically reviewed a clearances were erroneously low because requested the issuance 

recent paper of the writer dealing with the of possible urine losses attending such passport. In this letter Dr. 

creatinine, inulin, and hippurate clearance small collections. Bronk pointed out that as a part of this 

of the rat (Amer. J. Physiol.^ 1947, 14®, Drs. Dicker and Heller are referred to Europe I would also stop in 

387), It was their belief that (1) the pre- the clearance results of the rat as given UNESCO Headquarters, a vvat 

liininary and very brief (less than 5 min- by Drs. Braun-Menendea and Chiodi that was highly desirable for me as chair- 
utes) ether anesthesia given to the rata {Rev, Soc, Arg. BioL, 194b, 23, 314). In NRC Committee on UNES- 

preceding our clearance studies, (2) han- this independent study of inulin and 

diing of rats during the clearance, (3) diodrast clearances of the rat, clearances ^ was preparing to leave on September 
withdrawal of 1.0-1.75 cc, of blood from were obtained by a technique differing when, after two weeks, no pass- 

the rata before the clearance, and (4) the from oura. Nevertheless, Dr. Braun- I (again in person) to 

possible variation of the blood creatinine Menendez has informed me (as a review Passport Division and inquired 
during a possible two-hour collection of his article will also demonstrate) that a-hout the reasons for the delay. The 
period, all tended to give us results which his clearances were almost identical with reception given to me was kind and cour- 
might not be comparable to those ob- ours. Furthermore, both he and Dr. tews, but I was informed by the assistant 
toined by Drs. Dicker and Heller, who Chiodi were convinced that their clear- Passport Division that he 

employed collection methods which they ance values varied with the urine flow, could not issue a passport as long as 
believed to be more physiological. (Meyer Friedman, Mount Zion Eos- “official clearance** had not been ob- 

If factors (1), (2), and (3) above were pUal, San Francisco, CoUfomia.) tained. He promised to send me the 

operating in our clearance studies, they pas^rt himself, the moment the needed 

acted as the authors themselves have JlsrUliP clearance would come through, 

suted (/. PhysioU, 1945, 103, 449), The NRC then renewed its efforts to 

namely, to depress renal clearances. This, the years to come Amertcan obtain a passport in time for me to 

then, makes it difficult to undersUnd why scientists will presumably wish to par- proceed to the London meeting. 1 in¬ 
cur average inulin clearance (19.1 cc.) tidpatc actively in international con- formed Dr. Harlow Shaplcy of the un- 
at our lowest rate of urine flow was ap- fcrenccs, some of which may be called on expected delays, and he sent a telegram 
proximately the same as the average fairly short notice. The story that follows to the Secretary of State, urging that a 
inulin clearance (21.06 cc.) of all of their may serve to illustrate the kinds of ob- passport be issued to me right away, 
clearances and why our average inulin stacles that one may encounter because Dr. Shapley sent this telegram in his 
clearance (41.1 cc.) at a high rate of urine of passport difficulties. We must find capacity of president of the AAAS. 
flow was 90 per cent higher than theirs, ways of eliminating obstacles of this A personal inquiry by me to the head 
The some discrepancy holds for their and sort. of the Federal Bureau of Investigation 

our rates of renal plasma flow. In other Early in August I received an official revealed that the issuing of the required 
words, if our technique supposedly dc- confirmation of a provisional invitation clearance was wholly in the hands of the 
pressed clearances, thus making them dif- for me to attend a three-day conference State Department, 
ferent than theirs, why are our clearances called for September 11-13 by the Com- On September 9 I talked by telephone 
so much higher? mittee on Science and Its Social Relations with the assistant chief of the Passport 

Concerning the fourth factor (the ere- (CSSR), This confirmation was in the Division, who held out hopes that a pass- 
atinine variation), wc found, in prelimi- fonn of a telegram from Dr, F. J. M. |)ort might come through later that day 
nary determinatk^ token every 15 min- Stratton, chairman of the CSSR and or early the next day. He offered to do 
utes during the collection period, that the also secretary of the International Coun- everything possible to speed me on my 
Wbod creatinine remahied relatively un- cil of Scientific Unions (of vfhlch the way if the needed clearance were to 
changed. Drs. Dicker and Heller assume CSSR is a committee). come through on September 9 or 10. 

that we conducted a two^hour collection Certwn preliminaries had to be taken The “security investigation’* was, how- 
because of small urine collections. We care of, and, on August 18,1 presented in ever, not completed in time, and no 
stated In our paper that the two-hour col- person at the office of the Passport Divi- passport was issued. On September 10 
lection was designed to avoid the necessity sion of the State Department b Washing- I had to telegraph to London that I 
d making clearance calculations on total ton, D. C., a fully-documented passport would be unable to attend the London 
oollttctiQn volumes which might not ex- application. A passport that had origi- meetmg. 

0^ 0jQ 7 cc. of urihe, as oexurred b Sozne nally been issued to me b 1938^ and which I understand that another sdentiat 
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COMMENTS 

hj/ Readers 



who was invited to attend the London 
meeting of the CSSR was also prevented 
by passport, difficulties from going. The 
readers can judge for themselves what 
sort of impression our European col¬ 
leagues must have formed of the im¬ 
portance which our Slate Dei)artmcnt 
attaches to international scientific con¬ 
ferences. (IUkt J. Bok, asstyciate director, 
Bernard ObservtUory) 

vi#r'd!#r* 

Current Interest in the therapeutic 
use of cytochrome C is widespread as a 
result of a series of papers by S. Proger 
and associates {Scie^ice, October 25^ 194<3, 
pp. .389-390; J, din. Invest., 1945, 24. 
864). In an attempt to provide a rational 
basis for their therapeutic studies, these 
workers drew certain conclusions which 
we feel are unjustified. It is understand¬ 
able tliat such erroneous conclusions could 
be drawn, but it is undesirable to have 
them go unchallenged. The points at issue 
are as follows: 

(1) Proger, ei ai. stated (Science^ Octo¬ 
ber 25) that “the organs normally contain 
considerably more cytochrome oxidase 
than can l>e activated by the cytochrome 
C present,” based upon our data for cyto¬ 
chrome C content of organs (V. R. Potter 
and K. P. DuBois. J. hioL Chem., 1943. 
142. 416) and cytochrome C requirement 
for in vitro assay of c>'tochrome oxidase 
(W. C. Schneider and V. R. Potter. J. 
biol Chetn., 1943, 149, 217). This conclu¬ 
sion is not permissible because the amount 
of cytochrome required in the assay sys¬ 
tem is not an indication of how much is 
needed in the cell and was not intended 
to be, I*roger, d al. apparently overkxjked 
the fact tluit the substmte for cytochrome 
oxidase is reduced cytochrome C, and that 
the amount of reduced cytochrome avail¬ 
able to cytochrome oxidase is a function 
not only of the total cytochrome C present 
Init of the rate of reduction. In the assay 
system this reduction is nonenzymatic 
and slow; hence, large amounts of cyto¬ 
chrome are used. In the cell the reduction 
is enzymatic. Thus, there is no evidence to 
indicate that cytochrome oxidase needs more 
cytochromt C than it has available in the 
cell. 

(2) Proger, et al. stated in both articles 
cited that the cytochrome content of 
blood and organs was increased following 
cytochrome C injection. The method used 
was that of Potter and DuBois. Tins 
method does not permit one to decide 
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whetlier the cytochrome C haa penetrated 
to the inside of the ceBs or whether it is 
in the blood and tissue spaces, and was 
not claimed to do so. In uninjected ani¬ 
mals the blood does not contain cyto- 
clurome in significant amounts, but this is 
obviously not the case in the injected ani¬ 
mals. Thust there is no evidence that in¬ 
jected cytochrome C teaches the interior of 
the cells. 

(3) Proger, et al. also, stated that the 
addition of cytochrome C to homogenized 
tissue caused increases in ox^en uptake, 
and conclu dtnl that similar amaimts of 
cytochrome C would produce comparable 
increases in vivo. But wc have repeatedly 
emphasized the fact that when a tissue is 
homogenized, the cytochrome is “diluted” 
to an extent that depends upon a variety 
of factors; the extent cf the dilution deter¬ 
mines the extent of the “stimulation” 
when cytochrome C is added back. In the 
intact cells, the cytochrome C is appar¬ 
ently localized in tlic particles that con¬ 
tain cytochrome oxidase (W. C. Schnei¬ 
der, Claude, and G. H. Hogeboom, to 
be publisbed). There has been no demon¬ 
stration that the stimulation of ox>'gen 
uptake by cytochrome additions observed 
in homogenates can be duplicated in r/w, 
although the possibility remains that the 
factors wliich arc concerned in the dilu¬ 
tion of cytochrome in homogenates may 
(Kcasionally operate in vivo. 

(4) Proger, ct al. (J. HoL Chem., 1945, 
160, 233) reported that cytochrome C 
administration prevented the anoxic de¬ 
pletion of the high-energj' phosphate 
reservoirs of the tissues. To me, this 
experiment would be decisive il it could 
be confirmed. Unfortunately, the original 
experiment was done without the precau¬ 
tions that are necessary to preserve the 
phosphate compounds (G. A. I.^Page. 
Amer. J. Physiol., 1946, 146, 267), and 
Scheinberg and Michel {Science, April 4, 
pp. 365-366) have failed to confirm the 
observation, 

(5) There remains the final test, clini¬ 
cal benefit, which wc axe in no j^osition to 
judge. We have been advised of two un¬ 
published studies with experimental ani¬ 
mals that gave negative results. It is 
deurablc that the findings of Proger, et al, 
be tested by some disinterested group as 
soon as possible in order to prevent a great 
deal of unnecessary dif^lication of effort. 
At present nearly every major pharma¬ 
ceutical house is undertaking to prepare 
cytochrome C. It is not the function of 
these companies to referee conflicting re¬ 


ports, and if the demand for cytochrome C 
continues, it will be met But the demand 
is not a proof of efficacy. 

(6) Finally, it must be noted that sound 
clinical results will stand regardless of 
their theoretical basis. It may be that 
cytochrome C will prove beneficial for 
reasons as yet unknown. (Van R. Pottek, 
University of Wisco^isin Medical School.) 

(The above comment was sent by the 
author to Dr. Proger for criticism before 
being submitted for publication. Dr. 
Proger’s reply will a)3pear in next week's 
issue.] 


The unfertilized egg of on oyster Is 
pear shaped. In the ripe, unspawned 
ovary the eggs arc tightly packed and 
compressed. The diameter of the rounded 
portion of an egg in the oysters kept at 
Woods Hole is a1)Out 40 .\ssuming that 
the egg is a sphere, its volume is equal to 
JirR>, or 1.33 X 3.1416 X 8,000 m- The 
volume of 100,000,000 eggs is therefore 
only 3.3 cc. A certain correction, probably 
not exceeding 20 jwr cent, should lie 
added to this figure to account for the 
void si)aces l)ctwecn the eggs. Since the 
volume of the body of an adult female 
oyster (without the shell) varies from 
15 to 25 cc., the estimated volume of eggs 
discharged in one spawning is not un¬ 
reasonable, for it is known that the 
oysters lose a considerable fwn'tion of their 
body weight after the discharge of sex 
products. 

In the past, too much significance was 
given to the number of cgg.s produced by 
females. Studies conducted by the U. S. 
Fish and Wildlife Service show that in 
Southern waters the sj>awning season 
extends from early May to October, 
It is therefore quite |)ossible that the 
growth of the ovocytes is a more or less 
continuous process. This point requires 
further studies which are being conducted 
at present by the U. S. Fish and Wildlife 
Service. Potential fecundity of the oyster 
has, however, little bearing on the success 
or failure of reproduction, the latter 
primarily depending on the survival of 
the oyster larvae rather than on the 
Initial abundance of spawned eggs. 

I believe this brief note answers Mr. 
Burkenroad's criticbm of my paper 
{Seknu, September 26, p. 290). Paui* 
S. Galtooef, IL S. Fisheries SlatioHf 
Woods Bolct MitssackuseUs.) 
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Citric Acid in Saliva 

ISADORE ZiPKJN 

l>ivUum 0 } Physiology^ 

. National InstUuie of Healthy Bethesda^ Maryland 

Positive evidence for the occurrence of citric acid in human 
saliva appears to be limited to a report by Pucher, Sherman, 
and Vickery (5), who found 0.04r-1.30 mg. per cent citric acid 
present in 7 specimens. Previously, Kuyper (/) and I..eake {2) 
were unable to detect citric acid in saliva. However, they 
both used methods which at the time were unsuiled to detect 
less than 2.0 mg. per cent. With slight modifications the 
method proposed b)' Perlman, Lardy, and Johnson (4) has 
been adapted to saliva analysis using 10-cc. riuantides. Some 
180 saliva si>ecimcns obtained from 15 adult men have been 


TABLE I 

Cxnzc Acid* ik STnrui.ATCi) Sauva 
(M a./lOO cc.) 


Cb»b 

9 A.M. 

n A.M. 

1 ! P.M. 

3 P.M. 

Average 

1 

0.44 

1.24 

1.21 

1.37 

1.07 

2 

0.73 

j 0.55 

0.85 

0.51 

0.66 

3 

0.60 

! 0.57 

! 0.83 

, 0.66 

0.67 

4 

0,79 

0.89 

1 0.87 

0.72 

0.82 

.5 

0.56 

0.60 

1 1.04 

1 0.75 

! 0.71 

6 

0.56 

0..56 

0.64 

0.68 

0.61 

7 

0.S6 

0.70 

1.37 

1.02 

! 0.99 

S 

1.42 

1.94 

1.95 

1.61 

1.7.3 

9 

1 1.74 

2.14 

2.40 

1.86 

2.04 

10 

1.19 

1.13 

1.81 

1.5! 

1,41 

n 

0.98 

I.OO , 

1.42 

1.25 

1.16 

12 

0.88 

0.92 

1.31 ; 

1.11 

1,06 

13 

0.67 

0,55 

0.81 

0.52 

0.64 

14 1 

1.48 

1.49 

1,56 

1.61 

1.54 

i 

1.00 

1.40 

1.13 


1.21 


* E:iprea(wd us the monohydralr. 


analyzed, and the results (Table 1) afford considerably more 
evidence of the presence of citric add in saliva than has been 
available heretofore. Paraflin-stimulatcd saliva was collected 
on three days at four different times, #.«. 9 A,M., II A.M., 1 
P.M., and 3 P.M. The figures in the table ore averages for 
three days according to time of day for each individual. 

These results support the data of Pucher, ei al. (5) and indi¬ 
cate that the average male adult's saliva may contain 0.50-2.00 
mg. per cent dtric add. In nearly every case, results of tripli¬ 
cate analyses were quite consistent. In addition, samples taken 
every two hours throughout the day were essentially consis¬ 
tent, except perhaps for the slightly higher values for the 1 
P.M. ^edmens. 

Further studies arc contemplated, particularly on the rela¬ 
tion of salivary dtric add to dental erosion and dental caries. 
Becald^cation of dental tissues by citrate ion is suggested by 
the observation that caldum and dtrate form a soluble, slightly 


ionized complex (tf). Also, it has been observed in previous 
studies from this laboratory that citrate in practically neutral 
drinking fluids has a pronounced destructive action on dental 
tissues in vivo (3). 
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Wright’s Hypothesis: Its Relation to 
Volume Growth of Tissue Cells 
and Mitotic Index 

JosEim (;. HorriiAhr 

Los Alamos Scionlijk lAliorataries* 
Los Alamos, New MexUo 

Tn studying the length of lime spent by cells In the different 
stages of mitosis Wright (6) first stated and made use of the 
following hypothesis: The fraction of the total lime of mitosis 
spent by a cell in a given phase of mitosis is equal to the ratio 
of the number of cells found in that phase to the number of 
cells found in all phases of mitosis. According to this h>q>oth- 
esis it is possible to determine the time duration of all phases 
of the mitotic prf>cess if one can observe the duration of a single 
phase. For example, Wright estimated that telophase ref^uired 
5 minutes for chicken-hcart cells incubated at 37*C. From this 
time and the percentages of cells found in the various phases 
he established the time schedule for the mitotic cycle, the 
total duration of which turned out to be 34 minutes. 

On the other hand, the mitotic index has been used as a 
measure of the rate of growth of cells in tissues (.?, 4). I'his 
interpretation placed on the miloUc index assumes tacitly 
that the time required for miPisis, T, is constant. It can be 
shown that the mitotic index is proportional to the product 
of the time of mitosis, T, and the rate of cell division. For the 
important case of exponential grow'th of tissue volume such 
as occurs in liver regeneration (I, 4) and in transplantable 
mouse-tumor growth (2, 5) it can be shown that the mitotic 
index, in/M, is equal to — 1) in a first approximation, 
where X is the characteristic growth constant in the tissue 
volume growth law, v « Values of X have been measured 
for regenerating liver: X “ 1.33 days^^ (I), and for trans¬ 
plantable tumors: X » 0.37 days"^ (5). Since Tis usually of the 
order of 40 minutes, the product XT is small, and the mitotic 
index is: m/N “ XT. This equation indicates the basis for 
Wrist's hypothesis If one considers m as being the number of 
cells in any one of the stages of mitosis and T is the time spent 
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|?y the cell in that stage. However, X is a measure of the growth 
tfite and must be assumed to he constant. 

Hxe biologic variation can be taken into account by con¬ 
sidering the “partial mitotic index,” milm « XiT* .The total 
mitotic index becomes: 

m Znti rtiXiTi ... 

— sn- tm - . 

N Xm Xm 

If Ti 18 the same for all cells in tlie tissue mass, the mitotic index 

becomes: 

fw J' 

Tr " ‘ 4- Wf Xr 1, (2^ 

N N 

mdicaling again that the index is proportional to the product 
of Tand the volume rate of growth of the tissue. The biological 
variation, t.e. the distriljutlon of cells into the numbers n \, 

ffj, .can be meapurtMl by measuring the volumes of 

celU in early prophase. This will give a frequency dislrilmtion 
of volumes which, when compared with the frequency tlis- 
tribulion of volumes of all cells in the tissue, should give a 
measure of the fraction of colls in the so-called “resting stage.” 
This fraction is of* interest in ex^jonentially growing tissue 
maaaes because it indicates the possibility that the growth 
constant, X, for the entire tissue mass is less than tliat for the 
cells which actually contribute to the growth. Values of X * 
1.33 days’^ lead to a volume-doubling time of 0.3 days. 
If a fraction of all cells are resting, the growing cells must 
double their volumes (on the average) in a time less than 0.3 
days. 

In the case of a transplantable mammary adenocarcinoma 
(Zj 5), for small tumor volumes (less than 0.5 cc.), the volume 
growth of all cells can he considered approximately cfiual 
Hate Wright’s hypothesis may be gencralixed and applied to 
the distribution of cel) volumes to measure the rate of growth 
of the tumor mass. According to the hypothesis, the number of 
cells, huN'ing volumes in the interval, Ap, for a time, Ai, 
is given by 



where L is the intcrmitotic time and N is the total number of 
cells. If the frequency distribution of volumes is 0 (p) then 
An » ^(p) Ar, and tlie intermitotic time is 



Here Po ia the smallest volume in the distribution, and f is a 
function of v. Equation 4 is the inverse of the tissue growth 
function, 0 V'(0» and permits the determination of volume 

growth by means ol the distribution function, ^(p). It can be 
show'n that for exponential growth in the ideal case tlic func¬ 
tion ^(p) is of the form t/v. Preliminary integration of the 
volume distribution of cells pul>liahcd (2) shows that Eejuation 
4 leads to a logarithmic relation between t and v with a charac¬ 
teristic constant, X •» 0.44 days'b w-hcre the measured value 
was X ■“ 0.37 day8~b Improved techniques for measuring the 
cell volume distribution are being developed, llie method 
must be tested on tumors of various ages to ascertain the 
possible effect of “resting cells” on the volume distribution. 
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It be emphasised that thia use of tVright^a hypotfkesia 
applies ^nly to a homd^neous, dedifferentiated grbup of caffs 
ha\^tng uniform grow'th rate. 
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GerjxiSnation and Free Fatty Acid id 
Individual Cotton Seeds 

C^HBOLl-I., HorrPAuiR, DorothyH, Petty, 
and John D. Gitthrie 

Southern RtgiotuU Researck Luborahry^^ 
New Orleans, Louisiana 

Seeds from cotton that has l«:en exposed to wet weather 
in the field are likely to be lower in viability and to contain 
higher percentages of freejatty acids than those from seed 
cotton harvested without unfavorable exposure (3, 4 ). Similar 
observations have been made of cottonseed stored under 
conditions of high moisture or temperature ( 4 ), Conventional 
methods of approach to the relationship of free fatty acid 
cmitent to germination would require that a simple of several 
hundred grams of cottonseed ior the free fatty acid determina¬ 
tion and another sample of several hundred seed for germina¬ 
tion testa be drawn from each lot tested. When sufficient 
data were obtained, statistical methods could be used to study 
the relationship l)etw'een the two variables. A second approach 
to the problem consists of the application of microchemical 
methods to the analysts for the free fatty acid content ( 2 ) 
of part of the nongerm portion of a single seed and the germina¬ 
tion of the remainder of the seed. 

In order to establish whether the free fatty acid content 
of the nongerm end of a hulled cotton seed was correlated 
with that of the germ end, 50 seeds were carefully peeled 
and cut approximately in half; cacli half was weighed and 
placed in a numbered, small, glass-stoppered Erienmeyer 
flask. To each flask 5 ml. of petroleum ether (American Oil 
Chemists^ Society, Specification H 2-41) was added and 
allowed to stand for about 30 minutes to soften the seeds. 
The seeds were then ground by means of a glass rod with a 
flattened end. Any material adhering to the rod was washed 
into the flask by means of an additional 5 ml. of the petroleum 
ether. The flasks were then stoppered and allowed to stand 
for about 16 hours with occasional shaking. After the extrac¬ 
tion was completed, 10 mb of neutralized alc<fliol containing 
m-CTC8ol purple indicator was added and the mixture im¬ 
mediately titrated with 0.005 N alcoholic KOH. During the 
titration the effect of atmospheric carbon dioxide waa eUtm*^ 
nated by bubbling a stream of carbon dioxide-free air through 
the titration flask. The free fatty acid content is calculate 
as per cent oletc add by multiplying the mlUiequivaleiits 
of alkali used by 28.2 and dividing the product by the wc^t 

^ One of the labortiories of the Bureau of AgHcttlturel aad X&duitrul 
Chenlfttry, AtfricuUural Reiesrch Adml&htreUoo, V. S. Denartdieat ttf 
Asrhnilture. 




of %hb poitloo 0f ktmel eartrected* Th^pe values may be put 
in ienUB of the free fatty add in the oil by irndtiplying by 
dnce the kemda contafn approxiinately one^third oil. 

The fatty add content of the germ ends varied from 0.4 to 
23*0 per cent and averaged 6.9 per cent; that of the nongerm 
ends, from 0.4 to 23,8 per cent with an average of 7.2 per cent. 
The correlation coeflicient was 0.79^ indicating a highly sig' 
nificont, though not by any means perfect, correlation between 
the free fatty add contents of the two ends of a cotton seed. 
Analysis of the composited germ ends and composited nongerm 
ends of several hundred cottonseed showed that the nongerm 
end contained 39.5 per cent oil, while the germ end contained 
38.7 per cent. 



Fia. 1. Diatribution of viable cottonseed according to \>tt cent (ree 
fatty acid itx kernel. 


The seeds used to obtain the data plotted in Fig. 1 were 
selected from 10 sample lots of seed: three lots from the 1941 
crop, five from the 1942 crop, and two from the 1943 crop. 
The seeds used were from experimental plots grown at Tifton, 
Georgia, Florence, South Carolina, Knoxville, Tennessee, 
and Baton Rouge, Louisiana, and included the following 
varieties: Coheres Farm Relief No. 5, Coker's 100 str. No. 
3, Acala 1~13-^1, Rowden 42A, Stoneville 37-10, and Ar¬ 
kansas Green Lint. The seeds were carefully hulled by hand 
using a raaor blade. They were then cut approximately in 
half perpendicular to the long axis. The germ end was sterilised 
by Upping in a solution containing 0.25 gram of mercury 
bichloride dissolved in a liter of 50 per cent ethanol {!). After 
being rinsed in sterile distilled water the germ end was almost 
completely submerged, pointed end down, in sterile nutrient 
agar in a numbered test tube, and after being covered with a 
sterile cap the tube was placed in the daik to germinate. 
Whan growth above the agar, accompanied by root formation, 
was noted, germination was rated poidtive. If such growth was 
not observed within two weeks, the seed was rated dead. 

The nongerm end was wei^ked, placed in a numbered fiask, 
extracted and titrated as described above. 

In Fig. 1 are shown the results obtained from 369 individual 
cotton seeds. Several dead seeds were found whose nongerm 
^ contained less than 1 per cent fatty add. These may 
have bean seeds which were nonviable from some cause which 
did not produce on increase in addity or seed in which the 
addity ^vdopment was higher in the gttrm end than repre- 
iddedl by the analysis of the nongerm end* All seeds whose 
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nongerm end contained over 5 per cent of fatty acids were 
dead. A striking feature of the data is that so lew seeds were 
found whose nongerm end contained from 2.0 to 4.0 per cent 
fatty add. Only two seeds wore found, probably indicating 
a rapid rise in fatty acid content in this range. Two seeds 
having fatty add content in the nongerm end in excess of 4.0 
per cent were found to be viable. Since these showed some 
discolored spots, the value for fatty add obtained on the 
nongerm end is probably considerably higher than that of 
the germ end. The data indicate that most (over 71 per cent) 
of the seeds contained less than 1 per cent of free fatty add, 
whereas the fatty add content of the others ranged from 1 
to 30 per cent. In the group of seeds containing less than 1 
per cent the number of live seeds was about 21 times the 
number of dead seeds, while in that containing from 1 to 30 
per cent there were 14 times as many dead as live seeds. 
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Oral Efficacy of BAL in Protecting 
Rats Against Alloxan Diabetes 

Annette Chesu:r and R. Tibixw* 

Research Laboraiories, 
Schering Corporaiion, Ntw Jersey 

BAL (British anti-lewisite), administered intravenously or 
subcutaneously as recently reported by us {2, J), gave complete 
protection against the diabetogenic and lethal effect of alloxan 
in rats. The effective intravenous antidiabetic-dose-SO of BAL 
against a dose of alloxan otherwise produdng diabetes in 100 
per cent of injected animals was approximately 8 mg.Ag. 
BAIj was thus effective in appreciably smaller doses than 
cysteine (7). BAL administered intravenously or sfibcutane- 
ously afforded complete and permanent jirotection against 
alloxan diabetes for 85 minutes and reduced the lethal effect of 
alloxan to approximately half. 

Recently we have found that BAL also protects rats from 
alloxan diabetes by the oral route of administration, as shown 
in Table 1. 


TABLE 1 


Ximt of BAL per os mg./kg. 

No. of rats protected 

75 

0/7 

ue 

4/7 

162 

5/9 

237 

7/7 


Thus, not only is BAI- effective in reducing the toxicity of 
alloxan, a nonmetallic c6mfx>und, but it can exert its effect 
by the oral as well as the parenteral route. 
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Hie Origin of Monocytes in the Spleen 

P. Bukno 

Department of Pathology^ Biological InstiiidCt 

Pauloj Brazil 

In recent studies on the reactions of the RES to various 
antigens and during infectious processes, observations were 
made by the writer which seera to indicate the site of origin 
of monocytes in the spleen. These observations were made in 
guinea pigs which had been inoculated witli bacterial toxins 
OF which were carriers of experimental brucellosis. 

The histological study of the spleen in these cases showed 
peculiar reactions which were characterized by regressive or 
proliferative changes in the Ij mph follicles and by the presence 
of numerous mononuclear cells in the sinuses of the pulp. 



Fig. 1, Sector of 9 . Malpighian corpuscle; G, germinal center; M, mac' 
glnal ssrme; U, unillffcrcntiatcd cell. Hematoxylin eMin stain, (About 
700 X.) 

These mononuclears may be regarded as being perfectly 
identical with monocytes or macrophages. Generally they 
have a large, founded or kidney*shaped nucleus with scarce 
chromatin, and slightly acidophile and well-deveIoi>cd cyto- 
plasm. In the case of Brucella infection they appear in great 
numbers showing marked phagocytic activity, their cytoplasm 
containing red blood cells as well as cell particles and granules 
of hemosiderin. 

What seemed particularly interesting, however, was the 
fact that, according to our findings, these elements apparently 
derive from the nmrginai zone of the follicles. Here numerous 
mesenchymal, undifferentiated cells are found proliferating, 
especially during the infectious process, and apparently pro¬ 
ducing the monocytes, wliich emigrate and fall into the lumen 
of the perifollicular sinuses. 

Therefore, a picture similar to that observed in the lymph- 
nodes is found in the spleen. In fact, at the periphery' n£ the 
lymph-node follicles, undifferentiated or germinal cells can 
be seen which arc ecjually considered as a source of monocytes (J), 

There are, then, evidences that two types of cells, with 
different morphological characteristics, derive from the lymph 
follicles or Malpighian corpuscles of the spleen, viz., c^s 
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that typical lymphocytes, which come from the germinal 
centem, and the dements we have described as memocyteff, 
which apparently niigtnate from the marginal zone of the 
foUides. 
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Ultraspectrophotometric Studies in 
Extracts o£ Normal and Tumor 
Tissqp of Human Origin 

HlAtHTiap E, Sano and Mona SpiinGEt-AnoLT 

Temple University Medical School and Hospital, 

Philad^pkia 

Histologic projwrties frequently have a chemical correlate 
traceable also after cell destruction. It seems highly probable 
that the cell characteristics of malignant tumors should be¬ 
come manifest in their extracts as an increase of the nucleic 
acids or their cleavage products. Claude and Rothen (/), 
Thomas (J), and Stowell (2) suggest that nucleic acids or 
thdr protein compounds may be part of the active principle 
of tumor formation. Our studies are based on ultraspectro¬ 
photometric anabasis of tissue exlracts. 

Tissues were obtained at operation in 26 c^es, postmortem 
in 4. Fourteen specimens were from malignant tumors, one 
each of Hodgkins^ disease and leukemia, and three from be¬ 
nign tumors. Seven were inffammatory lymph-nodes, one an 
inflammatory tumor. The tissue was finely cut, suspended 
in saline solution (pH. 7.2-'7.4), and heated 4 hour at 65®C. 
to inhibit enz)Tne action. It w^as centrifuged for 4 hour at 
9,000 r.p.m. in an angle centrifuge. For ultraspcctro|>hoto- 
nictric studies, a DU Beckman electric quartz spectrophotom¬ 
eter was used. Comparison of the optical density of the solu¬ 
tions was made in the same (luartz cell at c<^ual degrees of 
dilution. Measurements were made in steps of 10 A. between 
3,100 and 2,200 A. 

Normal leucocytes showed a faint indication of selective 
absorjition at 2,600 A., but the graph looks rather S-shaped 
within a wave-length range l)ctween 2,800 and 2,500 A, Normal 
liver and endomclrium are characterized by selective absorp¬ 
tion with a peak at 2,650 A. Seven inflammatory lymph-nfxhss 
gave uniformly selective absorption with a peak in 6 cases at 
2,500 A. An inflammatory tumor of the breast had an S-shaped 
absorption graph. Nine carcinomas showed selective absorption 
at 2,600 A.; a scirrhous tumor had an S-shaped graph. The 
height of the peak seemed in certain relation to the number of 
cells in the neoplastic tissues. One case, a meduUoblastoma, 
was distinguished iiy two peaks at 2,550 and 2,700 A. Three 
lymphosarcomas and one Hodjdtin^s case gave similar absorp¬ 
tion graphs with peaks at 2,600 A. Of the lymphosarcomas, 
one was atypical hut was bo clinically and ifistologicaUy, 
diagnoMB being based on tissue culture. The absorption peak 
in a case of lymphatic leukemia (chronic) was 2,500 A. Of the 
three benign tumors, two showed no selective absorption, 
one a low peak at 2,550 A. 

Tentative suggestions can be offered regarding the selective 
absorption peak at 2,650 A. in normal liver and endometrium, 
2,600 A. in carcinoma, and 2,500 A, in the inflammatory nodes^ 
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From a dloienostic ppint oi view, these diHerencca in various 
pathological conditionB seem of interest. The underlying causes 
win l>c the subject of further research. 
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Inactivation of Staphylocoagulase 
by Trypsin and Pepsin* 

Buknham S. Walker, Norwood K. Schaefer, 
and MAmiEW A. Derow 

Boston University School of Medicine 

StajibyliKToagulasc is a substance, present in filtrates of cul¬ 
tures of pathogenic staphylococci, which has the property of 
coagulating plasma. Despite its name, which would imply 
enzymic character, little is known of cither its chemical nature 
or its mode of action. Walston (2) found that the active prin¬ 
ciple was not dialyzaiile from crude filtrates and was present 
in the precipitates oi>lained with alcohol, dilute acetic acid, 
or half-saturated ammonium sulfate. He also stated that the 
activity is destroyed by tryptic digestion. The present report 
is concerned with further study of the effects cf tr>^)sm and 
pepsin on the activity of staphylocoagulase. 

CuUure,s of a coagulase-positive Staphylococcus auretis 
grown for 7 days in tryptic digest medium W'erc used as the 
source of coagulase. After incubation, 0.5 per cent of phenol 
was added as a sterilizing agent, the organisms removed by 


TAHLE I 

PsoTEoLvne DioastioN or Staphylocoaouiask 


Enzyme 

pH of 

digestion 

Coasulasc titer 

Percent- 
! age de¬ 
crease in 
protein 
N 

Before 

digestion 

After 

digestion 

Trypaia.. 

14 

8.7 

128 

0 

77 

8.7 

128 

0 

74 

II 

8.7 

128 

0 

81 

. 

8.7 

1 M 

i ^ 

j 80 

Inactivated trypsin. 

5.7 

64 

1 W 

0 

None. 

8.7 

128 

64 

0 

Pepsin. 

2,0 

64 

0 

70 

II 

2.0 

128 

0 

64 

II 

1.0 

128 

0 

72 

Inactivated pepsin. . 

2.0 

64 

64 

0 

None.. 

2.0 

128 

128 

0 


centrifugation, and the.clear supernalcs used, Coagulase ac¬ 
tivity was titrated by a serial dilution procedure in which 0.5 
ml. of each dilution was mixed with on equal amount of fresh, 
sterile, citrated human plasma. The titer of coagulase was 
considered to be the highest final dilution yielding a clot 
filling about half the volume of the mixture at the end of 2 
hours. 

Commercial trypsin (Pfanstiehl) and U. S. P. pepsin 
(Merck) were used. Five ml. of the supemate plus 20 mg. of 

> Tbe retssjrcb reported in this paper woe mtde poeeible throtigb support 
Mtm»ded to Boston Vaivmitx by the Nsvy Depertmeat (Oflke of Naval 
lUnmrch) uador contract No, Ndorl-iso. 
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the enzyme were iticuhated at the appropriate jjH and 37*C. 
for a period of 2-2.5 hours, with occasional shaking. Controls 
were run for each enzyme using hcat-inactivatcd enzyme and 
also with no enzyme present. Before tarrying out the titration 
of coagulase, try'ptic action was checked by heating for 5 
minutes at 8()°C*; peptic action, liy adjusting the reaction to 
pH ft. The pre]>arationB were cleared by centrifugatim), and 
the coagulase titer was then determined. The activity of the 
enzyme preparations was checked by measuring the protein 
nitrogen, i.e, that precipitated liy 5 per cent tricliloroacetic 
acid, before and after the incubation. 

The results are showm in Table 1. There was complete de¬ 
struction of coagulase activity in all experiments with active 
enzymes. There was a one-dilution decrease in coagulase ac¬ 
tivity in one of the controls, otherwise no decrease in the con¬ 
trols. 

Tills work bears upon the question of the enzymic or non- 
enzymic nature of staphylocoagulase. Its extreme resistance 
to thermal inactivation (J) raises some doubt as to its being a 
typical enzyme, l‘he complete destruction of coagulase ac,- 
tivity by trypsin or peptin indicates that it contains peptide 
linkages hydrol) zablc by these enzymes. If coagulase activity 
depends upon intact protein structure, it is remarkably stable 
when heated, since wc have been al)le to confirm Gengou's 
observations and extend them by the observation that 20 
minutes at auttjclavc temperature (120°C.) docs not abolish 
the coagulase activity of staphylococcal culture-supernates. 
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Linkage Between the Genes for Sickle 
Cells and the M-N Blood Types* 

Lauricnck H. Snyder, Henry Russell^ 
and Eugenia B.' Grahasc 

Department of Zoology and Entomology., 
The Ohio Stale T^niversi^y 
Department of Medicine^ Washington University 
School of Mediciney and Barnes Hospital, St, Leuis 

It has often l>een pointed out that the detection of instances 
of linkage in man is of importance not only in an academic 
sense but also in order to make more precise genetic prognoses 
for the occurrence of anomalies and diseases (3, 4) and to in¬ 
stitute preventive measures on the basis of early recognition 
of preclinical signs (2). Various methods of analyzing family 
data for linkage have been formulated 3). 

Wc have recently been investigating the linkage relation¬ 
ships of Uie genes for sickle cells and for the various blood 
groups and types. To date, 33 families have been tested. Al¬ 
though w'e found no evidence i^insl random assortment 
between the gene for sickle cells and the genes for the A-B 
blood groups and the Rh types, we did find evidence that the 
gene for sickle cells is linked with those for the M-N blood 
types. 

In order that any family may furnish information on the 
linkage between two genes, it is necessary’ that at least one 
parent be heterozygous for both |iairs of genes. The gene for 
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enough that any sickle cell parent is almost 
to be heteroaeygous. Out of our 33 families there were 5 
IjS iddch one parent bad sickle cells and was type MK. Fol- 
Ipwlng the procedure of Finney (4), these may be arranged 


•S fcdlows: 

Family 

Flsney 

Type 

a 

b 

c 

d 

X 

K 

7 

4 

3 

0 

0 

1 

6 

6 

8 

4 

1 

0 

0 

2 

3 

3 

11 

4 

1 

2 

1 

0 

0 

6 

17 

4 

0 

1 

0 

1 

-1 

1 

‘ 30 

3 

2 

0 

0 

0 

1 

1 

Totals. 






.. 9 

17 


The total score (summation of X) is seen to be 9, with a 
variance (su mmation of K) o f 17. Since the total score ex¬ 
ceeds 1.64 V summation of k» there is rignificant evidence 
against the hypothesis of random assortment, and we may 
consider that the existence of a linkage between the genes for 
sickle cells and for the M-N blood types has been demon¬ 
strated. As rapidly'as possible we are adding to the collection 
of famiMes. 

References 

1. bSKKtXBXNi F. Z. iwiuht. AbJiamm, Vmb., 1931, 87, 113-13S} WtKNxa, 
A. 5 . (^f»»lici, 1932 ,t 7 , 33 S^ 50 ;FlSBn, R.A. Ahm. 

1915,1,117^1. 

7. Muuat,H. J.,LiTnJE,C. C.,aiulSify»EB,L.H. GtmiUs, mtdidM and 
mmi Itlmca, K. Y.; CornsU Univ Prm, 1947. 

3. Smtiwm, L. H. Z. ImmmttiM. *«tp. Th$r,, 1926, 49, 4S4-AI0. 

4. Sinmidi, L. H. Eutan. Nws, 1911, 14, 117-119; Fihnby. D. J. Atm. 

Euttn. Cmb., 1940. 19. 171-314. 


Sjileea Extract and Tumor Growth 

Gsoboe F. Watson 
Kitchener, Ontario 
Irene Corev Duxer 
The Institute for Cancer Researclt, PkUaddphia 

N, VOLNEY LujOWICK 
Hahnemann Medical C^dk^e and BoepM, 
Philadelphia 

The relationship between the spleen and neoplastic growth 
has been the subject of numerous papers, only a few of which 
can be mentioned here (e.g. 4). Interest in the subject has been 
stimulated by the fact that primary carcinoma of the spleen 
has almost never been found and cannot be experimentally 
induced; nor is there growth of tumor tissue even when frag¬ 
ments are implanted directly into the organ (/). Metastaaes to 
the ^leen from primary growths at other lod are also in¬ 
frequent, and diffuse neoplastic infiltration of the spleen does 
not occur. The use of spleen extracts in tumor therapy has also 
been the subject of much controversial discussion, but that 
there Is apme definite inhibitory effect of spleen extract on 
tumor growth has been convincingly demonstrated by 
Lewisohn (2) and his collaborators in esperlmental animaU. 

An aqueous extract of calf's spleen has been prepared by 


tim Author and en^loyed dffniodly by him for more 
Chan lS:years. He reported in 1929 (i) that two cases of Hodg- 
kin^i leaicms (with and without previous X-ray therapy) 
showed decrease in siae and softening of the nodes, hut that 
results cm other malignant growths were not encouraging. 
However, with improvement of techniques of extraction he 
has prepared a much more effective product which has been 
employed with decided clinical benefit, and two patients have a 
history of 12-13 years survival. A report of these clinical find¬ 
ings will be published elsewhere. 

This same extract injected into mice bearing transplanted 
sarcoma 37 or methykholanthrene-induced primary sarcoma 
produced cellular changes of a striking nature. Three concen- 
tradons were employed: (8.0 grams of spleen solids/lOO 

cc.), "medium** (15.5 grams/100 cc.) and "high** (26.5 
grams/lOO cc.). The difference between low and medium 
concentrations is merely one of an additional step in filtration. 
Resorption of both primary and implanted tumors was ob¬ 
tained, varying in percentage with the rise of the tumor 
treated, the concentration of the extract^ and the injection 
route employed. The best results were obtained with the me¬ 
dium concentration injected intraperitoneally three times 
daily (total daily dose, 1 cc.). The high concentration was 
toxic, even when injected subcutaneously; the low concen¬ 
tration appeared to stimulate growth. With the medium con¬ 
centration, growth inhibition could be detected as eariy as 18 
hours after the first intraperitoneal injectiem, and it was not 
necessary to resort to injection by the intra^nous route. As 
early as 48 hours, at which time mice with transplanted tumors 
had received intraperitoneally 1.8 cc. of the medium con¬ 
centration, almost complete degeneration of tumor cells was 
microscopically demonstrable. Nuclei had disappeared com¬ 
pletely, leaving structurally intact only the cell body filled 
with small vacuoles. Similar phenomena were produced in 
about 5 days in small (5-mm. diameter), diemically induced 
tumors whose hosts received a total of 3.0 cc. of medium con¬ 
centration spleen extract intraperitoneally. These tumors were 
characteriaed by fragmentation of nuclei and aberrant atain- 
ing. With the low concentration, nuclei became greatly swollen 
by theend of the second day after initial injection, and this was 
a forerunner of increased mitotic activity. Tumors so treated 
grew rapidly, surpassing the dimensions of the controls. 
With all of the concentrations, ndtosis was uninhibited as 
long as any viable tissue persisted. The destructive agent 
does not appear, therefore, to be a mitotic poison. 

In Hahnemann Medical CoUege and Hospital, three patienU 
with malignancy and metastaaes (one metaaUtic hyper- 
n^roma and two metastotic bronchogenic cardnomas) have 
been injected with the Watson spleen extract (medium con¬ 
centration) intravenously and intramuscularly, twice daily 
for 12 weeks—« total daily dose of ^-6 cc. There is defi¬ 
nite improvement in the general health of all these patients 
and inhibition of progress of their tumors as revealed by Roe^^ 
gen studies, made at regular intervals. Detailed dinical find¬ 
ings will be reported at a later date. 
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IN THE LAB O R A TO R Y 


Stereotaxic Apparatus for Operations on 
the Human Brain' 

E. A. SpncGEL, H. T. Wtos, M. Marks, and A. J. Lee 

Dfpartmmt of ExperimmUU Neurology, 
Temple VnivtrsUy School of Medicine, Philadelphia 

Exposure of Hubcortjtal areas usually necessitates rather 
extensive operations. It seemed desirable, therefore, to adapt 
the stereotaxic technic for use on the human brain. This tech¬ 
nic, employed thus far for animal experimentation only (/), 
permits one to insert a ttirc or a cannula accurately into a 
desired Bul)corticai area with minimal injury to the cerebral 
cortex or the white matter. 



tm. 1. Side view of ■tereouxie Bplparattu; H « ring; C tost of planter 
of Paris; M- « miUlmetcT or needle holder] M «* niUimeter ecalc for 
movement io iegitUt direction. 


Our apparatus (Figs. 1 and 1) comdsta of a iing (R) fixed to 
the AuU by means of a cap of plaster of Paris (C) and a frame 
mtitng upon the ring afn* carrying the wire or cannula to be 
introduced into the britk. 

t Aided by s mat from Urn Ca Scldntifie Eesearch, Amenm 

'hitldlcat'Aiihdhd^ . 


The needle holder con be moved in sagittal as well as lateral 
directions and lowered toward the base of the skull in a direc¬ 
tion perpendicular to the horizontal plane of the skull or, with 
the needle holder tilted in the frontal or sagittal plane, at other 
angles to the horizontal plane. The exact position of the needle 
in relation to the coordinates of tlie skull is easily determined 
by the millimeter scales (M-, M, M^, and the angle between 
needle and horizontal plane by Uic scales on the protractors 
CP', P'). 

The preoperative preparation and operative procedure 
consist of the following steps: 

(I) A plaster cast is prepared which fastens the ring rigidly 
to the shaved head in the proper position, i.e, parallel to the 
horizontal plane (determined by the inferior margin of the 
orbit and the upper border of the external auditory meatus on 



Fra. 2. Apparstua fte«n from above: M' «* mllUmeter wale tor movement 
In lateral direction; P' • protractor for llUinx needle holder in frontal 
pUnei ^ protractor (on back of needle holder) for tilting needle lo 
siaittal pMe; R * rlns, 

either side). After the cast has hardened, large windows are 
cut in its tc^ (field of operation) and in the frontal and 
temporoparietal legions (for X-ray photography of the pineal 
body and of the region of the thalamus). It is important that 
the ring with the cast con be easily removed f rom the skull and 
reapplied during operadon in exactly the same position as 
befbre operatioiu 

(2) An X^tay pictute is taken with the apparatus ih situ 






in the mo position (crossing of the interaiiral 
Boii midsagSttal pl^es) More and after fitting of the ventricles 
with air* From these photographs the coordinates of the lesion 
are calculated and the place of trepanation is determined. 

(3) After trepanation a wire or cannula is introduced through 
the intact dura, a lesion is produced by thermocoagulation, 
fluids are aspirated or injected, etc. 

This apparatus is being used for psychosurgery. In a series 
of patients studied in collaboration with H. Freed, lesions 
have been placed in the region of the medial nucleus of the 
thalamus (medial thalamotomy) in order to reduce the emo¬ 
tional reactivity by a procedure much less drastic than frontal 
Jobotomy (2). The results so far obtained arc promising. Fur¬ 
ther applications of the stereotaxic technic are under study, 
e,g. interruption of the spinothalamic tract in certain types 
(rf pain or phantom limb; production of pallidal lesions in 
involuntary movements; electrtK'oagulation of the Gasserian 
ganglion in trigeminal neuralgia; and withdrawal of fluid from 
pathological cavities, cystic tumors. 
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A Solution for Plasticizing 
K^dgraph Records 

Thomas J. Haley* 

MjMmfCh Division^ % S, MiUer Laberatories, Inc., 
Los Angeles, California 

In the past, many solutkms such as shellac in ethanol, resin 
in ethanol or isopropanob^ibtc. have been used to fix kymograph 
records. Satisfactorj^ residts were not always obtained because, 
as the solutions l>ccame more concentrated due to evaporation, 
the records were extremely sticky, did not dry rapidly, and had 
a S^ossy finish which would not photograph readily. 

Pic solution to be described has been used for 8 months 
and has always given excellent Tcsults in that the records dried 
within 10 minutes, were never sticky, and always had a dull 
finish. One further advantage was the ease with which the 
fixing pan was cleaned. A ;10 per cent aqueous solution of 
sodium carbonate readily removes all traces of the dried 
fixative from the pan. 

The plasticising solution is composed of cellulose acetate 
phthalate (Eastman Kodak Co.), 10 grams; ethyl lactate, 
150 cc.; ethyl acetate, 150 cc.; and ethanol or isopropanol, 
700 cc. To prevent precipitation of the plastic, the solution 
must be mixed in the following manner; dissolve the cellulose 
acetate phthalate in 25 cc. of ethyl lactate and then add an 
equal quantity of ethyl acetate. This solution is added to half of 
the ethanol or isopropanol with rapid stirring. Some pre¬ 
cipitation of the plastic may occur at this point, but the 
addition of another 25 cc. each of ethyl lactate and acetate 
wiU redisftolve the precipitate. Add the remainder of the 
alcohol, ethyl lactate, and ethyl acetate in that order. Filter 

^Rretent adxlntt: Bepartment of Rbsnnacolotcy, Uaivcrtlty of Souihcro 
Oiilforma adiool of Medldiae, l/» Anadcft. 


tlte solijitlbh by gravity through glass wool and bottle, Kymo¬ 
graph records are fixed in the usual maimer with this finidied 
solution. 

Yeast Autolysate: A Culture Medium for 
Hemophilus influenzae 

Erwin Neixr^ 

Lah&raiofy of Bacteriology, ChildrepCs Hospital, and Department 
of Bacteriology and Immunology, UniversUy of Buffalo 

School of Medicine 

It is gAerally agreed that H. influenzae requires for its 
growth two distinct factors, the heat-labile V factor and 
the heat-stabile X factor. Lwoff and LwofT (5) have shown that 
the V factor is a coenzyme, and their observation has been 
confirmed by other investigators. Gingrich and Schlenk (J) 
reported that codchydrogenase I replaces the V factor and, 
in this resi)ect, is superior to codehydrogenase II, The X factor 
can be replaced by crystalline beef-liver catalase according 
to Bass, Berkman, Saunders, and Koscr (7). From the in¬ 
vestigations of Hoagland and associates {4) as well us of Bass 
and co-workers (7) it is evident that in addition to these two 
growth factors other compounds may be required for tflOximal 
growth. Yeast is known to be rich in V factor; however, it 
is generally regarded to be lacking in X factor. The experi¬ 
ments reported below revealed that yeast autolysate supplies 
both growth factors required by H. influenzae and suggest 
that this substrate may be used to advantage as a culture 
medium and may be useful in studies on the streptomycin 
sensitivity of this microorganism. 

The yeast autolysate (Supplement B) used in these studies 
was procured from Difeo Laboratories. It is a filtrate of au- 
tolyze^ fresh yeast and, according to Schocnlein (tf), is rich 
in ooenzyme, glutamine, cocarboxylase, and other B-vItamin 
factors. Difeo Supplement is reconunended for use in the 
cultivation of Neisseria gonorrhoeas and has been employed 
by Buck (2). In the present stucly, two lott (3SS3^ and 
jg38ll624) proved to be equally satisfactory. For as yet un¬ 
explained reasons another 16t (fH 386207) failed to support 
the growth of B. influenzae. Tlic vast majority of experiments 
were carried out with lot ft 388386, 

Nineteen strains of H. influenzas were used. Six strains were 
freshly isolated from the sjfinal fluid of patients with menin¬ 
gitis; the remainder were stock culture strair^ available in 
this laboratory or kindly supplied by H. £. Alexander and the 
Division of Lalmratorics and Research, New York State 
Department of Health, Seventeen strains belong to type b 
and oneatrain each to types a and c, respectively. 

The first series of experiments was undertaken to detersfine 
the growth-protnoting properties of yeast autolysate. The 19 
strains of B. influestzae were seeded into 10 per cent yeast 
autolysate-brain heart infusion. AU grew profusely within 24 
hours in this culture medium and failed to grow entirely in 
brain heart infusion used as control. In view of the fact that 
the inoculum, which was harvested from hemo^^obm-proteoee 
peptone % 3 agar, may have contained an adequate amount of 
X factor, serial transfers were made daily from yeast autoly¬ 
sate-brain heart infurion to yeast autolysate-brain heart 

4 The author iridtn to acknowledsn the tecfanlcBl ai^taaee of C. F- 
Crotty. 
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infusion. Escb transfer resulted in a dilution of 1:10, It was 
iound tbat oil strains could be maintained in this culture 
medium for 15 consecutive subcultures. It is noteworthy 
that the otlpanisms maintained their type-specificity: spedfic 
sdluhle substance could be demonstrated by means of type- 
spedfic antiserum. Moreover, no changes were noted in the 
morphological and cultural characteristics of the organismii 
throughout this experiment in films and cdony formation on 
hemoglobin-proteose Jfi 3 agar. It may be concluded, therefore, 
that yeast autolysate in brain heart infusion supplies the 
essential growth factors required by H, infiuenzae. 

The growth-promoting properties of yeast autolysate in 
different concentrations were then studied. A strain of U, 
injiidenzae type b, which had been maintained in yeast au- 
tolysatc-brain heart infusion for 12 consecutive subcultures, 
was used as inoculum of brain heart infusion containing yeast 
autolysate in concentrations ranging from 0.01 to 10 per cent. 
The seeded culture media were incubated at 37®C. The results 
of this experiment are summarized in Table 1. 


TABbE 1 

Gttnwin OF H. influttiMe Tyi*£ b and Pkodcction of SSS in 
Biain Ulakt ImrtifiioK Coktainino Ykast Aotolykatg 


Houn of 
Incuba¬ 
tion 

Concentration of yewt autolysate (%) 

1 10 1 0.1 0.01 0 


1 

Growth 


18 

4-f++ 

4+4+ 

44 

4 

48 

++++ 

444 

4 

„ — 

72 i 

++++ 

444 

4 

- - 



Presence of SSS 


72 


++++ 

444 

4 


— »» no growth, no SSS; + to +-(-+4- *" varioua degrees of visible 
growth and various amounts of SSS. 


It may be seen that E. inHuemae grew profusely within 24 
hours in infusion containing 1 and 10 per cent yeast autolysate 
while lower concentrations promoted only slight growth. 
Attention may be called to the fact that the strain produced 
type-specific substance. Similar results were obtained with 
several other strains of E, infiumzae. Yeast autolysate in a 
Concentration of 50 per cent either failed to promote growth 
or did so more slowly and to a leaser degree than that used in a 
concentration of 10 per cent. 

In order to assay quantitatively the growth of E, iniluensae 
in yeast autolysate-brain heart infusion, the following studies 
were undertaken. A strain of E. initmsae type b was grown 
in 10 per cent yeast autolysate-brain heart infusion for 24 
hours. Serial dilutions (from 10"^ to 10^‘) w'ere then pre¬ 
pared and used for seeding of the some culture medium. In 
this fashion the smallest inoculum promoting visible growth 
was determined. It was found that growth was obtained with 
inocula in dilutions up to 10~'*. Similar titrations carried out 
with other strains revealed that cultures of E, mfiuenzae 
could be diluted from 10“* to and still promote growth, 
when used for Inoculation of the 10 per cent yeast autolysato- 
brain heart infusion. Freshly prepared pipettes were used for 
each dilution. Even so, this method of titration by necessity 
has only limited accuracy. From the data just presented it 
appears to be safe to conclude that type b showed at least a 
lOfOOpjOOO- to lOO,OOO,0(KI-fold indreaic in this culture medium. 
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Preliminary studies on the conqMurative efi&cacy of yeast 
autolysate-brain heart infusion and hemo^obimproteoie 
^3 agar (DUco) revealed that growth may be obtained motre 
rapidly in the fluid than on the solid medium, particakrly 
if small inocula are used for seeding purposes. It appears, 
therefore, that the yeast autolysate medium may be superior 
under certain conditions to the presently employed hemo¬ 
globin-proteose ^(f3 agar. Moreover, incubation under in¬ 
creased COt pressure is unnecessary. 

In order to elucidate the question of whether the X factor 
is supplied by the yeast autolysate or by the brain heart 
infusion, 10 strains of H, were seeded into 10 per 

cent yeast autolysate-saline solution. All strains grew within 
24 hours and could be maintained in this medium for 18 
consecutive transfers. Since each transfer resulted in a dilution 
of 1:10, it seems safe to assume that X factor, which may 
have been present in the first inoculum, was no longer left at 
the end of the experiment. Therefore, yeast autolysate fulfiUs 
the growth requirements of E. influenzae. It seems of interest 
to point out that all type b strains tested produced the type- 
specific substance in this medium. 

Yeast autolysate alone does not permit maximal growth 
of E. influensae. This conclusion is based on the following 
observations: (1) A larger inoculum is necessary in order to 
promote growth in 10 per cent yeast autolysate-saline solution 
than in 10 per cent yeast autolysate-brain heart infusion. 
In several experiments the respective inocula were 10"* for 
yeast autolysate alone and less than 10"^ for yeast autolysate- 
brain heart infusion. (2) Growth in yeast autolysate-saline 
solution usually is somewhat less profuse and takes 
place more slowiy than in yeast autolysate-brain heart 
infusion. 

On the basis of the foregoing data yeast autolysate appears 
to be a suitable medium for the growth of //. influemae^ 
and it seems possible that this material may be used to ad¬ 
vantage in cultural examinations. Preliminary to such studies, 
experiments were carried out on the growth-promoting proper¬ 
ties of yeast autolysate in spinal fluid procured under aseptic 
conditions from patients free of meningitis. Both cell count 
and protein content were within normal limits. It could be 
shown tliat E. influenzae type b grows well in 10 per cent yeast 
autolysate-spinal fluid and produces the type-specific soluble 
substance. One Strain was maintained in this medium for 19 
aerial transfers. Tlxat yeast autolysate, indeed, may be of aid 
in the diagnosis of meningitis caused by E. influenzae is sug¬ 
gested by the following observation; Identical amounts of 
spinal fluid (no microorganisms seen on film) from a patient 
with clinical meningitis were seeded on hemoglobin-proteose 
03 agar, blood agar, and into 10 per cent yeast autolysate- 
brain heart infusion. After incubation at 37for 18 hours 
profuse cloudiness was present in the yeast autolysate medium, 
whereas only minute cedonies were seen on the solid culture 
media* Anti-2f. influenzae type b serum produced specific 
precipitation and/or agglutination with the yeast autolysate 
culture. 

Determination of the sensitivity to streptomycin of stnuns 
of 17. influenzae isolated from patients prior to, and concorrent 
with, chemotherapy is of practical importance. It was decided; 
therefore, to investigate the possible usefulness of yeast autffly- 
sate as a culture medium for such tests. Thus 12 str^a 
have been stutHed in this medium, using streptoinycin in 

m 





UBmnts of 1 aod 10 MSVntl. The results of a representative 
4dqpierifflent are summarised in Table 2. 

; It is evident that streptomycin prevents or inhibits the 
growth ol the or^iam. Attention may be called to the fact 
th^t the size of the inoculum influences the degree of hoc- 
terintasU. All 12 strains tested were inhibited by streptomycin 
In amounts ranging between 1 and 10 ^tg./ml. This hnding 
conre^umds closdy to the results obtained on solid culture 
media: B. influenzae is inhibited by 5 MK /ml. of agar. Using 
yeast autolysate as the culture medium, the results may be 
obtained within 18 hours. Furthermore, it appears from the 
data presented above that such a test can be carried out even 
if only small numbers or organisms are available for the in¬ 
oculation of the yeast autolysate medium. 


£rdi^ spinal Md, blood, pus, etc. Preliminary studieii indicate 
tiiat may be obtidnesd in the yeeat autolysate tnedhtm 
mom miridly a^ with tnudler inocula than on hemogleblii^ 
proteose 03 agar. It is worthy of note that all type b strains 
grown in yeast autolysate pr^uced the type^'Spedfic soluble 
substax^. Studies are indicated, thecefoxe, to determine 
quantitatively the amount of SSS formed in this culture 
medium. Such a study may yield information on the potential 
value of yeast autolysate cultures as immunizing antigens 
used in rabbits, a procedure which may be employed for the 
production of therapeutically effective antiserum. It has been 
shown, furthermore, that yeast autolysate-brain heart in¬ 
fusion can be used in tests derigned to determine the strep¬ 
tomycin i^nsitivity of strains of J7. influemae. 


TABLE 2 

^ACTXiiosTATic EimccTS OF STRirTOMYCTN UroK //. tM/utnsae Tvpk b 
IN 10 Pe« Cent YiiAaT Autolvsate-Brazn He art iNvuaioN 


Hoor» df 
obser¬ 
vation ' 

Strcptomyf.in 
10 MS'/nil. 1 MS'/ml. 

0 


i 

Inoculum 0.2 ml. o[ undiluted culture 


16 

++++ 

+++ + 


24 

— ++++ 

++++ 


46 

++++ 

++++ 



Inoculum 0.2 ml. of 1:100 diluted culture 


IS 


++++ 


24 

++++ 

++++ 


46 

++++■ 

d'-b+d- 



Inoculum 0.2 ml. of 1:10,000 diluted culture 


18 


+4*++ 


24 


4-+++ 


48 

++4-+ 

++++ 



1 Inoculum 0.2 ml. of 1:1.000,000 diluted culture 


16 


4-4+4* 


24 

- 

4+++ 


48 

— — 

++++ 



— « BO visible growth; to -H+4-+ *■ variou* degreee of visible 
growth. 


The experiments presented revealed that yeast autolysate 
contains the essential growth factors required by ff. influenzae. 
Ail strains tested thus far could be grown and maintained 
both in 10 per cent yeast autolysate-saline solution and in 
yeast autolysate-brain heart infusion. It is worthy of note that 
these culture media promote rapid multiplication of the 
organism and that the resulting growth causes groealy visible 
cloudiness. This observation seems to be of significance, 
since, as stated hy Hoagland and his associates (4) in 1942, 
"turbidity produced by growth of ff. influenzae is rarely great, 
even under optimum conditions." The question remains as 
to the nature of the X factor present in yeast autolysate. 
Studies are needed to determine whether this material con- 
tainsa factor identical with, or rimilar to, the active component 
in hemin or whether some other substance such as catalase 
acts as X factor. 

From a practical point of view the demonstration of the 
growth-promoting properties of yeast autolysate may find 
aeveral appUcations. It seems quite possible that yeast autoly- 
mxt infusion broth may be used to advantage for the growth 
of B, influemae, particularly for the isolation of Uus organism 
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A Simple Method for Changing Units 

L. Robeson 

Department of Physics^ 
Virginia Polykchnic lnstUHU^ Blacksburg 

Students and research workers frequently experience dif¬ 
ficulty in converting a quantity from one system of units to 
another. The following rule, which the writer has used in his 
classes for several years, eliminates the uncertainty in such 
computations by reducing them to a routine procedure. 

Rule: Write the quantity with its units in the first syslent- 
Gm to each unit the coeflicient /. Substitute for each of these units 
its value in the second system. Reduce all numerical factors to a 
single coefficient, which is the numerical value of the quantity in 
the second system, of mils. 

Example: Given, the coefTidcnt of thermal conductivity of 
glass: 


k 


0,00250 


ca l, cm. 
cm.* sec,' 


Required, k in terms of B.t.u. per in. thickness per ft * per ®F. 
per hr. 

Applying the rule. 


k 


0.00250 


II cal] [1 cm,] 
ll cm.*] [rein sec.) 


« 0.00250 



’ 1 « 

L2S2 J 



■ 1 . 
_30.4e^*_ 

[h] 

~ 1 
3,600 



« 7,26 


B.t.u. k. 
ft.**F.hr.* 


scales; 




A Hot'Atr Apparatus Dtj^er ibr General 
Labotatoiy Use' 

J. F. Corwin 
Antioch CoUege^ Velhw Springs, Ohio 

A survey of the literature shows that a number of workers 
have felt the need of a good, quick method of drying glass 
apparatus (/), HowcVer. all of these dryers cithet have been 
designed lor a special purpose or require some unusual tech- 
niques for building them. The design of an air dryer for general 
laboratory use should take into account the following require¬ 
ments: 

(1) It should be constructed of easily available, commercial 
materials of standard design^ so that construction and replace¬ 
ment of parts is not a burden. 

(2) It should fit well into the common arrangement of labora¬ 
tory utilities. 

(3) It should be equipped with sufficient protective devices 
BO that the usual errors in use will not result in breakdown of 
the equipment. 
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The design of the equipment reported here, which has been 
in use in ail of the stu^t iaboratorics at Antioch College 
for the past three years, fulfills these requirements. 

The ait heater (Fig. 1) has an over-all height of 24 inches 
and should be placed at the end of a labomtoiy table where 
it can be connected directly to the utility lines that generally 
run throng uprights, down the middle or at the back of the 
The compressed-air line is connected to the heater 

> the stifiior wlshm to MknowhdiQ Biinctstioas do dmw of dealga 

hr A* 

10, 


through a steam valve which ofiers easy regulation of dm 
presSurCf The dectrical connection should made with 
asbestos-covered wire, and the electric fixture should be 
porcelain to prevent a short circuit if the healer is accidentally 
left on without air flowing through it. The connection to the 
electrical utility source should l»e mode through a standard 
switch box containing a safety light to show when the heater 
is on. The asl>estos and glass-wool packing may be omitted 
if the air line is free from oil. When the threaded caps are not 
tightened to the fnpe which forms the body of the heater, 
they are easily removed for replacement of the heating coil 
or packing. The unit is painted with aluminum paint or heat* 
resistant lacquer to prevent rusting in the usual laboratory 
atmosphere. 

The apparatus to l}e dried is inverted and bung on a tubular, 
glass or metal support which is inserted into the coupling at the 
top of the heater. Although glass supports are subject to 
breakage, they may be made with little trouble to fit spedal 
types of drying problems and are not a source of contaminatioit 
when kept clean. Metal 8up]}orts may be used when speda) 
types of contamination are not objectionable. The supports 
are fitted to the heater by expanding the tubing over a narrow 
area so that it just slips inside the coupling at the top with the 
expanded portion resting on the nipple and a short unexpanded 
length extending through the nipple into the heater. The 
bushing is then dropped over the support and tightened until 
it rests firmly on the expanded |)ortion. When glass is used, 
the expanded portion should be protected from the raw metal 
surfaces by asbestos cord. 

Fig. 2 shows two designs of tubular, pyrex glass supports 
that have been used with success. Design A, made from 10-mm. 
standard-wall glass, was used for larger apparatus, where 
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considerable volume of air is needed. The bushing must be 
placed on the tubing before the upper end is flared. Design B,. 
made of 5-mm. glass sealed to a lO-mm. section, allows smaller 
apparatus for micro and semimicro work to be dried. The 
sealed-off upper end kept the light pieces from being blown 
off the support, while the small holes in the sides furnished 
suflideiit air. The length of the support may be varied at 
will; those used were approximately 12 inches long. 

The coat of this type of drying equipment is small, and it 
can be installed by a plumber and an electrician. Its use by 
students clears drying ovens, facilitates laboratory work, and 
allows apparatus to be returned, dry, to the stockroom. From 
a cold start, the time required to obtain hot air is about 40 
seconds. 
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Book Wevmvs 


Unified . Edward S. Smith, Meyer Salkover, and How¬ 

ard K. Justice. New York; John Wiley; London: Chapman 
& Han, 1947. Tp. x + *>07, $3.50. 


In their effort to introduce unity into the calculus and to 
provide correlation with physics and mechanics, the authors 
have made the following noteworthy contributions: (1) the 

usti of the notation for the derivative from the start; (2) 
dx 


the interweaving of the idea.s of differentiation and integration 
in connection with the simple polynomial functions; (3) the 
inclusion of applications of integration to centroids and 
moments of inertia \vith the earliest study of integration in 
company with the conventional applications to area, volume, 
liquid pressure, and worii; (4) early presentation of the idea 
of definite integral; (5) a very clear exidanation of the differen¬ 
tial, with its applications and its relation to integration; (6) 
a line of choice problems on definite integrals and applications 
intt^rspersed Uirough all the chapters which deal with the 
fonnulas and methods of integration; (7) the adoption of right- 
handed space axes (the physicists should bless them for that I); 
(8) a small but adequate appendix of formulas and tables; 
and (9) a chapter on differential e<iuations. While much of the 
text is identical with that of its excdlcnt predecessor, there 
are many simplifications and clarifications which will please 
discrirainating students and teachers. The typography is 
excellent, the cuts are clear and suggestive, and the somewhat 
smaller format which grea^ out of the necessity of paper 
conservation has not impaired the excellence of the presenta¬ 
tion but should make the text look a little less formidable to 
the student. The reviewer is anxious to give it a first-hand 
working over with his classes this fall. 

Walticr F. Suenton 

The American Vnivmity^ Washington, D. C. 


The chemical kinetics of the bacterial cell. C. N. Hinshel- 

wood. New York: Oxford llniv. Press, 1946, Pp. 284, $6.75. 

Prof. Hinshelwood, who is well known for his work in chem¬ 
ical kinetics, has applied some of its principles to the problems 
of bacterial physiology and in particular to bacterial variation. 
The theoretical treatment is based on the assumption that the 
cell is, in effect, an assembly of self-duplicating units (which 
the author identifies with enzymes), and that the pattern of 
these units determines the pattern of cellular characteristics. 
Much of the exi>erimcntal material was obtained in the 
author's lalKwatory. I'he possibility that the self-duplicating 
entities an: enzyme-forming units rather than enzymes is un¬ 
fortunately not considered, although this would leave many 
of the formal developments unchanged. The consequences of 
competition among different tyr)cs of self-duplicating units are 
also ignored; this is a more serious omission with respect to the 
validity of the kinetic derivations. 

There is.an extensive discussion of mutation and selection 
aapossible alternatives to the mechanism proposed, and of the 
results of combming them with tlus mechanism. It is a pity that 


the author did not clearly emphasize two important points; 
that the ability to adapt by a biochemical mechanism seems to 
require the presence of a specific gene, and that such a mecha- 
nismfumishes a key to the fundamental problem of the relation 
between genotype and phcnoty|ie. 

It is su^rising to find only one reference to the fundamental 
work on adaptive enzymes by Spiegelman and none to the 
important studies of the "kilfer" character by Sonnebom, 
Selection and the evolution of populations arc discussed with¬ 
out reference to the contributions of Lotka, Volterra, Del- 
brilck, and Luria. Finally, a book on the kinetics of self-du¬ 
plicating units should include some mention of Darlington and 
Sewall Wright, who first called attention to the importance of 
such units for physiological genetics. 

With regard to some of the experimental material cited, it 
is regrettable that adaptation to carbohydrates was studied by 
the awkward method of growth and lag measurements rather 
than the well-known direct biochemical procedures. Despite 
these criticisms, this book must be regarded as rcttuired reading 
for the general microbiologist and the theoretical biologist. 

*Jo^iN M. Rkinek 

WashingU^n V nivrtsiiy School of Medicine 


The technology of adhesives. John Delmonte. New York 

Reinhold, 1947. Pp, viii -f 516. (Illustrated.) $8.CO. 

The development of plastics has revolutionised adhesive 
technology and has broadened its usefulness into many new 
fields of applications which were previously either unknown or 
were handled by entirely different techniques. This widened 
industrial scope present.^ a complicated and often confused 
picture to the adhesive consumer, making it difficult to select 
critically the proper adhesive for a specific application. 

This book, divided into 20 chapters covering all the main 
classes of synthetic resins as well as other;well-known types of 
adhesives, should do much to dear up this situation, lliere are 
also chapters on the theories of adhesive action and their ap¬ 
plication to important classes of materials such as wood, or¬ 
ganic plastics, metal, rubber, paper, textiles, and inorganic 
materials; tests and specificationB are also described. After 
each chapter is a list of references, mostly to patents; much of 
the technical information in the text appears to be taken from 
patent teachings without any indication as to whether the pat¬ 
ent claims have been substantiated by the author. 

There arc very few illustrations for the size of the book. 
More pictures demonstrating gluing equipment, techniques, 
and important applications would be of considerable aid to 
readers with little experience in the field. 

The book is well written and well organized and should be 
very helpful to anyone connected with bonding problems in 
anyway. It would be a valuable refresher and reference work 
for the expert and also serve as an up-to-date treatise for both 
the fabricator and layman. 

J. M. Qmsu 

Mdlon InstUuie for Industrial Hcsearck 
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The Polysulfidcs in Levinstein Process Mustard Gas 

R. Macy, G. N. Jarman, A. Morrison, and E. Emmet Reid 


N W0R1.D WAR I THE GERMANS HAD THE 
facilities and materials available to prepare mustard 
gas by a relatively simple process from thiodiglycol 
and hydrochloric acid: 

HOCHiCHaSCHaCHiOH -f 2HCi 
Thiodiglycol (TG) 

The product of this reaction is referred to in this countrj^ 
as TGH, the symbol H representing mustard gas, bis(i3- 
chloroethyOsuJfide. The materials for this process were 
not available to the Allies in World War I, but by bril¬ 
liant teamwork the British and Americans rapidly de¬ 
veloped the so-called Levinstein process (named after 
the British drug manufacturer), the product of which is 
known as Levinstein H. The method consists in reacting 
ethylene and sulfur monochloride; the stoichiometry of 
the reaction is usually written as follows: 

CHs « CIU 4 SaCb ClCHsCILSCIIjCHaCl + S. (2) 

When the reaction is allowed to run at about 60®, most of 
the excess sulfur indicated by this equation j)recipitates 
rapidly. If the reaction temperature is held to 35-38®, 
however, the *'excess*' sulfur atom does not begin to 
precipitate until the product has been stored for at least a 
few weeks. These processes for making TCtH and Levin¬ 
stein H have been reviewed by Sartori (77). 

The mechanism of the Levinstein process was well 
understood by Conant (see Sartori, p. 218), but a more 
complete explanation has recently been found by a re¬ 
search group working at the University of Illinois under 
Fufion (tf). 

The behavior of the extra sulfur atom in Levinstein H 
was s<Hncwhat of a mystery from World War I to World 
War II. For a long time it was supposed that the “excess*’ 
sulfur was in colloidal suspension, because, as it precipi¬ 
tated, there was very little change in freezing point. 
Somewhat fanciful suggestions were sometimes offered as 
to the nature of this colloidal system. The literature, 
however, does contain suggestions to the effect that the 
sulfur atom is in chemical combination. For example, 
Cdnant, et d, {$) proposed that part of the sulfur is in the 
state, probably colloidal, and the rest in combination 
as ia pentasulfide (ClCHtCH 2 )S 6 - This suggestion of the 
piesence of a pcntgsulfide was based on the analysis of 
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Chemical Corps Technical Command, 
Edgewood Arsenal, Maryland 

the residue from distillation of a sample of Levinstein H. 
Bennett (2) prepared the disulfide (C 1 CH 2 CH®) 8 S 2 , and 
Maim, Pope, and Vernon (P) isolated a trisulfide 
(C 1 CH 2 CH 2 ) 2 Ss. (The polysulfides will be referred to in 

ClCH^CHjSCHjCHjCI + 2H,0. (1) 

Mustard Gas (H) 

this paper as HS^ for the disulfide, FIS 3 for the trisulfide, 
etc.) 

It is the purpose of this j)aj>€r to review briefly the 
part played by Edgewood Arsenal personnel in the eluci¬ 
dation of the mystery of Lttviiistcin II. In order to assist 
in the inten)reta(ion of this work, data are shown 


TABLE 1 

REP»ESEf<rrATivE Analyses op Levinstein II Samples 



New 

Aged 


sample 

wmplo 

Acidity (as HCi), .. 

0.16 

0.3$ 

Iron (an FeCla), % . . 

0.22 

U.4t 

Malting point, “C.. 

7.7 

7.6 

Deniiity at 20*C., grama/cc.. 

1.351 

1.340 

Sulfur, % . 


30.70 

Chlorine, % .. 

36.35 

38.42 

OistilUtloii analytsls; 



Pifltiliate, % . 

78.3 

76.2 

Residue, %.. 

20.7 

22.1 

Lom. % .. 

1.0 

1.7 

M.P. of distillate, *C . 

10.2 

12.1 

Purity of dUtnUte\ % . 

8S.S 

93.8 

Mustard content, % .. 

69.3 

71.5 


* Calculated from melting point, asauming that pure H melts at U.4* C. 


(Table 1 ) which illustrate the nature of Le\'instein H as 
manufactured in steel reactors on a large scale. The 
composition of a sample is generally detennined by 
distillation under certain specified conditions, with the 
still-pot at 150® C. under a pres.sure of about 5 mm. 
Samples stored in steel containers increase in iron con¬ 
tent at a more or less rapid rate. 

Contribution of Jarman and Morrison (7): The pure H 
content of newly made I/evinstein H lies in the range of 
68-73 per cent by weight. The residue remaining after the 
distillation of a sample of Levinstein H was fractioimlly 
distilled in a 12 -platc column; it yielded a fraction of 
pure H, a quantity of HSt, and some p-dithiane, whidi 
condensed in the column. The presence of p-dithiane i# 
probably due to decomposition in the still-pot <rf sul- 
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foniuni salts which arc formed hy polymerization of H, 
as indicated in Equation 3. 


XlCHjCHj—S—('HjCHaCI 

“ CHjCHaCI T 

/ 

ClCHgCHs-'-S S'-CH3CH:,CI Cl' 

^ / 

CHjCHb 



s s + lacihcihCA 

\ / 

CHa-'CHa 

|)-dithiane 


(3) 


A decomposition of this nature at. elevated tem|)erature 
to give higher homologs of straight-chain ihioethers 
rather than a cyclic compound was recently described by 
Snyder, ct al. (12), but the mechanism for decompositions 
of both types was described in 1Q27 by Bell, Bennett, 
and Hock (/). 

In order to eliminate still-pot decomposition as much as 
possible, several distillations of Txivinstein H were made 
at ordinary temperatures in a molecular still of the tyfje 
described by Detwilcr and Markley (4). In one experi¬ 
ment the residue was soimrated into two fractions by 
extraction with acetone. Analys(*s of the fractions gave 
compositions approximating the formulas HS 4 (acetone 
soluble) and TI 5 Si 2 (acetone insoluble). The acetone-solu¬ 
ble fraction, when jmssed through the molecular still, 
gave a distillate which contained a considerable profxir- 
tion of HR? and a residue with the approximate com¬ 
position HS4.6- 

Another sample of whole Levinstein H, when molecu- 
larly distilled, gave a residue which separated into two 
layers of the following compositions: 


%S %C1 composition 

Upper layer . 51.89 25.27 HS 4 ,s 

Lower . 28.21 36.96 HS ,.7 


It has long been known (5) that ammonia tends to 
throw down nearly half of the “excess'^ sulfur shown in 
Equation 2 . A residue remaining after a molecular distil¬ 
lation of Levinstein H was analyzed before and after 
such an ammonia-stripping treatment, as shown below. 
The sulfur precipitate, waslicd with benzene, acetone, 
20 per cent IICI, and water, contained 98.46 per cent 


sulfur and 0,07 per cent chlorine, by 

analysis. 




%C1 

Appronmite 



%S 

compositioa 

Residue 

before 

ammonia- 



tion.. 


. 59.20 

22.45 

HS, 

Residue 

after 

ammonia- 



tion .. 


. 52.44 

25.55 

HS 4.4 


Some exploratory work on the synthesis of HSa and 
HSi was done, but work on this project by these investi- 
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gators was halted before it was completed. The prutcipal 
conclusion drawn was that labile polysulfides constitute 
the major impurities in Levinstein They are in a 
state of constant dynamic flux, based upon the probable 
property of the linear —C—S—S—C— linkage to ac- ^ 
quire and relinquish additional sulfur atoms or molecules 
under a variety of conditions. 

Contribution of E. Emmet Reid (JO): Sulfur mono- 
chloride is generally accepted to be an equilibrium mix¬ 
ture in which the following sixscies, at least, are said to be 
present: 

-f SCb Cl—S"’"'C1 CIS—SCI. 

i (4) 

S 

Ethylene may react to all of these: 

2CHj=CH 2 -h SCh ClCHjCHsSCHaCHsCl, (5) 
2 CHs*==^CH 2 -f Cl—S““-C1 —► ClCHaCHaSCHjCHaCI, 

I i (fi) 

S ' s 

2CHi«=CHa + CIS—sei~^ClCH2CH,S“--SCHaCH,Cl. (7) 

Possible intermediate compounds are left out. There is 
also the possible addition of sulfur to ethylene to give 
ethylene sulfide, which is known to ^ke place at a 
higher temperature. 

The reaction product shown in Equation 6 is hypo¬ 
thetical, though its formation is probable. This would 
give off sulfur: 

ClCHjCHi--S--€H8CH?Cl S S(CH2CH,Cl)i. 

i (8) 

S 

No disulfide of the composition R—S—R is known, but 

i 

s 

dLsulfides RS—SR are well known. These take up sulfur to 
form poly sulfides R 2 S 8 , R2S4, and RjS^, and the extra 
sulfur can be taken from them down to the disulfide. 

Assuming the Levinstein H to be originally a mixture 
of the products shown in Equations 6 and 7, we find a 
compound that gives up sulfur and one that takes up 
sulfur. Transfer of the S atom would give H and HSs if 
the two fonns of HS? were originally in equimolecular 
proportions. If the ratio were different, the resulting 
polysulfide would be different; for example: 

SClCHaCHjSCHjCHaCl -f Sj(CHjCHjCl)j 

i 

s 

3 s(CH,CH,a), + s,(a«:H,a),. 

If the ratio Cl—-S—Cl to CIS—SCI can be altered to 

i 

S 

give a higher percentage of the former, more H diould 
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be formed and there would be more sulfur given off than 
could be taken up by th e disulfide ClCTTjCHiS— 
SCH^CHaCL The excess of sulfur would probably precipi¬ 
tate out, as in the 60® process. 

If SCIa can be added so that it takes the extra sulfur 
from the reaction product of Equation 6 in this manner, 

CICHsCH,—S—H- SCI, 

i 

s 

S(CH 5 CH 5 C 1 ,) + Cl—S—Cl, 

i 

s 

the absorption of ethylene can continue without the 
formation of much of the disulfide ClCHjCHaS - 
SCHsCHjCl, which takes up sulfur to give the pentasul- 
fide. All of the poly sulfides above the disulfide are to be 
considered as “statisticar* compounds. The corpp<Ji«dk)n 
of a given product may correspond to RaSi, R 2 S 4 , or 
RaSs, but it may be a mixture of all of these, with some 
disulfide and some free sulfur. 

This theory, proposed by Dr. Reid in the fall of 1942, 
contained the first plausible mechanism for the Levin¬ 
stein process. Admittedly, it was an armchair theory 
based on a number of assumptions rather than on labora¬ 
tory experience, but it served as a useful guide to later 
work (see reference to Fuson*s theory, below, based on a 
study of the reactions of 1182 ). The relation between the 
Reid theory and the composition of Thiokol is obvious: 


(—CH,—-CH,—S—S—) 

i i 

s s 

Rq^eating unit in Thiokol polymer 


The dative-bonded sulfur atoms in Thiokol are easily 
removed by treatment with alkali or sodium sulfide and 
are easily replaced by milling with sulfur at about 70® C. 
Of considerable interest, also, is the recent work on the 
structure of ethylene polysulfides reported by personnel 
of the Mellon Institute (IJ), who presented experimental 
evidence for similar structures containing labile sulfur. 

CtnUrUnaion of Macy (S): This consisted of a study of 
the probable products of the reaction between ethylem; 
and sulfur monochloride in the light of available data at 
Edgewood Arsenal with respect to the S and Cl contents 
of Levinstein H, its freezing point, and its average molec¬ 
ular weight. The structures of the polysulfides arrived at 
were influenced to a large degree by the Reid theory just 
described. 

The pure H content of Levinstein H lies in the narrow 
range of about 68-73 per cent by weight, as already 
stated. The remainder consists of polysulfides. The 
analysis of the plant product (Table 1) gives close to 
33.S per cent S and 37.1 per cent Cl, in agreement with 
the stoichiometry expressed by Equation 2 . 
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If all the “excess’* sulfur indicated by Equation 2 were 
to precipitate, it would amount to 16.8 per cent of the 
total. After Levinstein H has been in storage a few weeks 
the deposition of sulfur usually starts, and in the course 
of a few nionths or a few years the deposit amounts to 
about 5“8 per cent of the weight of the initial sample. 
A large volume of data available, however, shows that 
the deposition does not proceed any further, even under 
treatment with chemical agents such as ammonia. For 
example, a sample of Levinstein H, after storage for 25 
years in a steel 1-ton container, gave the following 
analysis: H content by distillation, 76.7 per cent; sulfur 
(total), 26.8 per cent; chlorine (total), 40.5 per cent. 
This indicated a deposit of about 6.7 per cent of sulfur 
in the container. It will be observed that the purity of the 
sample, with respect to IT content, increased as the sulfur 
precipitated, which is to be exj^ected (also see Table 1). 
In an effort to explain the composition of the resulting 
liquid phase, based on this analysis, it was postulated 
that it consisted of H and a polysulfide of the composi¬ 
tion HS 4 , the final degradation product of a polysulfide 
HSe. 



s s 


T T 

aCH,CH,S—SCHjCHiCl 

C1CH,CH,S—sc 

i i 

i i 

s s 

s s 

HS. 

HSi 


On the basis of the H content in the above analysis, and 
assuming HS 4 as the principal impurity, the calculated 
sulfur content is 27,0 per cent, in close agreement with 
the experimental value. Separation of sulfur from the 
higher poly sulfides to form the lower polysulfidcs would 
not affect the freezing point. Constancy of freezing point 
was one factor which led to the original belief that the sulfur 
is present in colloid form. 

These considerations led to the postulate tliat freshly 
prepared Levinstein H, which contains about 70 per cent 
by weight of H, will also contain 30 per cent of fwlysul- 
fides represented by HSg, and that the polysulfidcs lose S 
slowly to the HS 4 level. It was aLso i^ostulated that poly¬ 
sulfides higher than HSe may exist, the additional S 
atoms being extended as side chains on those already 
present in HSb. 

Sup^)ort for the proposal that the polysulfidcs m 
Levinstein H are at least HSe was obtained by a study 
of available freezing point data such as are shown in 
Table 2. Column III gives the H content of the sample as 
determined by the usual distillation analysis illustrated 
in Table 1. In order to determine the H content more 
rapidly, it was at one time the practice to determine the 
freezing point and apply Raoult's law, A t « K N, 
where A t is the depression in freezing [)oint; N, the mole 
fraction of impurity; and K, the constant for pure H 
(the value of which is 36.4). For a long time it was 
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thought that the princi|)al impurity in Levinstein H was 
chloroethyl chlorovinyl sulfide, the molecular weight of 
which is 157. The data obtained, assuming the impurity 
to have a molecular weight of 157, are considerably at 
\'ariancc with the H contents determined by distillation. 
In column IV the data obtained, assuming the impurity 
to have a molecular weight of 319 (that is, r[S«), are in 
quite good agreement wdth distillation data. 'Fhe agree^ 
ment of H content by distillation, and H content by 


TABLE 2 

FFKKriNG Point and H Content of Licvinsitin H 


I 

No. of nxn* 

n 

1 Averase F.P.* 

: ("C.) 

III 

Net H by 
distillation 

IV 

Net H by F.P.f 

Ed^cwood Arsenal Manufaclurr, 1918 

1 


4.0 

67.3 

.55.3 

17 


7.1fi 

71,1 

66.6 

1 


7.8 

72.4 

69.0 

10 


8.09 

71.2 

70.2 

7 


8.67 

72.4 

72.5 

1 


‘ 10.0 

73.6 

78.1 

E^jficwood Arsenal Manufacture. 1937 

1 


4.25 

58.7 

56.2 

5 


6.30 

65.8 

63.4 

9 


6.76 

66.9 

6.5.1 

3 


7.10 

67.5 

66.6 

1 


7.82 

65.3 

69.0 

3 


8.27 

67.8 

70.9 

• AveraflEca of data with maximum spread of 0.5* C, 


t Calculated from RaouU's law, assuming impurity with M.W. «« 319. 

freezing 

|X)in 

t, assuming the polysulfide impurity to 

average 

HS,, 

, is shown graphically by 

curve AA in 


Fig. 1. 

It can be calculated from Raoult^s law^ that a Levin¬ 
stein H sample with an H content of 72,5 per cent and a 
freezing point of 9.05® (Fig. 1) contains an impurity 
with an average molecular v eight of 351, which corres- 
ponds to HS?. 

The line BB of Fig. 1 is of interest in that it shows how 
the H content of plant samples can be determined to 
within a few per cent by means of the freezing point 
after the data have been obtained for a comiiaratively 
few samples. The lower portion of the line gives data 
obtained in certain tests to determine storage stability of 
Ix^vinstein H in steel munitions under tropical condi¬ 
tions. Levinstein H decomposes fairly rapidly under 
these conditions, but in the first stages of the decom¬ 
position there is a rapid decrease in freezing point witli 
relatively small decrease in H content. I’his indicates 
that the polysulfides decompose first liy disprojxjrtion- 
ation. The data for the plant samples obtained in 1937 
apparently fall on a line parallel to BB but displaced 
^ightly^to the left of it. 

The decomposition of Levinstein H in small steel 
containers is remarkably rapid under tropical conditions 
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(100-150® F.), probably due to the oxidizing nature of 
the sulfur in the polysulfides, Fe S: —> Fe"^ :S.*, 
and subsequent reaction wdth ionic species in mustard 
similar to those indicated by Equation 3 and postulated 
by Bell, Bennett, and Hock (7). On the other hand, 



Fio, l. Curve AA—Relation between freezinK point and H content of 
Levinatein H according to Raoult'slaw for Impurity with molecular weight 
of 319. Line BB—Freezing point and H content of plant runs of I«vinstein 
H. 

Levinstein H is quite stable toward aluminum, the tight 
aluminum sulfide coat formed by oxidation with the 
polysulfidcs apparently giving tJie same sort of protection 
that is afforded by aluminum oxidt', 

A result which at first appeared to be quite startling 
was the fact that, when samples of Levinstein H have 
decomposed in steel containers to the extent that very 
little pure H can be found by distillation, the material is 
even more vesicant than the original samples. It was 
suggested to Dr. Fuson at the University of Illinois, 
through OSRD channels, that the tarry decomposition 
products may contain higher homologs of mustard, 
which arc known to be more vesicant and that the pro¬ 
ducts obtained by heating mustard would be worthy of 
study. The result of this work was reported recently by 
Fuson {6)f who found such homologs and points out that 
the meclianism of such decomposition by mustard had 
been thought out nearly 20 years ago by Bell, Bennett, 
and Hock (7). 
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Current status due to Fuson^ et ol. (tf): Th« Edgewood 
'Arsenal postulates were summariased {8^ 10) in June 
1943. Intensive work on the isolation and propertie*s of 
the polysulfides in Levinstein H was undertaken not 
only by Fuson's group at the University of Illinois but 
also by British investigators. Both sets of investigators 
reached the conclusion that HS 2 does not sulfurize readily 
(the basis of tlie Edg«?wood theory) but that HS* dot^s 
add sulfur easily and is the structurally important unit 
among the polysulfides: 

S 

T 

ClCHiCH,—S—S—S—CHjCHjCI =»>HS.. 

i 

s 

Fuson (and British workers) assume that the —S~S—S— 
unit in HS 3 adds more sulfur at the central atom. The 
polysulfide generally present in highest concentration in 
Levinstein H newly made is HS 7 , but all these higher 
polysulfides lose sulfur readily down to the stable HSs 
level with is illustrated here. This new conception is 
quite different from the well-known Thiokol two-in-line 
structure ^loscribed earlier in this article. 

The Edgewood theory as!?umed that polysulfides of IT 
are built up on the HS 2 unit. Fuson, in exfHTimcnts 
designed to fuid out how HS? (lisap|>cars in the Levin¬ 
stein pn.Kess, discov<Tccl tliat it reacts with sulfur 


monochloride to yield SaCIa as a most important product. 
This reacts with ethylene in the Levinstein process 

2CMi -b S*Cb -> CiCH,CH,S,CHiCH,Cl 

and the HSa is sulfurized by the S 4 CI 2 present to higher 
polysulfides. For further details on a brilliant piece of 
work the reader is referred to the papers by Fuson and 
his associates (tf). 
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Starring in American Men of Science 


I N l<)03 J. McKEEN CATTEl.L, THEN PRO- 
fessor of psychology at Columbia University and 
editor of Science, undertook to prepare a list 
of the 1,000 mo.sl significant living American scien¬ 
tists. The methods which he used were, in brief, as 
follows: 

Ten outstanding leaders in each of 12 sciences were 
asked to list in order of merit the leading research scien¬ 
tists in their science. These 120 judges were, well dis¬ 
tributed geographically, represented several iliffercnt 
educational institutions, and were considered to have 
good j'udgment. From their lists, Cat tell worked out the 
average rank of each of the scientists voted uix)n. The 
number selected in each science to make up the 1,000 
was approximately one-fourth of the number of such 
scientists tlien productive in America. Biographical 
sketches were obtained of all the scientists of 1903 judged 
worthy of sketching in a biographical directory. When 
the first American men of scietice was published in 1906, 
asterisks were inserted to indicate the 1,000 leaders. 


Stephen S, Visher 

Indiana University^ Bloomington^ Indiana 


The directory proved so widely useful that later editions 
were issued in 1910, 1921, 1928, 1933, 1938, and 1944. 
'Hicse successive editions contained an increasing number 
of sketches—approximately 4,000, 5,500, 9,500, 13,500, 
22,000, and 34,000, respectively. 

For the second edition, voting on starring was done by 
all living starred scientists who would cooperate. For 
subsequent editions, all thost^ nominatH by a number of 
persons as meriting starring also were asked to vote. 

The decision as to which fields of work were to be 
recognized by the starring of leaders was made personally 
by Cat tell. He chose anatomy, anthropology, astronomy, 
botany, chemistr>% geology, mathematics, pathology, 
physics, physiology, psychology, and zoology. Thus, 
even lh(* most eminent workers in other fields were not 
eligible for a star. Moreover, a man who worked between 
well-recognized fields—in biochemistry, geophysics, or 
astrophysics, for example—or whose work overlapped two 
or more sciences, as docs tliat of many ecologists and 
biologists, was rarely starred unle.ss highly distinguLshed. 
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Atiother arbitrary decision made by Cattcll was that 
few workers in applied or “practical” sciences were 
classed as meriting sketching in American men of science. 
This is significant because in 1903 the number of persons 
to be starred in any field was, it will be recalled, approx¬ 
imately one-fourth of the number judged worthy of a 
sketch in the directory* 

An especially significant decision by CatteJl was that 
during his lifetime (he died in 3944) no change should be 
made in the system of starring after the third edition, 
and that new stars should be added only in such numbers 
as to preserve the percentages assigned to each science 
in 1903. Thus, there was no adjustment to the differential 
growth of the several sciences. Because the number of 
scientists grew much more rapidly than the number of 
stars allowed, the proportion of scientists starred has 
decreased rapidly. (One thousand were starred in 1903 
and approximately 250 for each later edition except the 
third (1921), in which 351 were starred.) For example, 
in 1943 about 34,000 scientists were judged worthy of 
sketching, but only 256 were newly starred, or approx¬ 
imately 1/32 as many as there were scientists newly 
sketched in American fnen of science since the previous 
starring. The total number of scientists newly starred in 
the fourth to seventh editions, inclusive, was about 1,000, 
or only 1/25 of the number who attained in those years 
sufficient scientific standing to be judged worthy of 
sketching. 

In brief, while in 1903 about one-fourth of the scientists 
were starred, in 1943 fewer than 1/25 of those who were 
not elderly were starred. In some fields—chemistry, for 
exsn)ple—less than 2 per cent of the research workers 
under age 60 were starred, as against about 25 per cent 
in 1903. 

Another unfortunate consequence of using almost the 
same basis for starring for nearly 40 years resulted from 
the multiplication of scientific publications. Because of 
the much greater output and specialization, few men are 
now competent to evaluate the work of any large share 
of the younger men in their science. Most of the 12 
sciences of 1903 now have several well-separated divi¬ 
sions, some of which include more active research workers 
than the entire science had in 1903. 

On the SiGNtricANcE or Stabwng 

Despite imperfections of methods of starring, it is con¬ 
sidered by numerous competent men to have been a 
notable contribution to scientific progress. The following 
summary, from a study of starred psychologists {Amer. 
J. Psychol.^ 1939, 52, 278-292), is quotable in this 
connection; 

Cattell's inauguration of the system of starring the leading 
research workers in each of 12 fundamental sdences is con¬ 
sidered by competent judges to have been a major contribution 
to the grofWth of research in America* 
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The Uar indicates that, in the private opinion of his peers, 
the starred scientist is distinguish for research. It impliei 
either a large volume of good work or a omslderable amount of 
ef^>edaliy original work. Of course it does not imply that the 
worit done by others is not decidedly worth-while, but merdy 
that it has not impressed the voters as quite so worthy of 
approbation. 

The star is a recognition which not only gives the recipient 
satisfaction, but also increases his op[>ortunities. It is a chal¬ 
lenge to the recipient to continue bis good work and to others 
who a^ire to win this recognition. Vast amounts of good work 
have t^een completed as a result of this friendly rivalry* Many 
adenti^ who are not starred feel confident that they are “as 
good a man as ” and consequently set out to prove it. 

The good that starring does is increased by the widened 
knowledge as to who are stanjed and why. This widened knowh 
edge not only encourages and puts the starred men more fully 
on their mettle, but it also attracts attention to their work and 
increases their opportunities for further research. It, moreover, 
augments the opportunities of promising persons not starred 
in*the hope that, os a consequence of encouragement and im¬ 
proved facilities, they will win this coveted recognition* The 
various universities cmplo>ing starred scientists are placing 
increased value upon this recognition as a proof of individuEd 
merit and institutional strength. They not only attempt to re¬ 
tain and attract men already starred, but also to have local 
men not yet starred win this high honor; to this end they often 
increase facilities and otherwise encourage tl|eir more promis¬ 
ing men. 

Among the 770 starred scientists whose replies to a 
recent questionnaire expressed opinions as to the in¬ 
fluence of the star on their own careers, nearly three- 
fourths reported that the star “improved their status” 
(231 slightly, 141 moderately, and 34 notably). Most of 
the 16f) who reported no improvement were starred late 
in life. (A considerable number specifically stated that 
their stars came too late.) 

More than three-fourths of those reporting considered 
that “starring has in general been beneficial” (135 
slightly, 286 moderately, 142 notably). Only 6 considered 
starring harmful. 

The Desirabiuty of Broadening 
THE Basis for Starring 

According to nearly nine-tenths of those replying, 
starring would be beneficial “if in the future stars arc 
awarded to the top 10% of the workers active in researdi 
in numerous fields (not only the present 12), by secret 
vote of the top third or so of the active workers in that 
field.” (One hundred twenty-five voted “decidedly 
beneficial,” 385 “moderately,” 145 “slightly.” Only 57 
jconsidercd it would be inconsequential or undesirable.) 

The increased specialization, which is almost unavoid¬ 
able as knowledge accumulates, makes it increasing/ 
desirable that those persons who are qualified to j b^gf 
the merit of achievement in any particular field do so« 
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Th« secret balloting by competent experts should be 
extended to numerous additional fields. Aside from the 
encouragement that such recognition affords, another 
major advantage of such rating by secret ballot of those 
high in a wide variety of fields is that it increases the pros¬ 
pect that those who are judged outstanding will be given 
better opportunities to use their special talents and skills 
in the making of a better world. This happens partly 
because universities and other institutions dedicated to 
human betterment actively desire assistance in locating 
persons of especial merit so that they can obtain their 
services. Hence, the extension of starring to numerous 
fields not now represented would be hi^y atlvantageous 
and would certainly result in increased achievement. 

Not only have nine-tenths of the 770 starred scientists 


who recently voted on the matter approved of a broaden* 
ing of the basis for starring and expressed the conviction 
that the consequences would be advantageous, but large 
numbers of nonstarred scientists and persons who employ 
scientists have expressed similar opinions. It therefore 
appears that in the eighth edition of Ammeon mm of 
sciencef now in preparation, many more persons should 
be starred than in the previous editions. Moreover, the 
voting should be done in fields small enough so that those 
selected to vote are better qualified to rate the younger 
workers than Ls possible when the fields are large and 
diversified (all of zoology, for example, or all of chem¬ 
istry). This will moan extra work for those who arrange 
for and assemble the votes and for the publishers, but 
the benefits should abundantly justify the extra efforts. 


NEWS 

and Notes 

The Army’s electronically-oon- 
tndlad C-54 recently used to demon¬ 
strate pilotless flight across the Atlan¬ 
tic was first developed early in 1946 
and since then has been used on many 
shorter hops within the United States. 
From the time the flight commander, 
Col. J. M. Gillespie, set the automatic 
controls into action on the runway of 
the Newfoundland airport at Stephen- 
ville, it was not necessary for him or 
his crew to direct the flight in any 
way. Signals from two radio trans¬ 
mitters, located on ships at sea along 
the course of the flight, were inter¬ 
preted by the plane’s radio compass, 
and a third set of signals from a trans¬ 
mitter on a trud; at the British airport 
brouj^t it in for an automatic landing. 

The 14 passengers making this ini¬ 
tial flight included several U. S. sd- 
mtists and an observer from the RAF. 

About Pec^le 

H. Xati, senior consultant, Chemb 
ml Corps Technical Command, Army 
CWiical Center, Maryland, is visiting 


England and Germany to investigate 
work on Chemical Warfare Protective 
Equipment. Hia investigatbn will cover 
materials, manufacturing processes, test¬ 
ing, and the theoretical aspects. 

Allan D. Maxwell, formerly of the 
Nautical Almanac Office, U. S. Naval Ob¬ 
servatory, has been appointed professor 
of astronomy, Howard University, Wash¬ 
ington, D. C. 

R. L. Meter, research chemist, Cali¬ 
fornia Research Coqwration, has been ap- 
fwin ted executive secretary, Federation of 
American Scientists, Washington, D. C., 
for one year to succeed William Hlgln- 
botham. 

Arthur B, Bromwell, Northwestern 
University, was appointed secretary, 
American Society for Engineering Educa¬ 
tion, effective October 1. The headquar¬ 
ters of the Society will be moved from the 
University of Pittsburgh to Northwestern 
University. 

Bowen C. Dees, assistant professor of 
physics, Rensselaer Polytechnic Institute, 
has been appointed physidst, Economic 
and Scientific Section of Gen. MacAr- 
thuris organization in Tokyo. In this po¬ 
sition, Dr. I>ee8 will survey and advise 
concerning the physical research being 
conducted in university and commercial 
laboratories in Japan. 

Marjorie T. Bingham, formerly bot¬ 
anist, Cranbrook Institute of Sdence, has 
been appointed assistant professor of bi¬ 
ology, Northern Michigan College of Edu¬ 
cation, Marquette. 


C. Lee Huyck, professor and head, 
Division of Pharmacy, Columbia Univer¬ 
sity College of Pharmacy, has resigned in 
order to become director, Department of 
Pharmacy, Howard College, Birmingham, 
Alabama. 

Jacques Rousseau, director, Mon¬ 
treal Botanical Garden, has recently re¬ 
turned from a botanical survey in the 
interior of the Ungava Peninsula. Dr, 
Rousseau traveled by canoe from the 
source of George River to its mouth and 
crossed that peninsula from Seven Islands 
on the St. Lawrence River to the Ungava 
Bay. 

Alexander Brunschwlg, formerly pro¬ 
fessor of surgery, University of Chicago* 
has been appointed head, Dqjartment of 
Surgery, Memorial Hospital, Center for 
Cancer and Allied Diseases, New York 
City. Dr. Brunschwig also holds the con¬ 
comitant appointment as professor of 
clinical surgery, Cornell University Medi¬ 
cal College. 

George A. Edwards, Harvard Univer¬ 
sity, has been appointed assistant pro¬ 
fessor, Department of Biology, Tufts 
College, Medford, Massachusetts. 

Frederick C. Frick, Columbia Univer¬ 
sity, and Moncrleff H. Smith, Stanford 
University, have been appointed instruc¬ 
tors in psychology at Harvard University. 

Ethel Melflhelmer Miller, librarian 
of the Botany and Zoology Library, Ohio 
State Univeraity, and of the Ohio Acad¬ 
emy of Science, retired September 30. 
Mrs. Miller established the Botany and 
Zoology library in 1917. 
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MarshaU Cla|;ett, instructor in his¬ 
tory, Columbia University, has been ap¬ 
pointed assistant professor, Department 
of the History of Science, University of 
Wisconsin. 

Irving A. Denison, 'who has been con¬ 
nected with the Soil Corrosion Section, 
National Bureau of Standards, since 1929, 
has been appointed chief of the Bureau's 
Underground Corrosion Section. 

Noel Elmer Foss, technical director, 
Department of Pharmacy, Calco Chemi¬ 
cal Division, American Cyanamid Com¬ 
pany, Bound Brook, New Jersey, has been 
appointed assistant dean, College of 
pharmacy, University of Illinois. 

Kenneth N. Ogle, formerly professor 
of research in physiological optica, Re¬ 
search Division, Dartmouth Kyc Insti¬ 
tute, Hanover, New Hampshire, has 
become a member of the permanent staff, 
Division of Physics and Biophysical Re¬ 
search, Mayo Foundation and Mayo 
Clinic, Rochester, Minnesota, where he 
will continue research in physiological 
optics and visual problems and carry on 
clinical researches in collalwration with 
the Section on Ophthalmolog>\ 

Robert J. OUry, formerly a teacher at 
St. Lawrence University, has been ap¬ 
pointed associate professor of biology and 
acting chairman, Department of Biology, 
Noruich University, Nortbfield, Ver¬ 
mont. 

Max Hansen, formerly directoi* of 
research, Durencr Metallwerke, Duren, 
Germany, and a leading nonferrous phy.s- 
icai metallurgist, has been appointed 
associate professor of metallurgical en¬ 
gineering, Illinois Institute of Tech¬ 
nology. 

J. A. Stekol, Amino Products Divi¬ 
sion, Rossford, Ohio, and Denis R. A. 
Wharton, Cornell University Medical 
College, have been appointed to the staffs 
of the Lankenau Hospital Research Insti¬ 
tute, and the Institute for Cancer Re¬ 
search, Philadelphia. 

William D. Cray, formerly chief, 
Biological Laboratories, U. S. Quarter¬ 
master Depot, Jeffersonville, Indiana, 
has been appointed associate professor, 
Department of Botany, Ohio State 
University. 

Cecil A. Gibb, University of Sydney, 
Australia, has been appointed half-time 
visiting lecturer in the Department of 
Psychology, University of Illinois. 


Hubert Bleler, who succeeded BriCh 
von Tschermok at the School for 
Agriculture, Vienna, has informed Lester 
W. Sharp. Cornell University, that he 
was compelled to flee from Austria to 
Germany in 1945 and suffered the loss of 
all his possessions, including his scientific 
library. Prof. Bleier, who has now found 
employment in a seed improvement 
company, where he is carrying on re¬ 
searches on ]>olypioi<I rye, would deeply 
appreciate the donation of any books, 
separates of articles in the fields of cytol¬ 
ogy, genetics, and agricultu^, together 
with any other publications which would 
in some measure compensate for the loss 
of his library and that of the company 
witii which he is associated. They may be 
sent in care of F. von Lochow-Petkus, 
20a Bergen (Kreis Celle), Postschliessfach 
5, Germany (British Zone). 

Grants and Awards 

Corrosion research being carried on 
in the Department of Chemistry, Univer¬ 
sity of Texas, under the direction of Nor¬ 
man Hackerman is being supported by 
grants from the Office of Naval Research 
and the Natural Gasoline Association of 
America. Under the Navy grant Don 
Marshall and Aubrey McClelland will 
work on passivity of metals, especially 
chromium and stainless steel, and John 
Sudbury will carry out fundamental re¬ 
search on the mechanism of corrosion 
inhibitor action. The other grant provides 
for work being done by E. E. Glen on the 
mechanism of corrosion inhibitors, par¬ 
ticularly in anaerobic systems. 

The Klrksvllle College of Osteopa¬ 
thy and Surgery. Kirksvillc, Missouri, 
has received a $6,119 grant from the Na¬ 
tional Institute of Health to be used in 
support of the work of J. S. Denalow. di¬ 
rector of research, who is studying the 
spatial relationship of muscle fibers in 
single motor units. 

The Poultry and Egg National 
Board has announced that nominations 
are solicited for the Christie Award of 
$500 and a scroll, w'hich will be presented 
at the annual meeting of the Board In 
Chicago in January of 1948. Thi.s award, 
made possible through a donation from 
Andrew Christie, will .be presented each 
year for the next 5 years. The recipient 
w'ill l>c the person who has made the 
greate.st contribution in the past 10 years 
through research, teaching, or extension 


in the interpretation of scientifle results 
or prosecution of research dealing with 
the determination, preparation, conser¬ 
vation, or improvement of the nutritive 
properties of poultry and eggs. Contribu¬ 
tions must have served to enlighten the 
public regarding the value of jwultry and 
eggs in the human diet or to increase the 
knowledge of the quality and nutritive 
value of poultry products. Further infor¬ 
mation may be obtained from the chair¬ 
man of the Christie Award Committee, 
J. Holmes Martin, Purdue University, 
West Lafayette, Indiana. 

Thomas H. Johnson, chief, Ballistic 
Measurements Laboratory, and associate 
director, Ballistic Research Lalioratories, 
Aberdeen Proving Ground, Maryland, 
during the war, and now head of the 
Physics Section, Brook haven National 
Laboratories, received the Medal for 
Merit, the highest civilian award for w^ar 
work from the Government, on Septem¬ 
ber 25, in recognition of his outstanding 
wartime leadership in the development of 
highly accurate techniques for the meas¬ 
urement of the blast and fragmentation 
effects of l)ombR and inUhe development 
of microwave techniques for measuring 
velocities of projectiles, l)oth in the l)ore 
of the gun and in flight, 

Moses J. Elsenberg, chief, Dental 
Services, Jewish Memorial Hospital, 
Boston, and formerly research fellow in 
dentistry, Harvard University, was the 
recipient of the First Aw'ard for his exhibi¬ 
tion at the recent Boston meeting of the 
American Dental Association. "J'ho award 
was given for original research in a basic 
science. Dr. Eisenberg's field is histology. 

Fellowships 

The General Electric Company has 

announced that applications are now be¬ 
ing accepted for the academic year 1948- 
49 for grants under the $1,000,000 G-E 
Educational Fund which include the 
Charles A, C’offin Fellowships, awarded 
in the fields of electricity, physics, and 
physical chemistry, and the Gerard Swope 
Fellowships, first granted in 1946, 
awarded in the fields of industrial man¬ 
agement, engineering, physical sciences, 
and any other scientific or industrial field. 
The fellowships will be granted for the 
amount needed up to a maximum of 
$1,500 annually for each individual. A 
grant of $500 may bo made for apecifle 
apparatus or other expense in connection 
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with the research work. In addition, in 
case of need, loans up to $1,000 may also 
be made. The felkmhips arc intended 
for graduates who need financial assist¬ 
ance and who have shown by the charac¬ 
ter of their work that they ajukl with 
advantage undertake or continue research 
work in educational institutions either in 
this country or abroad. They arc not 
intended for graduates who now hold, or 
expect to hold, any other fellowslup which 
carries a stipend larger than the tuition at 
the institution where the research work is 
to be done. Applications, which must be 
filed by January 1,1948, may be obtained 
from A. D. Marshall, secretary, General 
Electric Educational Fund, Schenectady, 
New York. 

Colleges and Universities 

The School of Medicine, Louisiana 
State University, has appointed Harry 
£. Dascomb instructor in medicine, 
Robert M. Waters instructor in surgery, 
John J. Blasko, clinical instructor in 
iicuropsychiatrj , Louis Raider, clinical 
instructor in radiology, Simon V, Ward, 
Jr., clinical instructor in obstetrics and 
gyncculog>', Harold S. Gamble assistant 
in anatomy, John D. Krafehuk assistant 
in microbiolog)', James T. McQultty, 
clinical assistant in surgery, and Robert 
D. Bone, clinical assistant in medicine. 
I'hc scluMtl year has been expanded from 
32 Vo 36 weeks. 

A Department of Bacteriology was 

created July 1 on the Bloomington cam¬ 
pus of Indiana University, having as its 
chairman L. S. McClung, associate pro- 
lessor. Instruction and research in 
bacteriology had been combined with 
botany since 1940. In the same Depart¬ 
ment, S. E. Luria, assistant professor, 
has been promoted to associate professor; 
I. C. Gunsalus, Cornell University, has 
been appointed professor and will have 
charge of a program relating to bacterial 
physiolog)' and metabolism; Herbert J. 
Welfihlmer, Ohio State University, has 
been appointed instructor; C. F. Rob¬ 
inow, Strangeways Lalwratory, Cam¬ 
bridge, has l>ecn appwnted visiting pro¬ 
fessor during the spring semester and will 
give an advanced course in bacterial 
cytology; and Charles Russell and 
Renato Dulbecco will serve as research 
associates. Research in the Department 
will be supported in part by grants from 
the National Institute of Health and the 
American Cancer Society. 
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At the Marine Laboratory, Univer* 
sity of Miami, Coral Gables, Florida, 
Craig A, Gathman, who has been ap¬ 
pointed research associate in fisheries 
biology, is collaborating with F. G. Wal¬ 
ton Smith, director of the Laboratory, 
in a study of the British Honduras fish¬ 
eries carried out on l)eha)f of that govern¬ 
ment. Luis Rivas, recently named 
associate professor of zoology at the 
University, is working on the taxonomy 
of West Indian marine fishes, a w'ork 
wliich, it is hoi>ed, will greatly add to the 
reference collection of Florida and West 
Indian marine fish at the Marine Labo¬ 
ratory; and Charles C. Davis, newly 
appointed assistant professor of zoology, 
is studying the plankton as part of a com¬ 
prehensive ecological survey of the in¬ 
shore waters near Miami. 

The Geological Museum of the 
University of Minnesota has purchased 
from F. \\\ Sardeson his private collection 
of fossils which contains alx>ut 3,300 
sj^ccies, each being rej^resented by from l 
to 1(X) specimens. Dr. Sardeson collected 
most of the specimens over a periwl of 50 
years from the Ordovician rocks of Min¬ 
nesota, Wisconsin, and low'a. The collec¬ 
tion also contains Jurassic invertebrates 
which Dr. Sardeson collected in central 
Europe while a student at Heidelberg. 

Industrial Laboratories 

Sharp &Dohme, Inc., has announced 
the follow'ing staff changes following a 
meeting of the Board of Directors: John 
S. Zinsser, president and chief executive 
oflirer, elected chairman of the Board; 
William L. Dempsey, executive vice- 
president, elected president to succeed 
Mr. Zinsser, who will continue as chief 
executive officer; and William A. Felrer, 
formerly vice-president in charge of medi¬ 
cal research, elected executive vice-presi¬ 
dent and a director of the Company. 

Maurice L. Moore, assistant director 
of research, Frederick Stearns & Com- 
has been appointed director of the 
Research I-aboratories of Smith, Kline 
& French, Philadelphia, to succeed the 
late Walter G. Karr. 

General Electric Corporation has 

recently developed, under the direction of 
D, E, Bovey in its General Engineering 
and Consulting Laboratory, a ‘^metals 
com}>arator” which, by employing an 
electronic circuit, discriminates between 
the metal in question and a standard 


sample. Paint, polish, or rust on the 
metal does not affect its accuracy. It is 
expected that the device will prove useful 
in the inspection for quality of assembly 
line parts and in the rapid sorting of 
supplies of metal objects without damage 
to the metals. 

Eastman Kodak Company has re¬ 
cently prepared a quantity of isotopic 
methyl iodide in its Synthetic Organic 
Research Laboratory. IJiis chemical com¬ 
pound contains “tracer” C^ in an im¬ 
proved and highly usable form which does 
not require further extensive treatment 
before actual use, as did the previous 
heavy carbon produced by Kodak. The 
method used in making the new' com¬ 
pound w'as one first used at the University 
of (California in the i>reparation of com¬ 
pounds containing radioactive carbon. 
The National Research Council has re¬ 
ceived the first shipment of methyl iodide 
and will distribute it and later shipments 
to qualified research organizations. 

Meetings 

The American Mathematical So¬ 
ciety will hold its 428ih meeting at Hun¬ 
ter College, October 25, beginning at 
10:00 A.M. Section I, on Analysis, in 
Room 1217, will hear papers by I. E. 
Segal, Institute for Advanced Study; Paul 
Erd6s, Syracuse University; J, C. Ox- 
toby, Bryn Mawr College; Everett 
Pitcher, T.ehigh University and Institute 
for Advanced Study; Arthur Sard, Queens 
College; and R. J. Duftin, Carnegie Insti¬ 
tute of Technology. At the meeting of 
Section U, on Algebra, Topology, and 
Logic, in Room 1239, papers will be pre¬ 
sented by O. E. Glenn, Lansdovvne, Penn¬ 
sylvania; G. C. Webber, University of 
Delaw'are; Saunders MacLane, University 
of Chicago; L. V. Tomlballa, Fordham 
University; E. H. Spanier, Institute for 
Advanced Study; liing Tong, National 
Research fellow, Institute for Advanced 
Study; and Ira Rosenbaum, Brooklyn 
College. A general session, to be held at 
2 :(X) P.M. in the High School Auditorium, 
will feature a lecture on “Globa! Theo¬ 
rems in Riemaimian Geometry” by C. B. 
Aliendoerfer, Haverford College. 

The National Academy of Sciences 

will hold its autumn meeting November 
17-19 at 2101 Constitution Avenue, 
Washington, D. C. The sessions on Mon¬ 
day will be devoted to a discussion of the 
functions of the Academy with reference 
cspetialiy to its relations to the Govem- 
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ftfid othcT groups and to the charac* 
ter of its scientific sessions. Scientific 
pSjpers ^riil be presented at the morning 
and afternoon sessions on Tuesday, and 
the morning session on Wednesday. The 
Public Lecture will be given Monday 
evening at 8;30 in the Academy Audito- 
sSttm, and the Academy Dinner will be 
held Tuesday evening at the Hotel 
Wasliington at 6:30. F, E. Wright, Geo¬ 
physical Laboratory, Carnegie Institu¬ 
tion of Waahtngton, is chairman of the 
Local Committee on Arrangements. 

The American Philosophical Soci¬ 
ety will hold its autumn general meet¬ 
ing November 20-21 in Philadelphia. 
At the open sessioi^ on these two days, 
begifinihg at 10 A.M. Thursday, papers 
will be read by; Lyman H. Butterfield, 
Leonard Carmichael, Wallace 0. Fenn, 
Paul D. Foote, Werner Jaeger, Chester S. 
Keefer, Hayward ^^eniston, William L. 
Longer, 0. E. Neugebauer, William G. 
Roelker, Carl O. Sauer, Robert L. Schuy¬ 
ler, Harlow Shapley, Sumner H. Slichter, 
Mark Starr, Francis R. Steele, Vincent 
du VTgncaud, and William L. Westcr- 
xnann. On the evening of November 20 
Douglas S. Freeman will give the Frank¬ 
lin Medal Lecture on the subject of recent 
diiKMivcries concerning George Wash¬ 
ington. 

The annual meeting of the Society 
of Rheology will be held October 30- 
November 1 at the Hotel Pennsylvania, 
New York City. The program follows: 
Friday morning, “Measurements of Stress 
Relaxation in High Polymer Materials,” 
W. S. Macdonald and Alexis Ushakofl, 
W. S. Macdonald Company, Cambridge, 
Massachusetts; “Rheological Properties 
of Polystyrene,” Rolf Buchdah), Mon¬ 
santo Chemical Company, Springfield, 
Massachusetts; and “Viscous Flow of 
Molten Polystyrene,” R. S. Spencer and 
R. E. Dillon, The Dow Chemical Com¬ 
pany, Midland, Michigan; Friday after¬ 
noon, “The Cragoc L Function for 
Viscosity of Oils Under Pressure at Cer¬ 
tain Temperatures,” R. B, Dow, Bureau 
of Ordnance, Navy Department, Wash¬ 
ington, D. C.; “The Viscosity Basis of 
Plasticizer Action,” H. Jones and E. 
Chadwick, Plastics Division, The Geigy 
Company, Ltd., Manchester, England; 
“Viscosity and Shear Elasticity Measure¬ 
ments of Liquids by Means oi Shear 
Vibrating Crystals,” W. P. Mason, Bell 
Telephone Laboratories, Munay Hill, 
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New Jers^; and the ilWBiil bushteis 
meeting at 3:45 P.M. A addal program in 
the evening will include cdor ihorvies by 
K. Compton, Bell Telephone Labora¬ 
tories. Saturday morning, ^Theory of 
Plastic Flow Versus Theoiy of Plastic 
Deformation,” W. Pragei, Brown Uni¬ 
versity; “Anomalous Viacosity of Alumi¬ 
num Soap-Benzene Gels,” Walter H. 
Bauer, Henry Raich, and Grant K. 
Rauscher, Rensselaer Polytechnic Insti¬ 
tute; “New Aspects of C(^(dd Science to 
Rheology,” Ernst A. Hauser, Massachu¬ 
setts Institute of Technology; Sid “Pseu- 
d<^laslic Flow Properties of Lyophilic 
Colloids,” Earl K. Fischer and Charles H. 
Lindsley, Institute of Textile Technology, 
Charlottesville, Virginia. 

The iXth General Asaembly of the 
International Union .of Biologlca] 
Sciences was held in Copenhagen 
July 28, 1947, with participation of 
representatives of UNESCO and of the 
International Council of Scientific Unions 
(ICSU), and delegates of the follcwing 
countries: Bel^pum, Brazil, Bulgaria, 
Czechoslovakia, Denmaric, France, Great 
Britain, Holland, Mexico, Morocco, 
Norway, Poland, Spain, Sweden, Switzer¬ 
land, United States. The representative of 
China, delayed, sent his regrets from 
Marseille in not Ixiing able to arrive in 
time. Prof. Borel, vice-president of ICSU, 
was present at the Assembly, which was 
of particular importance. Actually the 
General Assembly had not been able to be 
convened since 1935 as a consequence of 
world events. Revised statutes were 
therefore adopted by the Assembly, and 
new activities were undertaken approi)ri- 
atc to new circumstances. 

The new Bureau was thus constituted; 
president: M. J. Sirks, Genetisch Institut, 
Huis de Wolf, Haren (Gron.), Holland; 
vice-president: H. Munro Fox, Depart¬ 
ment of Zoology, Bedford College for 
W^omen, Regents Park, London N.W.l, 
England; secretary general: P. Vayssicre, 
Museum d'Histoire Naturelle, 57 Rue 
Cuvier, Paris Ve, France; associate secre¬ 
tary general: Stuart Mudd, School of 
Medicine, University of Pennsylvania, 
Philadelphia 4; treasurer; F. Chodat, In¬ 
stitut for ^neral Botany, University of 
Geneva, Switzerland, 

Joseph Needham, representing UNES¬ 
CO, in agreement witK A. Establicr, re¬ 
presenting ICSU, indicated that the great 
international organization of UNESCO 
attached a very special importance to the 


activities and investigations pwvned by 
the UmoctiB, and that UNESCO would aid 
in their realizatioa, it being understood, 
however, that the maintenance of the 
Unions themselves must be assured by 
their own resources. In brief, these in¬ 
ternational Unions are self-sustaimng or¬ 
ganizations Bi^ported by contributUns 
from adhering nations. Substantial sums 
from UNESCO will be distributed, how¬ 
ever, through these Unions as granta-in- 
aid or subvenUons to particular projects. 

The creation of new Sections was piaa- 
ned—Experimental Cytology, Embryol¬ 
ogy, Entomology, Genetics, Micro¬ 
biology, Zoology—-and also several mixed 
Commissions, such as Radiobiotogy, Nat^ 
ura) Calamities, Oceanography. These 
last Commisrions should comprise mem¬ 
bers of other Unions. The Executive Com¬ 
mittee, which convened on October 2, was 
to assure the carrying out of these proj¬ 
ects. 

After having reviewed the actions of the 
International Congresses of Experimental 
Cytology at Stockholm and of Microbiol¬ 
ogy at Copenhagen and those to take 
place later in 1947 under the auspices of 
lUBS (Symposia on Trice Elements in 
Plants and on Biological Antagonisms), 
the following program of activities was 
established for 1948 and 1949; InUrnor 
iional Congresses —Genetics (Stock¬ 
holm), Entomology (Stockholm), Zoology 
(Paris), Silkworm Culture (Ales (Card)), 
Physiology and Pathology of the Repro¬ 
duction of Animals (Milan); Symposior-^ 
Bases of Nomenclature and of Systematic 
Botany (Utrecht), Terminology of Genet¬ 
ics and Cytology (Stockholm), Interac¬ 
tion of Egg and Sperm (Milan), Embryo- 
logical Chemistry (Berne), Develt^ment 
and Regeneration of Nerves (probably in 
the United States). 

There were also proposed: (1) SympO' 
sia on the Role of Anaerobes in Nature, on 
Nomenclature in Zoology and Entomol¬ 
ogy, and on Evolution in Biology; (2) 
Publication of a Catalogue of Type Speci¬ 
mens of Animal Species and of Historical 
Collections; (3) Distribution of Artificial 
Radioactive Isotopes for Ertoerimental 
Biology; (4) Creation of a Center of Ma¬ 
rine Biology in the Malay Ard#elago;and 
(5) Formation of an Association of Direc¬ 
tors of European Botanical Gardens. 

Finally the Assembly approved unani¬ 
mously the resolution transxnitted to it by 
the Congress of Microbiology with regard 
to prohibiting all means of biological wat^ 
fare. This resolution bad been adt^ted by 
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acclaxnati^ at the final Plenaiy Semkm 
'of the Fmirth Intemathmal Congreas of 
MicrobioloKjr held in Copenhagen July 26: 

“The Fourth International Congresa of 
Microbiology joins the International 
Society of Cell Biology in condemning in 
the strongest possible terms ail forms of 
bidogicai warfare. The Congress considers 
such barbaric methods as absolutely un¬ 
worthy of any civilised community and 
trusts that all xnicrobiolopsts throughout 
the world will do everything in their 
power to prevent their exploitation.’* 

The next Assembly w^ take place in 
1950, probably at Stockholm. The In¬ 
ternational Union of Biological Sciences 
Invites all countries not at present ad¬ 
hering to join the Union in the interests of 
science in general and of each country in 
particular. 

For all information address the Secre¬ 
tary General, Prof. P. Vayssierc, 57 Rue 
Cuvier, Paris Ve, France. 


The American Type Culture Col¬ 
lection, located at Georgetown Univer¬ 
sity School of Medicine for the past 10 
years, ia to be established soon in a 
laboratory of its own at 2029 M Street; 
N. W., Washington 6, D. C. The staff 
wiD consist of Ruth E. Gordon, curator, 
Isabel Chrlstison, mycologist; Ruth 
Davis, bacteriologist; and Katherine 
Alvord, secretary and business manager. 
Ralph St. John-Brooks, retired cur¬ 
ator, National Collection of Type Cul¬ 
tures, Lister Institute, London, and pres¬ 
ent permanent secretary, International 
Association of Microbiologists, aJid col¬ 
laborator, Centre dc Collection de Type 
Microbiens, is returning from Switzer¬ 
land in November and will occupy an 
office in the new laboratory. The task 
of examining the 4,000 cultures of the 
Collection for viability and purity, 
begun in 1944, is nearly finished. A 
complete catalogue of the American 
Type Culture Collection strains will be 
published as soon as possible after the 
appearance of the 6th edition of Bergey’s 
Manual. 

The figuring of the 2004nch tde- 
•copo minor was completed October 3, 
iU parabolic surface reaching perfection 
within two milUonths of an inch, accord- 
iog to the results of John A. Andenon, 
who has been in charge of the optical 
work, Ita S. Bowen, director, Mount 
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Wilson Observatory, and miembers of the 
Observatory Council, who devised new 
methods of testing the minor surface to 
check the accuracy of previous testing 
methods. The giant disc, weighing about 
20 tons before the grinding, and larger 
than the floor of a two-car garage, was 
cast in 1935 by the Coming Glass Works 
and shipped to the California Institute of 
Technology the following spring. Five and 
one-quarter tons of glass were removed 
in the grinding and polishing of the 
mirror, under the direction of Marcus H. 
Brown. The disc will now be aluminized 
and mounted in the observatory built for 
it on the top of Moimt Falomar in Cali- 
fomia, 130 miles southeast of Pasadena. 
It is expected that the telescope will be in 
operation by early summer of 1948. Both 
the Mount Palomar and the Mount Wil¬ 
son Observatories will be operated 
jointly by the California Institute of 
Technology and the Carnegie Institution 
of Washington. 

The first foreign shipment of radio¬ 
isotopes produced from the atomic pile 
at Clinton Laboratories, Oak Ridge, Ten¬ 
nessee, left September 5 for the Common¬ 
wealth X-Ray and Radium Laboratory, 
Melbourne, Australia. The shipment, 
which consisted of 20 millicuriea of phos¬ 
phorus 32 for treatment of an urgent case 
of polycythemia vera, was made by air 
since phosphorus 32 has a half-life of only 
14.3 days. 

At the High Plains Potato Con¬ 
ference held in Monte Vista, Colorado, 
on August 15, a new organization, the 
Intermountain Plant Pathologists, was 
formed by 12 plant pathologists from that 
region. Through the society plant pathol¬ 
ogists of the Intermountain Region will 
be able to maintain closer contact with 
each other with respect to plant disease 
problems in the region and thus more 
effectively attempt to solve such prob¬ 
lems. Membership in the society, an un¬ 
official branch of the American Phyto- 
pathologjcat Society, is open to plant 
pathologists in Idaho, Montana, Ne¬ 
braska, Wyoming, Utah, Colorado, New 
Mexico, and Arizona. W. D. Thomas, Jr., 
of Colorado A & M College, is chairman 
of the group for the coming year; W. J. 
Henderson is secretary. 

A n«w observatory for the daily 
determination of the radiation of the sun 
at sea level is now being set up at Mianu, 
Florida, as a part of the program of the 


Snuthsonian Institution’s Astrophyskal 
Observatory, directed by L. B. Aldrich. 
Other similar observatories under Smith¬ 
sonian direction are located on the tops of 
Mt. Montezuma in Chile, and Table 
Mountmn in California, where the 
amount of heat radiation from the sun is 
least affected by dust or water vapor in 
the atmosphere. The Miami station, 
however, where the atmosphere ia con¬ 
siderably more dense, will be an especially 
desirable place for studying the effects of 
the absorption by water vapor. The new 
station will also cooperate with the Army 
in measuring the effects of solar radiation 
on various fabrics. Mr. Aldrich is now 
looking for another high mountain site 
in Mexico for an observatory to replace 
one recently abandoned at Tyrone, New 
Mexico, 

Clinton Laboratories, at Oak Ridge, 
Tennessee, which have been operated 
since July 1945 by the Monsanto Chemi¬ 
cal Company, are to be renamed Clinton 
National Laboratory and, under the 
terms of a four-year contract now being 
negotiated, will henceforth be operated 
by the University of Chicago. The 
Laboratory will thus bescome the third of 
AEC*s national laboratories. Tlie first to 
be established, Argonne National Labo¬ 
ratory, also operated by the University of 
Chicago, has as participants 29 institu¬ 
tions throughout the Midwest, while 
Brookhaven National Laboratory, oper¬ 
ated by Associated Univei'sities, Inc., is 
composed of 9 eastern universities. At 
Clinton 14 southern universities in the 
Oak Ridge Institute for Nuclear Studies 
and a score of industries and industrial 
representatives will particii>ale in the 
research, development, and training 
programs. Tliis plan of establishing 
national laboratories, conceived by Man¬ 
hattan District’s Advistiry Committee on 
Research Policy, has as a major objective 
the utilization of research personnel and 
facilities of industry and academic insti¬ 
tutions throughout the country and 
institution of a program of training in the 
nuclear sciences. The Oak Ridge Institute 
for Nuclear Studies, headed by Frank P. 
Graham, president, University of North 
Carolina, and formed last year to pro¬ 
mote activities in nuclear science in 
southern universities, includes as mem¬ 
bers Alabama Polytechnic Institute, 
Catholic University of America, Duke 
University, Emory University, Geor^ 
School of Technology, Louisiana State 
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University, Tulane University, the Uni¬ 
versities of Alabama, Kentucky, North 
Carolina, Tennessee, Texas, and Virginia, 
and Vanderbilt University. 

The Nittlonol Registry of Rare 
Chemicals, 35 West 33rd Street, Chicago 
16, Illinois, lists the following wanted 
chemicals: 6 - hydroxy - 2,2,5,7,8 -- penta- 
methylchroman; d-2-dt‘8ox>TiboBe; hj'dro- 
coerulignone; dihorane; deuteruammonia; 
coniferin; nitroargininu; agmatin; galcgin; 
canalinc; canavanenc; hydroxylysine; lau- 
danosine; 3-chloropyridazinc; pyridazone; 
pyridazone-3'carboxylic acid; pyridazi- 
none-3-carl)oxylic acid; xanthopterin; des- 
oxypyridoxine; ethionine; carbon ox>'!Mil- 
enide; and carbon sulfoaelenidc. 

The Huancayo Magnetic Observa¬ 
tory, the most important of its kind in 
this hemisphere, has now been transferred 
to the Government of Peru from the 
('arncgic Institution of \Va8hinglon, in 
accordance with the latter’s policy of 
transferring fixed observatories to the 
governments of countries in which they 
are located, and also in accordance wth 
the recommendation of the International 
Union of Cfcodcsy and (ieophysirs that 
governments take over such facilities 
within their own territory because of 
their importance to national economy. 
The Obser\'atory, functioning autono¬ 
mously, will be supervised by a Directive 
Cinnmiltee headed by Jorge llroggi, 
director, Geological Institute of Peru, 
and including three Penivian scientists, 
and three U. S, representatives: J. M. 
Hydrick, Rockefeller Foundation, and 
now of the Peruvian Ministry of Public 
Health; John A. Fleming, formerly direc¬ 
tor, Department of Terrestrial Mag¬ 
netism, Carnegie Institution, and cur¬ 
rently siK'cial adviser to the Institution 
in internationaJ scientific affairs, who Jed 
in the establishment of the Observatory 
in 1922; and the cultural attach^ of the 
U. S. Embassy in Peru. 

The Swedish Deep Sea 
Expedition 

llie Swedish Deei) Sea Expedition, or¬ 
ganized by, and under the personal direc¬ 
tion of, Hans Pettersson, director of the 
Occanografiska Institutet, left Gdteborg 
on July 4, 1947, on the 1,450-ton motor 
schooner AlbcUross. The trip is expected 
to last approximately 15 months, and 
during that time oceanographic studies 
will Ik* conducted in low-latitude regions 
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in the Atlantic, the Caribbean, the Pacific, 
the Indian Ocean, and the Mediterranean. 
On August 20, 1947, the Albaiross had 
reached the Canal Zone and was sched¬ 
uled to proceeri to Tahiti via the Galapa¬ 
gos and Marquesas Islands, thence to 
Haw'aii and the Netherlands East Indies, 
and through the Indian Ocean to the 
Mediterranean. 

The principal work of the expedition is 
to obtain cores of sediment in the deep 
ocean basins. These are taken with the 
new piston core sampler developed by 
B6rjc Kullenbcrg, and unaisturbed cores 
have been obtained up to 20 meters in 
length. The events recorded in these deep- 
sea cores should greatly add to our meager 
knowledge of the recent histor>' of the 
oceans, and such long cores may extend a 
few' millions of years into the geologic 
past when obtained from the center of a 
large (Kean basin. In addition to cores, 
continuous depth records are made with a 
new’ type of British fathometer which 
records on a larger scale than any other at 
present in use. Depth profiles from the 
Atlantic basins show a remarkaljle rough¬ 
ness of the bottom in the deef) basins in 
many places with several abrupt changes 
in depth suggesting fault zones. VValoddi 
Wcibull is measuring the apparent thick¬ 
ness of the deep ocean sediments by means 
of sonic reflections recorded from the ex 
plosion of small depth bombs. In the 
Caribbean Weibull has obtained a prob¬ 
able thickness ranging from 1,000 to 3,(K)0 
fec?t. Complete hydrographic stations are 
being occupied at regular intervals, and 
the intensity of light jHinctration is being 
measured at various depths..Large water 
samples also are being collected from deep 
water layers for a study of their radioac¬ 
tivity. 

It w'as the good fortune of the under¬ 
signed to be the guest of the expedition on 
its w'ay from Martinique to the Canal 
Zone, representing the Hydrographic 
Office of the Navy Department and the 
Woods Hole Oceanographic Institution. 
Towing techniques for living Foramini- 
fera were demonstrated, and a new type 
of bottom sampler was loaned to the 
party. The Albatross is admirably fitted 
out for a round-the-world cruise, and the 
scientific party and ship officers and crew 
are of the highest degree of competence. 
The ship is a freighter and merchant 
officer training ship with the midship sec¬ 
tion converted into laboratories and quar¬ 
ters for the scientific staff. On the main 
deck is a large general laboratory as well 


as a chemical and biological laboratory. 
On the second deck is a large laboratory 
for treating the cores, which ore opened on 
board, a large refrigeration room for the 
preservation of certain materials, on 
aquarium room, a completely equipped 
photographic dark room, and a small 
machine shop. The large winch for operat¬ 
ing the piston core sampler is in the for¬ 
ward hold and is equipped with 7,500 
meters of unsjiliced Iieavy cable. 

It is interesting to note that the cost of 
the exi-tedition (approximately $500,0(X)) 
is not being borne by the government of 
Sweden, but is made up entirely of dona¬ 
tions from private Swedish citizens who 
are interested in sponsoring the pure 
science of oceanography. This is a remark¬ 
able achievement for a country having 
only about 4 per cent of the population 
and 1 per cent of the wealth of the United 
States and now* being subjected to severe 
income taxation. Tliere is no doubt that 
the Sw^edish Deep Sea Expedition w'ill 
f)rodu('e results which are of fundamental 
imjiortance to CKcanography. (Frki> B. 
Phlec.kr, Jr., Hole Oceanographic 

In.stitiUioH,) \ 

Erratum. The price of Thermody¬ 
namics for chemists by Samuel Glasstone 
was incorrectly fjuoted in its review by 
Don M. Yost in Sciencey September 26. 
The book a single volume, not one of a 
scries, and its correct price is $5.00. 

Make Plans for— 

American Institute of Electrical 
Engineers, Midwest General Meeting, 
November 3-7, Chicago, Illinois. 

American Institute of Chemical 
Engineers, November 9-11, Detroit, 
Michigan. 

National Committee for Mental 
Hygiene, November 12-13, Hotel Penn¬ 
sylvania, New York. 

American Society of Animal Pro¬ 
duction, November 28-29, Chicago, 
Illinois, 

The Society of American Foresters, 

Annual Meeting, December 18-20, Min¬ 
neapolis, Minnesota, 


American Association for the 
Advancement of Science, 114th 
Meeting, December 26-31, Chi¬ 
cago, Illinois. 
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CX)MMENTS 


by Readers 

The undersigned welcome this op¬ 
portunity to discuss the questions 
raised by Dr. Potter {Science^ October 
10, p. 342), which will be taken up under 
the separate numbers which he has listed: 

(1) Whether or not there is a relative 
unsaturation of cytochrome C within the 
cell is unknowTi, since the answer to this 
question is not accessible to direct exi)eri“ 
mental proof. We suggested a possible ex¬ 
cess of cytochrome oxidase over cyto¬ 
chrome C' in the tissues on the basis of 
the following data: 

From the saturation curve of Stotz, 
Altschul, and Hogness {J. bioL Chem.y 
1938, 124, 744) it was calculated how 
much cyUK'hromc would be required to 
saturate the amount of oxidase indicated 
by the oxj'gen consumption of various 
tissues under the conditions of the assay 
method for cytochrome oxidase. These 
values were compared with the amounts 
of cytochrome actually found in various 
tissues by Polter and DuBois {J, hioL 
Chem., 1942, 142, 417). Stotz, .\ltschul, 
and Hogiiess stated that in their satura¬ 
tion curve the velocity of cytochrome 
oxidation and not that of its reduction is 
the limiting factor. According to the au¬ 
thors, the ox>'gen uptake at the end of the 
measurement accounted at each [mint of 
the curve for maximally 25 per cent of the 
cytochrome C. Thus, even assuming a 
slow re-reduclion, at least 75 per cent of 
cytochrome C was still i)resent in the re¬ 
duced form at the time of the reading. 
I'he assay method for cytochrome oxidase 
is likewise carried out under conditions 
under which the rate of cytochrome oxida¬ 
tion is the limiting factor. 

It is ver>’ likely that the application of 
such simplified calculations to the condi¬ 
tions of the living tissues ignores im¬ 
portant factors such as that of the struc¬ 
ture or of the influence of other metab¬ 
olites. On the other hand, it api>car8 to be 
of interest to compare the available quan ¬ 
titative data concerning the isolated cyto¬ 
chrome oxidasc-cytochrome C complex 
witli the assay figures obtained on various 
tissues. Actually, our physiologic and 
clinical experiments with c>'tochrome C 
are independent of these theoretical calcu¬ 
lations. This should not, however, pre¬ 


clude attempts to interpret the available 
data in a preliminary manner. 

(2) We have been intrigued by the ques¬ 
tion of w^hether or not the injected cydo- 
chrome C penetrates to the inside of the 
cells, but w'e have made no statement to 
the effect that it does. While we have 
demonstrated that the cytochrome C con¬ 
tents of sf)mc organs are increased follow¬ 
ing parenteral injection, there is as yet no 
evidence that cytochrome C, being a pro¬ 
tein and hence a fairly large molecule, can 
penetrate cell membranes and thus take 
part in intracellular activities. The in¬ 
crease in organ content of cytochrome C is 
considerably more than can [lossibly be 
accounted for by the increased content in 
the circulating blood which resulted from 
the injection. If tlie material does not 
reach the interior of the cells, it might 
conceivably accumulate in the tissue 
spaces or perhaps on the surface of the 
cells. The fact that it docs influence 
[ihysiologic behavior, however, suggests 
that the cytochrome C probably does en¬ 
ter the cells. If it were assumed a priori 
that the cytochrome C molecule is tw) 
large to be physiologically active after 
parenteral injection, then one might with 
equal logic assume that insulin, which is a 
much larger molecule, or a host of other 
substances of large molecular weight, 
could not l)c effective. Such effectiveness 
probably indicates cellular penetration. 

(3) In our experiments an attempt was 
made to control the “dilution factor” by 
adding sufiicient cytochrome C to the 
control vessel to render the concentration 
of cytochrome C in the total homogenate 
equal to that in the undiluted tissue. 

(4) We have rcyw>rted (a) that under 
the conditions of our experiments (2) 
anoxia reduces the amounts of the easily 
hydrolyzaiilc phosphorus of rat organs 
(hearts and kidneys), and (b) that the 
previous injection of cytochrome C seems 
largely to i>revcnt this decrease. While 
Scheinberg and Michel {Science, April 4, 
pp. 365-366) also found that anoxia would 
reduce the amounts of easily hydrolyzable 
phosphorus in rat organs, they were un¬ 
able to confirm our observations on the 
cytochrome C effect in overcoming some 
of this re<luction. This led us to repeat our 


owm experiments on rat hearts. Our subse¬ 
quent results were essentially as originally 
reported by us. That Scheinberg and 
Michel did not obtain simitar results, al¬ 
though presumably using essentially the 
same procedure and methods, suggests the 
desirability of clarification of this question 
by other workers for, as Dr. Potter states, 
“this experiment would be decisive if it 
could be confirmed.” 

Dr. Potter has suggested that tliere is 
some question as to w'hether our technique 
of fixing the tissues was sufficiently quick 
to preserve the phos[)horu5 compounds 
and implied that w-e should have used the 
method of freezing by liquid air. The 
method w'hich w'c employed was the im¬ 
mediate homogenization of the quickly 
excised organ in ice-cold trichloracetic 
acid. The advantages of freezing in liquid 
air are at least equivocal for two reasons. 
First, freezing by air is not instantaneous 
through any considerable depth of tissue; 
there is a significant gradient. Second, the 
immersion of a muscle into liquid air acts 
to stimulate the muscle to maximal con- 
traction and thus fixes it not in the meta¬ 
bolic stage prior to immersion, but in an 
extraneously produced physiologic con¬ 
dition. It is very likely that a similar 
stimulatory effect occurs in other organs. 

(5) VV’c feel, as Dr. Potter dtK's, that the 
question as to whether or not cytochrome 
C is of any thcra[)eulic value will have to 
be answered on the basis of the results of 
investigators in a number of clinics. It is 
notoriously diflieult to evaluate therapeu¬ 
tic efi’oets in many clinical conditions, a 
good example being angina [>ectoris, 
which is one of the conditions we have 
l>ecTi studying. The only clinical condition 
in which we have had any considerable 
cxf)crience with cytochrome C therapy is 
intermittent duudicatiun. In 26 of 39 
such patients there seem to have been 
significant measurable benefits. It may 
well be that the mechanism of this l>encfit 
is entirely different from that which we 
have presupi^oscd. Even so, our w^orking 
hyiJothesis has not been w^ithoul value. 

We, too, arc interested in seeing a suffi¬ 
cient body of facts accumulated b>’ quali¬ 
fied and impartial observers so iliat the 
true status of the results of our leniative 
explorations can be determined. The 
pharmaceutical houses can be helpful by 
supplying the material necessary to ob¬ 
tain these facts. (Samuel Prooer, G. 
Schmidt, and D. Decaneas, Joseph II. 
Praii Diagnostic HospUal, Tufis CoUege 
Medical School^ Boston.) 


SCXSNCB, October I7» 1047 


367 



T E C H N I C AL P A PE PS 


Effect of Rutin on Anaphylactic and 
Histamine Shocks 

k. /. Raiman, E. R. Later, and H. Nechelks 

Department of Gastra-InlesUnol Research^ 
Research InstituU^ Michael Reese HospUaly Chicago 

In the anaphylactic shock in man and in animals histamine 
plays an important role, but its liberation does not cxi^lain all 
phenomena observed (7). The discovery of rutin as an im- 
por.tant tool to affect capillary permeability has given us the 
means to analyze the role played by capillary permeability in 
the shock produced in the guinea pig by anaphylaxis and by 
the administration of histamuic. 

Medium-sized guinea jugs were sensitized by an intraperi- 
tonoal injection of 0.25 cc. of normal horse senim. After a 12- 
day interval the animals were shocked by a parenteral dose of 
horse serum. 

Series I consisted of 8 animals. These were sensitized and 
then divided into two groups. Three animals received 2 mg. of 
rutin intraperitoneally 30-45 minutes before anaphylactic 
shock was produced. The crystalline rutin was dissolved in 2 
per cent NaOH to which 2 per cent acetic add was added 
carefully to a point just short of predpitation. The solution was 
then diluted with distilled water to a volume convenient for in¬ 
jection. ITic above procedures had to be performed while 
maintaining the solutions at a temperature below 15® C. to 
prevent degradation of the rutin. Reaction at higher tempera- 
ttires was indicated by color changes in the solution. 

All animals were then given intracardially a shocking dose of 
0.05 cc. of normal horse serum /100 grams body weight. The 3 
animals which had received a prior injection of rutin mani¬ 
fested no symptoms. The 5 retained as controls died within 6 
minutes, exhibiting the characteristic syndrome of anaphy¬ 
lactic shock in the guinea pig. 

Series IJ cfmsistecl of 11 animals sensitized in the previously 
described manner. These were divided into two groups, one of 
which, consisting of 5 animals, received 1 mg. of rutin intra¬ 
peritoneally 30-45 minutes before shocking. The control group 
received intrai>eritoneal injections of the same quantity of 
NaOH and acetic acid solution as used in dissolving the rutin 
for the first group. 

Shocking doses of 0.5 cc. of normal horse scrum were ad¬ 
ministered intracardially to all animals. The 5 which had re¬ 
ceived rutin showed no signs of shock, while the 6 controls died 
in 4-10 minutes with typical symptoms of anaphylactic shock. 

Series HI (11 animals) was subjected to procedures identical 
with those of Series II except that the solvent for rutin used 
here was propylene glycol, 0,5 cc. /dose. The controls received 
injections of the same amount of propylene glycol only. 

In this series the 5 controls again died in anaphylactic shock 
within Ip minutes. Five of the 6 rutinized animals were without 

> Aided by z gnnt fram the Guta M. Itothschild Fund. The Dspzrtineat 
U In pnrtkopported by the Michael Reese Research Foundation. 


signs of anaphylactic shock, wdiile the sixth, which received its 
shocking dose 60 minutes after the administration of rutin, 
died in anaphylactic shock in about 15 minutes. Whether this 
increased time interval between the administration of rutin and 
its apparent failure to protect is significant has not as yet been 
determined. 

After finding that rutin protected against anaphylactic 
shock, presumably through its action on capillary permeability, 
w'e proceeded to examine the effects of rutin on the shock pro¬ 
duced by histamine. 

Of a hatch of 21 guinea pigs, 6 animals were used to de¬ 
termine the minimal lethal dose of histamine dihydrochloridc 
(donated by Hofmaim-I>aRoche) injected intracardially or 
intravenously. Nine animals were given 1 mg. of rutin in 0.1 
cc. of propylene glycol intraperitoneally 30-45 minutes before 
receiving the minimal lethal dose of histamine. The 9 controls 
received only the propylene glycol. 

All animals in both scries died within 10 minutes after ad¬ 
ministration of the histamine, exhibiting the characteristic 
symptoms of histamine shock. 

Our results demonstrate that rutin pnilccts guinea pigs 
against the fatal effects of anaphylactic shock but not against 
those of histamine shock. If we assume that rutin protects 
against anaphylactic shock by virtue of its tightening effect on 
the capillary endothelium, then histamine may be excluded as 
the lethal factor of anaph>’lactic shock. However, in the guinea 
pig in anaphylactic shock, the dominating picture is that of 
bronchiolar constriction. In guinea pigs injected 30-45 minutes 
before the induction of anaphylactic shock with rutin, no 
spasm of the bronchioles was apjjarent, and their lungs were 
found to be normal. On the other hand, injected histamine 
produced the syndrome of protein anaphylactic shock with 
bronchiolar spasm and changes in the lungs, A clinical dif¬ 
ference between shock induced by either anaphylaxis or by 
injection of histamine was hardly recognizable. 

Another explanation for the protective effect of rutin nyiy be 
that it prevents the liberation of endogenous histamine, per¬ 
haps by unknown factors other than those which increase 
capillary permeability. The latter exiilanation seems to be more 
reasonable because its protective effects on anaphylactic 
shock are of rather short duration, while its effectiveness on 
capillary permeability in purpuric disease seems to be more 
protracted. The latter thought may l>c sustained also by the 
findings of Hiramatsu (^, who found that guinea pigs were 
protected against anaphylactic shock by large doses of hesperi- 
din. While the latter preparation may have contained some 
vitamin P, it may have prevented the lil>eration of endogenous 
histamine in a manner similar to that of rutin. Hiramatsu did 
not report whether he^ridin protected against histamine 
shock. 

Reforenctts 
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I^*odiiced From 
ISoiAettC Bej^cles in Ki4aey 
Homogenate Digests 

JpsE M. Goncalveb>‘ Vincent E. Prick, and 
jESfeK P. Greknstkin 

National Cancer JnsiitiUc^ 
National Institute of Eealthj Bethesda^ Maryland 

On aerobic incubation of KlycyW^aIanine and of d/-alanyb 
Olycine with aqlieoufi homogenatea of rat kidney tissue, we 
noted that considerable ammonia accumulated in digests of the 
formw peptide while little or none appeared in those of the 
latter. Essentially similar findings were observed with isomeric 
peptides of d/-leudne (Tabic 1). Of further interest was the fact 


TABLE 1 

AHUOmA N PaODlDCED FKOM PKPTUltB AND AumO AciDB IN AESOBIC 
Diokbts or Rat K.u>ney Hoicooenatss* 


Substrate 


Hours of 
incubation 


Ammonia 
N in 

micromolest 


ifLAlantne.. 

41 

G ly cyl ^Lalan ine 


4I-Alanylslycinet 

«4 

dl-Lcucine. 


Glycyl-^l-lcucise 

14 

^^Leacylglycioe 


/.Leucine. 

GlycyWdcucine. 

Glycine. 

Glycylglyclne. 

rfl-Valine-. 

dL Isovaline.. > 

dUeocylgiycylgiycine . 

Glycyl-dMeucylglyclne. 

OiycyUrlycyl-d/-leucine. 

d-Leucyl«l^inef .. 

d-Leucylglycine -f O.OOl M MnClj.. 

rf-Leucylglycine + Mn + Hcucine 

d-Leucylclycylglyclne.. 

d-Leucylglycylgiycine + O.OOl M MnClj. 


4 

8 

4 

8 

4 

8 

4 

8 

4 

8 

4 

8 

4 

4 
8 

5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


6 

10 

6 

10 

<l 

1 

5 

9 

S 

9 

<1 

1 

1 

1 

0 

0 

5 

0 

0 

0 

5 

0 

I 

<1 

0 

0 


* Digests consisted of 1 cc. of dialysed homogenate equivalent to 383 
mg. of tissue, plus 2 cc. of 0.15 M borate buffer at pH 8.1, plus 1 cc. of 0,05 
M racemic or 0.025 M optically active substrate. Ensymallc activity was 
measured by Uie amount of ammonia produced, corrected for the extract 
blanks. Xo ammonia was produced from any substrate when the digestion 
was conducted under anaerobic conditions. Temperature, 37” C. 

t Theoretical maximum, 25 mlcremoles from each optically active 
component. 

} Chloroacetyl-dl-alanine and chloroacetylglycybdl-leucine in similar 
aerobic digests yielded no ammonia N. 

I lain - 82*. 

Unit the ammonia'which appeared in digests of glycy]-d/-alanine 
and of glycyl-df-leucine waa dose in order of magnitude to 
tikat w]d(^ appeared in digests of df*alanine and d/deudne, 
respectively. Of the isomeric tripeptidcs studied, only glycyl- 
glycyl-df-leucine yklded ammonia. 

t Baekefeller Foundation Fellow, on leave from the University of Brasil, 
Rts 4^ Janaim, 

October 17,1047 


The ammonia which af^ww fr^ ^ 
under these experipumtal te 4ttC to 

d^amino acid oxidase activity and may be related Ipccificalfe 
to the oxidative desamination of the d-amino add moiety c(f 
the peptides (5). Neither /-leucine nor glycyW-leucine yieldl 
appredable ammonia under these conditions. That the oxida¬ 
tive desamination involves the ot-0 hydrogen atoms of the sub- 
slraic is revealed in the relative susceptibility of d/-vaUne and 
of dZ-isovaline (Table 1). The latter possesses a tertiary carbon 
atom. Manomctric procedures of estimating peptidase ac¬ 
tivity through amino acid oxidase have been reported (d, 7). 

The contribution of the/-amino acid components to the yield 
. of ammonia in digests of the racemic, isomeric peptides may 
therefore be relatively neglected, and the role of the natural 
l-peptidase in the splitting of the /-form of the peptides in the 
kidincy digests is not of immediate concern in tlie interpretation 
of the phenomena. This leaves for consideration only the 
d-form of the peptides, namely, d-alanylglycine and d-leucyl- 
glydnc on the one hand, and glycyl-d-alanine and glycyl-<^- 
leudnc on the other. Two alternative explanations for the 
behavior of the isomeric peptides may be offered. 

(1) d-Amino acid oxidase may be considered as acting only 
• on free d-anuno acids, and therefore the ammonia noted in 

digests of the racemic peptides could only have arisen subse¬ 
quent to the action of d-peptidase on the peptides liberating the 
free amino acids. On this basis, it would appear that glycyl-d- 
alanine and gJyc>■l^:/-leucine were very susceptible, whereas 
d-alanylglycine and d-leucylglycine were relatively resistant, to 
the action of d-peptidosc. This would not be in agreement with 
the relative susceptibility of the corresponding/-peptides to in¬ 
testinal dipeptidase, whereby alanylglycine is hydrolyzed at 
twice the rate as glycylalanine (fJ). A slight, but definite, 
manganese-activatable d-leucylpeptidase activity is noted in 
the rat kidney digests (Table 1) (cf. 7). This activity is 
slightly depressed by the addition of /-leucine. 

(2) d-Amino acid oxidase may be considered as acting not 
only on the free d-amino adds, but also upon d-amino adds 
bound through the amino group in peptide linkage with 
another amino acid. Such a concept is in harmony with 
Bergmann’s view that the oxidative desamination of amino 
adds might be effected while they are in the peptide chain, 
yielding by an a-/3 dehydrogenation the corresponding dehydro¬ 
peptide, which subsequently is split by dehydropepUdasea to 
products which include ammonia and keto acids (f). Thus: 


— 2H 

(1) RCH(NH,)CONHCH(CHaRi)COOH ——-► 

Oxidase 


RCH(NH,)CONHC(—CHROCOOH 


H,0 

Oehydropeptidase 


RCH(NHi)COOH + NH* 4* CHiRiC(»»0)COOH 


(2) 2H 4 0 HiO. 

On this basis, dipeptides which contain a giydne residue at the 
carboxyl end of the chain, as in alanyJglydne and leucylglydne, 
could not form dehydropeptides, whereas peptides like glytyl- 
alanine and glycylleudne could form such unsaturated 
peptides. Kidney tissue is, of all ahimal tissues, richest in both 
d-amino add oxidase (5) and dehydropeptidase (2). 
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The second of these alternatives was sympathetically con¬ 
sidered by Krebs in his early work on the subject of amino acid 
oxidation, but no decision was reached by him (5). On the basis 
of our present data, we are inclined to favor this second al¬ 
ternative, which is not only consistent with the Bergmann 
concept of intracellular peptide metabolism, but also supple¬ 
ments earlier work from this laboratory on the enzymatic 
susceptibility of peptides of /-cystine (.?). In the final anal¬ 
ysis, however, the Bergmann concept can only be proved by 
separation of the enzymes involved, and work on this possi¬ 
bility is in progress, 
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Use of Insoluble Penicillin Salts for the 
Prolongation of Penicillin Blood Levels 

Monash 

i/75 Broadu>ayj New York City 

Many methods have been jiroposcd for prolonging blood 
levels of penicillin. The one usually employed in medical prac¬ 
tice is that proposed by Romansky and Rittman (J), namely, 
an intramuscular injection of a suspension of calcium pcnicil- 
lale in beeswax and a vegetable oil. ITiis method has the dis¬ 
advantage of using a substance (beeswax) of varialde composi¬ 
tion which may not in all cases be completely absorbable. 

In a search for a method of prolonging penicillin blood levels, 
the writer decided to investigate the instiluble penicillin salts. 
These compounds have not been used until now Ix’Cau se it was 
believed that the penicillin in such salts was irrcvcrsilily in¬ 
active. 'I'huB, Abraham and Chain (1) found that penicillin was 
inactivatefl by a large number of metallic ions—copper, lead, 
zinc, cadmium, nickel, mercury, and uranium. They also re¬ 
ported that no uclivit)- could be recovered by decomposing the 
inactivated material with acid and extracting with ether. 
Bacharach and Hems (2) state that zinc, copper, mercury, and 
lead inactivate iJcnicillin rapidly and iron less rapidly. Whether 
this inactivation is due to the formation of an insoluble peni¬ 
cillin or w'hether there is a definite chemical change in the 
penicillin is a subject for future investigation. 

It occurred to the writer that there was a {) 0 ssibility that the 
inactivated insoluble penicillin might be reactivated in vivo. 
If this proved to be true, the instduble salt would be more 
slowly absorbed than the soluble sodium, potassium, and cal- 
dum salts now^ in use and w ould therefore result in a marked 
prolongation of blood levels. Moreover, alt the substances used 
would be completely absorbable. The.se suppositions were 
correct, as shown by the following data. 

A control intramuficular injection in a rabbit of 20,000 
units/kg. of penicillin su8(>cnded in peanut oil gave no readable 


blood level after 5 hours. On the other hand, a similar injection 
of silver penicillate produced a blood level of .08 units/cc. at 17 
hours and .03 units at 20 hours; one of mercury penicillate, a 
level of ,08 units at 17 hours and one of ferric penicillate, a level 
of .16 at ]7 hours and .02 at 20 hours. 

Penicillin produces insoluble salts with iron, copper, tin, 
vanadium, lead, lanthanum, cesium, zirconium, mercury, 
bismuth, silver, gold, and probably many other metals. 
Insoluble salts are also obtained with numerous organic 8ul>- 
stances, basic or cationic in character, such as the triphenyl- 
methane dyes, namely, gentian violet, brilliant green, crystal 
violet, methyl violet, and basic fuchsin; with the acridine dyes 
such as acriflavinc and proflavine; w ith Nile blue, malachite 
greeff, toluylene red, safranme, quinine, quinidine, cinchonine, 
cinchonidine, and hj amiiie 1622. 

The reactivation of penicillin in vivo takes f)Iace not only 
with inorganic but also w'ith organic salts. An intramuscular 
injection in a rabbit of 20,000 unit s/kg. of brilliant green 
penicillate produced a blood level of .16 units/cc. at 18 hours, 
and a similar injection of gentian violet penicillate, a Idood 
Jevel of .04 units at 18 hours. 

A more detailed report will aj)pear elsewhere. 
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Inhibition of the Enzymatic Hydrolysis of 
ATP by Certain Cardiac Drugs' 

T. K. Kimura® and K. P, OuBots 
Delmrlment oj Pfuirmacology\ Univernly of Chicago 

Although man>' investigations on the action of cardiac drugs 
have been carried out, only a f^^w' studies have dealt with their 
influence on the enzymatic reactions of heart muscle. Recently, 
however, Guerra, et al. {2} have rej)ortcd that 1:10* ouabain 
increased the liberation of inorganic jihosphorus from adenosine 
triphosphate (ATP) as ratalv zed b)- a cardiac muscle myosin 
preparation. 

As part of a systematic investigation of the action of certain 
glycosides on enzyme sy stems we w ere interested in the effect 
of these drugs on the energ)'yielding enzymatic reactions in 
connection w^ith the therapeutic and toxic actions of these 
substances. The effect of digitoxin and ouabain in vitro on the 
ATP-ase activit)^ of cardiac muscle was, tlicrcfore, studied, 
and the present preliminary report indicates that both of these 
drugs affect this enzymatic reaction. 

ATP-ase activity was measured by the method of DuBois 
and Potter (I) using a Klctt-Summerson colorimeter for phos¬ 
phorus measurements. Normal Si>rague-Dawley rats averaging 
200 grams were employed. Acjueoua solutions of ouabain were 
added to give a final concentration of 6 X 10' * M, and 10 per 
cent alcoholic wdutions of digitoxin wxre added in amounts 
sufficient to give a final concentration of 4.7 X lO""* M. 

»ThU work was aupported by a grant from the Life IiisuraiiCc Medical 
Ke^eardi Fund and the Dr Wallace C. and Clara A. Abbutt Memorial Fund 
of the Univeraity of Chicago. 

3 Lederle Laboratories Regearch Fellow. 
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In order to cuicertain whether the action of the drugs was due 
to an action on the enzyme or on calcium, the activator for this 
enzyme, the effect of digitoxin was studied in the presence of 
Buboptimal quantities and an excess of calcium. Tabic 1 shows 
the effect of varying amounts of calcium on the ATP-ase activ- 

TABLE 1 

RSLATlOIffHlP OP C\lCiXJU CONCENTRATION TO PrR CeNT SxnnTLATION OF 


ATP-asc Activitv 

MoliU CaCIs 

1 ATP-ase units 

Stimulation (%) 

1. 0.0003 

1 1 

14.20 

66 

2. (None) 

8.54 

1. 0.0006 

14.43 

78 

2. (None) 

8,09 

1. 0.003 

21.32 i 

222 

2. (None) 1 

6.(i2 


ity of normal rat’s heart. It may be seen that with fjuantities of 
ralciiim below 0.003 M the reaction rate was limited by the 
calcium concentration. The results presented in Table 2 indi¬ 
cate that a final concentration of 4.7 X 10"® M digitoxin 
inhibited the ATP-asc activity of cardiac muscle, the decrease 
in A'PP ase units being nearly the same, regardless of the cal¬ 
cium concentration. The ]kt cent inhibition decreased with 
increasing calcium concentrations, since calcium incieascid 
both the con Inti and digitoxin-treated samples to the same 
extent, 


TABLE 2 

REtXTIoNSHir DiOITOXIN (4.7 X n»"«M) T(t PeB Cl'NT INHIIUTION Or 
ATP-asi; Activity 


1 

Molar CaCh 1 

- 1 

ATP-ase units 

Decrease ; 
in ATP-asc 

Inhibition 

(%) 

Control 

Drug 

unils 

1.0.0003 

14.20 

U,09 

3.11 

21.90 

2. 0.0006 

14,43 

11.64 

2.79 

19,.13 

3. 0.003 I 

21.32 

18.61 

2.71 ' 

12,71 


Ouabain also inhibited the ATP-asc system. In the presence 
of 0.003 M calcium, ouabain (6 X 10"*^ M) jiroduced 13.8 per 
cent inhibition. A higher concentration of ouabain than digi¬ 
toxin was, therefore, necessary to pntduce a similar inhibitory 
effect. 

These; experiments indicate that lioth digitoxin and ouabain 
inhibit the AIT-ase activity of normal rat cardiac muscle. 
The amount of inhibition was independent of the calcium con¬ 
centration, indicating that the drugs did not act through inter¬ 
ference with the metallic activator. The difference in the per 
cent inhibition with various amounts of calcium indicates that 
the drugs inhibited a dephosphorylatiou reaction not depend¬ 
ent uixm calcium ions for activity. With a limiting amount of 
calcium, on excess of ATP-ase is present in the test system to 
react with the drug, and less inhibition would l>e exfiected than 
in the case where the ATP-ase is limiting the reaction rate. 
The similarity in the decrease of ATP-ase units, regardless of 
whether calcium or ATP-ase was limiting the reaction rate, 
indicates that the drugs were inhibiting a dephosphorylation re¬ 
action not catalyzed by ATP-aae. 
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Further studies are necessary on other phosphatases in order 
to elucidate this Iniilbitory action of cardiac drugs. 
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Creatinuria in Diabetics and an 
Evaluation of Methods for Determining 
Total Creatinine 

Saul Cabpe, Benjamin Davuison, and Joseph Truhlar 

Goed Samaritan Dispensary and 
Labofoiory of Industrial HygienOf Neiv York City 

Diabetics exhibit an above-normal blood sugar, and when 
the blood sugar rises above the renal threshold there occurs a 
spilling of the sugar into the urine. In this disease the muscle 
glucose and glycogen are low and manifest a low tissue carbo¬ 
hydrate metabolism. It is probable that other metabolites 
present in these tissues in excess of the reduced metabolic re¬ 
quirements will also be found spilled into the urine. 

Creatine plays a role in cellular metabolism and prolifera¬ 
tion (2) as well as in muscular contraction (4). A low muscle 
content of carbohydrate and creatine would account for a 
reduce<l metabolism and for the muscular fatigue and degenera¬ 
tion which follows the course of this disease. 

Creatine found in the urine of a number of diabetic subjects 
of both sexes was determined by the method of Folin (3). In 


table 1 


Age group 

No. of subjects 

Average creatme 
(mg./day) 

32-37 

3 

487 

43-48 

21 

670 

30-53 


790 

32-53 

_. 

1 

649 


Table 1 appears a summary of the average creatine spilled 
during 24 hours. In thi.s series the low excretion of creatine was 
found to be 176 mg./day, and the high was approximately 
1,6(K) mg./day. 

Albanese and Wangerin (I) reported that in the Folin total 
creatinine determinations there occurs a decomposition loss of 
creatinine equivalent to 8 i>er cent when samples are auto¬ 
claved 20 minutes and 9 per cent when they are autoclaved 40 
minutes. In order to obtain a more accurate creatine estimation 
in urine, they proposed a modification which involves auto¬ 
claving the standard as well as the preformed creatinine urine. 

It seems to us that the logs of ci'eatinine uf>on autoclaving 
does not appear to be great in view of the admitted error of 
=b 10 per cent in the technique involving an optical colorim-* 
eter. It is essential to determine in practice whether the Al¬ 
banese modification will account for the loss of creatinine by 
the Folin method. By ci>mparing identical samples of the auto¬ 
claved urine with the autoclaved as well as nonautoclaved 
standards of creatinine and creatinine zinc chloride, wc will 
obtain indications of the direction and magnitude of the error 
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i& tbe Folin method. Any autodaved urine sample should yield 
a lower creatinine level when compared with the nonautodaved 
vta&dard than when compared with the autoclaved standard. 

One ml of a 24-hr. Q>eciinen cS. urine was mixed with 20 ml. 
of a saturated picric add and autoclaved for 20 minutes. The 
solution was then cooled, and 1.5 ml. of a 10 per cent NaOH 
solution was added. The mixture was allowed to stand 10 
ninotes, after which it was diluted to volume. The creatinine 
atandards were dissolved in dilute HCl. One creatinine stand- 
* ud was autodaved with picric add; the other was not. All solu- 
tii M fis were compared and read in a photoelectric calorimeter. 
A few samples of urine and creatinine standards were auto¬ 
claved 40 minutes. The results of the total creatinine found in 
the various urines are s^ven in Table 2. 

TABLE 2 


Total CuATumnE Dstixiukatiomb bv IfnaoD oi Albakebe 


Urbe 

•usple 

Cslculatwl 
from BBtocUved 
(20 o^.) 

Calculated from nooautoclaved 

Cresti- 

nine 

BUodsrd 

(mg./* 

ml) 

Creati¬ 
nine cine 
chloride 
■taadard 
(mg./ml.) 

Creati¬ 

nine 

atandard 

Devia¬ 
tion (%) 

CmatL 
nine xinc 
chloride 
atandard 
(mg-Ml.) 

Dwi- 

ation 

(%) 

(AntOcUved 







30 min.) 







H65 

1.36 

1.36 

1,37 

+0.7 

1.33 

-2.2 

C51 

1.00 

0.99 

1.00 

0.0 

1.02 

+3.0 

K 13 

0.S8 

0.88 

0.69 

+1.1 

0.88 

0.0 

C64 

1.27 

1.26 

1.28 

+0.8 

1.33 

+5.5 

A3 

0.54 

0.54 

0.55 

+1.8 

0.55 

+1.8 

AT 

1,75 

1.74 

1.76 

+0.6 

1.77 

+1.7 

Al 

1.23 

1.23 

1.20 

“2.4 

1.20 

-2,4 

B2 

1.91 

1.93 

1.88 

-1.5 

1.87 

-3.1 

B3 

0.92 

0.93 

0.91 

-l.l 

0.91 

-2.1 

B9 

1.60 ; 

1.81 1 

1.76 ! 

-2.2 

1.76 

-2.8 

B to 

1.47 ' 

1.48 

1.52 

+3.4 

1.52 

+2.7 

KS8 

1.56 

1.56 

1.60 

+2.5 

1.60 

+2.5 

(Atitoclsvfld 

SUsdai 

rd> autocla 

ved 40 mii 

Q. 



40 min.) 



1 




Al 

1.17 

1.17 

1.18 : 

+0.9 

1.18 

+0.9 

B2 

1.83 

1.83 

1.85 

+1.1 

1.85 

+1.1 

B3 

0.89 

0.89 

0.90 

+1.1 

0.90 

+1.1 

8 

1.31 

1.31 ! 

1.30 

-0.8 

1.30 

-0.8 


The deviation in results obtained with a nonautodaved 
creatinine standard as compared with an autodaved standard 
varied from -2.4 to +3.4 per cent, and more than 50 per cent 
of the determinations were higher when compared with the 
nonautoclaved standards than when compared with the auto¬ 
claved standards. 

Summary: Creatinuria was found in all 42 diabetic clinic 
subjects of both sexes taken at random. 

Total creatinine determined in the urines of diabetics by the 
Albancse modiheation showed a variable deviation (in magni¬ 
tude and direction) when compared with total creatinine ob¬ 
tained by the Folin method. 
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laiufiiiWAtton of Lignto: The Syaihesis 
of GfOrnospenn lignin 

AtFBxn Rtmtiu 

Norikmt Regional Research Laboraioryf f 
Peoria^ Ittinok 

The existence of at least two varieties of lignin appears to be 
definitely established. One is associated with gymnospenxu and 
idves, as significant fission products, only derivativei of 
catechol monomethyl ether (guaiacol). The other is asaodatod 
with angiosperms and gives, as rignificant deavage productSi 
the WAgt derivatives of catechol monoznethyl ether and alao 
some d^vatives of pyrogaUol-1,3-dimethyl ether. Thepooalble 
occurrence of varieties of lignin giving other fisrion products ia 
not excluded. 

Examination of the analytical evidence accumulated during 
the past 70 years; czdudes the improbable elaborate formulas 
previously proposed and leads to the condusion that the lignin 
from gymnosperms is a polymeric 8-methoxy^dibydrobenso- 
pyrone having the structure: 


OCEU O OCHi 



0 OCH 4 0 

(T) 


The lignin from angiosperms is likely constituted in a similar 
way but having pyrogalloM ,3-dimethyl ether nuclei terminally 
or otherwise attached or introduced. Such nuclei obviously 
could not replace directly the catechol monomethyl ether 
nuclei in (I) unless the migration of a methyl group occurs 
during degradation. 

The material (I) is a cyclicixed condensation (aldolixation, 
loss of water—Claisen condensation) polymer of 2-hydroxy-3- 
methoxy-5-formylacetophenone (TIT) and is at once available 
by Fries rearrangement of vanillin monoacetatc (II) through 
the steps (11) (III) (IV) (I). 

This synthesis has been accomplished and the amorphous 
synthetic product, although somewhat darker in color, is 
qualitatively indistinguishable from a specimen of the lignin 
from gymnosperms. It has to give the same fission products^ 
and its solubility characteristics and general behavior are the 
same. Moreover, absorption curves for the synthetic and the 
natural product are in agreement, and, so far as such com¬ 
parisons are valid for amorphous materials, quantitative 
analytical measurements of the synthetic material and its 
derivatives are in harmony with calculated values and with 
the reported values for the lignin from gymnosperms. 

For comparison purposes an exactly similar syntheaig was 
carried out starting with p-acetoxybenxaldehyde. The product 
is analogous to that obtained from vanillin monoacetate. 

It is to be noted that, in the above synthetic work, use has 

tOae of the hbontorias of th« Buveta of Atricaluual sad IndastTfsl 
ChsaiiBtfy, Afrteultttnl Rci«srck AdmlttlstfmtlDB, U. S. DepsrtiMt of 
Africiiltare. 
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been «» fi^ of a Otm type of polymerisation reaction—the hydfea)^ ^ranpi praeent, matariale btdlt on the pel]rdDqrdiD> 
po^mnerisatioo of a monomeric bifuttctioaal ketoaldchytle. In benatqvrone modd would likdy have taaniiigpropectHS. It ie 


(IV) 


(I) 


oca oca 



COCH=»CH COCSH-CH COCH»~CH— 

U 

oca o oca 



0 oca o 


cm) 


these cases the reaction amounts to a condensation polymeri- conceivable that natural phlobatannins have just sudi a 
zation, but it could, in other cases, be an addition process. structure. 

If water solubility were achieved by having enough phenolic A detailed report of this work will appear elsewhere. 


IN THE LABORATORY 


Ortho-Hydroxypheaylacetic Acid 
From an Amorphous Peoicillin 

HsintY Fischbach, T. E. Eble, and Joseph Levine 

Federal Security Agency, 
Food and Drug Administration, Waskingion, D, C. 

Recently Welch, Randall, and Price (6) have directed the 
interest of antibiotic investigators toa^ard the significance of 
some iir^urities in certain batches of amorphous commerdal 
penicillin. By means of a biological assay technique (7) which 
they developed these investigators were able to determine the 
presence of a nonpenidllin component which enhanced the 
activity of ctystallino penidPn. Hobby, Burkhardt, Hyman, 
and Levnt (4) have also ^monstrated the presence of an 
eohanoement factor in certain lots of impure penicillin. 

tldi laboratory undertook the task of isolating and identi¬ 
fying the constituents in a batch of the amorphous commercial 
pehidlUcL in which Welch, et al, had found the enhancement 
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Since the material described by Welch, e# o/. as containing 
the enhancement factor was shown to be acidic by these 
authors, and in view of our previous results in the application 
of partition chromatography to the resolution of the peni¬ 
cillins (2, S), this technique was applied to the present prob¬ 
lem. An investigation of numerous buffer and solvent systems 
finally resulted in the use of the subsequent conditions as the 
method of choice. 

The crude praicillin was extracted four times at room tem¬ 
perature from an aqueous pH 2 buffer solution into ether, and 
the combined ethereal phases were evaporated to dryness, 
thus destroying any penidllin present. The residue was taken 
up in chloroform and added to a prepared chromatographic 
column in which silicic acid was the adsorbent and a 20 per 
cent potasfflum phosphate buffet of pH 3.6 the inunol^e 
solvent The precautions mentioned in an earlier report (i) 
were followed in the preparation of the ctdumn. The chroma¬ 
tographic fractions subsequently referred to include the color¬ 
less as well as the Colored zones on the column. With cldofo^ 
form as the initial mobile solvent, 10 zones were eluted from 
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the column. Ether was then substituted as the mobile solvent^ 
and two additional bands were collected. Finall)% an ether- 
butanol mbrture (9:1) resulted in the development of two more 
aones. Each of the above fractions was analyzed by Welch, 
Randall, and Price {7) by their method for ascertaining the 
presence of tlie enhancement factor. A small amount of en¬ 
hancement was exhibited in the tiiird fractioit, but the major 
portion was found in fractions 9 through 12. 


TABLE 1 


i 

Unknown 

p-Hydroxy- ! 
phony lacetic 
acid 

o-Hydroxy- 

phcnylacetlc 

acid 

FeCli, test for phenols. 

Violet 

Light green 

Violet 

M.P. 

149-150“ C. 

150“ C. 

149-150'’ C. 

Ncut. cquiv — . 

150.2-151.6 

152.06 

152.06 

M, P. of methyl ether. 

124 

85-86 

124 

Methyl ester. 

71-71,5 

1 

Oil 

i 71-0 


Mixed M. 1’, of unknown and p hydroxyphcnylacetic add, 122-135“ C.; 
of o-hydroxyphcnylacctic acid and fnliydroxyphcnylacctic acid, 122- 
135'’ C.; of unknown and o-hydroxyphcnylacetic acid, 148" C. 

Anal, Calculated for CsHefla: C', 63.1,5; H, 5.30- Pound: C, 02.95; 
H. 5.78. 

Sufficient quantities of fractions 9 through 12 were prepared 
for the purpose of purifying and identifying the active prin¬ 
ciple. After evaporation of the solvent the residues were all 
glass-like and varied from an amber to dark reddish-browm 
color. Crystallization w'as effected by dissolving the free acid 
In a minimum amount of ether and adding enough benzene 
or petroleum ether to bring the system to a point just short of 
precipitation or, if precipitation occurred, the mixture was 


TABLE 2 
iNiaAiED Data 
(Absorption Bauds in Microns) 


Unknown 

o-Hydroxyphenylacctic 

acid 

p-IIydroxyphcnylacctic 

acid 

13.75 

13.75 

12,60 

13.18 

13.18 

12.10 

11.75 

11.75 

11.95 

11.42 

11.42 

11,62 

10.60 

10.60 

11.09 

10.32 

10.32 

10.41 

7.85 

7.85 

9.80 


heated slightly to clarify and crystallization initiated at room 
temperature. Depending on the type of crystallization em¬ 
ployed. either needles or rosettes of needle-like crystals were 
recovered. A scries of rccry^stallizations were required in order 
to achieve clean, white crystals exhibiting a sharp melting 
point at 149-150°C. From the physical and chemical tests to 
which the unknown and derivatives of the unknown were sub¬ 
jected, it became evident that either p- or o-hydroxyphenylace- 
tic acid was the compound involved, A sample of p-hydroxy- 
phenylacetic acid w as obtained through the courtesy of Chas, 
P6zer & Company, and a sample of o-hydroxyphcnylacetic 
acid was synthesized in this laboratory, I'befle two compounds 
and their derivatives were comjiarcd with the unknown and 
its derivatives. The data in Tables 1 and 2 demonstrate con¬ 
clusively that tlic crystalline component separated from the 
active fraction of the crude penicillin used is o*hydroxjphenyl- 
acctic acid. 


For the sake of brevity only the significant differences be¬ 
tween the absorption bands of o- and p-bydroxyphenylacetic 
adds in the infrared are included in Table 2. The compounds 
were mascerated in mineral oil and the mixture analyzed in a 
Perkin-Elmcr infrared spectrophotometer. 

The o-hydrox>phenylacetic acid w'as prepared by a modi¬ 
fication (5) of the procedure of Czaplicki, von Kostanecki, 
and Lnmpe (/). Prelimman^ experiments with o-hydroxyphe-‘ 
nylacetic acid have not conclusively demonstrated an enhance¬ 
ment effect on the penicillin blood levels. These studies by 
Welch, et aL are being continued 

Studies are now in progress toward the isolation and iden¬ 
tification of the component in active “fraction 3.” 
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The Laboratory Preparation of 
Mustard Gas 

' Henry E. Bent 

DeparinwH of Chemistry^ VniversHy of MissQuri 

The current interest in mustard gas in producing gene muta¬ 
tions suggests the desirability of describing a convenient pro¬ 
cedure for making and handling this material Because of 
shipping restrictions it is easier to make mustard in the labora¬ 
tory than to buy it. The wide variation in susccptiliility to 
mustard between individuals or in the same individual after 
repeated exposures makes the handling of the material an 
important consideration. 

Mustard can conveniently be prepared by wanning 
dihydroxy ethyl sulfide (Eastman Kodak No. T1224) with 
concentrated hydrochloric acid. The reaction can be followed 
by observing the separation of a heavy oil which settles to the 
bottom. In practice we have used a large excess of acid in order 
to drive the reaction to completion. Twenty-five ml. of the 
)3^'-dihydroxy ethyl sulfide may be heated with 75 ml. of con¬ 
centrated hydrochloric acid at 60° C. for 30 minutes. A longer 
time W'ill do no harm. The aqueous layer is then poured off, 
the oil lacing waslied rapidly with a Httlc distilled water and 
transferred to a storage bottle. This preparation should be 
carried out in a hood with good ventilation, the aqueous layer 
poured into a cream of bleaching powder to destroy any mus¬ 
tard, and the hands washed promptly with bleaching powder 
to remove any mustard absorbed from the gas phase. 

The flask shown in Fig. 1 is convenient for storing, since 
it permits one to remove a sample without contaminating the 
air of the laboratorj^ from the storage flask. If on aspirator is 
turned on before the first stopper is taken out, the downcurrent 
of air will sweep away any mustard diffu^g out of the fl ask 
when the second stopper is removed. Wc have used cork 
stoppers covered with metal foil since mustard is readily 
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ftbtQibcd by rubber. In fact, rubber tubing will cotopletely 
remove mustard from axi air stream* only Co give it off later 
when the tube is more or less saturated. 

The easiest way to obtain a given partial pressure of mus¬ 
tard in an air stream is probably to make a saturator by taking 
a U^tube* inserting a folded filter paper in each arm in such 



a way as to give a large surface, and then pouring, in enough 
mustard to dampen the filter paper by capillary rise. This 
U-tube can then be put in a beaker of water of any desired 
temperature below rt>om temperature to give the desired 
partial pressure. We have recently submitted to the Journal 
of t/te American Chemical Society an article giving vapor pres¬ 
sure data on mustard which fit the equation logwp ■» 9.4819- 
3n7,2/(t -f 273.1), in which p is the vapor pressure in railli- 
meters and t is the centigrade temperature. 

Oxidation of /3-Caroteoe With 
Osmium Tetroxide 

G. C. L, Goss and W. D. McFaklank 

Dcpartmenl of Chemistry, 
Fiicjdiy of Agriculture of McGill University, 
Macdonald CollegCf Qtiebcc, Canada 

The successful oxidation of carotene at the central double 
bond to form vitamin A aldehyde, accomplished by Hunter and 
Williams (J) using hydrogen peroxide, indicated that a catalyst 
was necessary to improve their low^ yield (0.5 per cent). 
Osmium tetroxide, used by Criegee (/) for the oxidaimn of 
anethole and other ethylenic compounds, seemed to have the 
characteristics of being such a substance, since, with hydrogen 
peroxide, both aldehydes and glycols are formed (4). 

If one of the central double ijoads can he formed into the 
epioxidc simultaneously w'ith formation of a diglycnl at the 
other, then the resulting compound is identical with the postu¬ 
lated intermediate of the Cannizzaro reaction. This, according 
to Fredenhagen and Bonhoeffer (^), undergoes rearrangement 
prior to fission, which would accoimt for j9-carotene having 
half the biological value of vitamin A by weight, and cor¬ 
responding lower values for other provitamin A compounds. 
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In applying the reaetbn of Criegee it has been found that a 
1 per cent ethereal solution of osmium tetroxide cannot be 
prepared from the solid and kept, as it is all reduced in a few 
hours. An aqueous solution has therefore been employed. 
Similarly, 30 per cent hydrogen peroxide (aqueous) has been 
used, although in both cases the reaction proceeds faster with 
a slightly higher yield if the solutions used are anhydrous in 
the initial stages. 



Fio. 1. Absorption curve of oxidation products of j9-carotene in cyclo¬ 
hexane. 

This work is still in progress, and the details will be pub¬ 
lished at a later date. However, a typical set of conditions for 
the reaction is as follows; 

About 10 grams of anhydrous sodium sulfate is introduced 
into a 5(X)-ml., three-necked flask fitted with a reflux condenser, 
a scaled stirrer, and a burette. For the initial stages the reflux 
condenser should be fitted with a loosely packed, calcium 
chloride diy^ing tube. A 50-ml. aliquot of a solution of carotene 
(90 per cent p- and 10 per cent a-carotene) in anhydrous, 
alcohol-free ethyl ether is run in from the burette, followed by 
1 mb of a 2 per cent atjueous solution of osmium tetroxide, the 
solution is stirred for 5 minutes or until a color change is 
observed, and 2 ml. of 30 per cent hydrogen peroxide is then 
introduced dropwise. I'he solution is sUrred for 10 minutes, 
3 ml. of a 0.5M sodium bicarbonate solution is added slowly, 
and the stirring is continued until there ia no further elTer- 
vcsccnce. A mixture of 50 ml. of 95 per cent ethyl alcohol and 
5 ml. of 50 per cent potassium hydroxide solution is added. 
The solulbn is stirred for a furtlier 10 minutes, then decanted 
into a 500-ml. separatory funnel, and 50 ml, of ethyl ether is 
added. The funnel is then shaken thoroughly, the lo\^ cr layer 
run off, and the supernatant washed as in vitamin A anabasis. 

An aliquot of the resulting solution is dried over anhy drous 
sodium sulfate, evaporated under reduced pressure, and taken 
up in cyclohexane. I'he absorption spectrum of this solution 
shows maxima at 283, 325, and 370 mp (Fig. 1). If the in¬ 
tensity of the l)lue color with antimony trichloride, measured 
at 620 mp, is due to vitamin A, the yield ia 30-40 per cept of 
the theoretical conversion of 3-carotene to vitamin A. 
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An Impmved Mecteomugaetic 
Spbygmograpb^ 

Bx&it I. Pan2er^* Fkakcis Marsh Baldwin, 
Fued Ingall, and John F. Heel 

FAysiohiical Za^alory and Department of Physics,* 
The University of Southern Califomia^ Los Angles 

The apparatus described here is a technical in^rovemcnt of 
the Electromagnetic Sphygmograph previously described by 
the authors (I), but differs in two important respects: (1) 
the use of a dynamic speaker magnet in the recording unit and 
(2) the placement of a variable resistor in series with the 
microphone. These improvements make for greater stability 
of the apparatus and make it possible to obtain sphygmograms 
of practically any desired amplification and clarity. 

A 200-ohm, single-button. Model W carbon granule micro¬ 
phone, described previously (7) and manufactured by Un¬ 
iversal Microphone Company, Inglewood, California (Fig* 
i,7), has a light aluminum knob fastened to the diaphragm 
by Duco cement. This knob, when placed on any superficial 



FiO. 1. The improved Electrooucaetic Spbygmogrsph; (1) movable coU 
—35 turas of 028 enameled wire; (2) flexible radial support with adjuat- 
ablc aprins tension; (3) dynamic speaker magnet; (4) stiff connecting wire; 
<S) wood heart lever; (6, 7,8} stlflenlng members; (9) adjustable counter* 
balance. 

Artery, serves to transmit to the diaphragm the fluctuations 
in pressure of the pulse-pressure waves. Since the internal 
resistance of the microphone varies with the pressures exerted 
<m the diaphragm, the fluctuations in pressure caused by the 
pulse beat are converted into corresponding fluctuations of 
resistance. Since the dUrrent through the microphone is a 
function of its internal resistance, in accordance with Ohm’s 
law, I » E/R, the fluctuations of pressure are ultimately con¬ 
verted into corresponding pulsations of current. The voice coil 
of a 20-watt dynamic speaker, consisting of 25 turns of j|K2S 
enameled wire (Fig. 1,1; Fig. 2,1), is connected in series with 
the microphone. As shown in Fig, 2, the pulsating current 
passes through the movable coil, suspended in the magnetic 
field of a dynamic speaker magnet (Fig. 1, 3) by means of three 

* From a paper read by Baldwin beforo a lectlon meeting of the Society 
for Experimental Biology and Medicine, San Olego, June 1947. 

* PreMntaddrea»:Departinentof Pfayslotogy, Sdiool of Medicine, Stan¬ 
ford University. 

* TbkaaiUtance and cooperation of R. £. VoUrath, of the Department of 
Physics, is gratefully acknowledged. 


(Fig. 1,2). The pooalbUlty of using 
a pemaHmt magnet upeaker suggests itsdf hest. 

The pulsatioiis of current cause the movable coil to move 
Up and down through the magnetic field of the speaker maguet 
by an amount which is at any time direetb^ proportional to the 
pressure the artery is exerting, through the layers of surroui^- 
ing tissues, upon the diaphragm of the microphone* The 
movements of the coil are transmitted by a stifl wire ()%.* 
1, 4) to a trussed heart lever (Fig. 1, 5) equipped with an 
adjustable counterbalance (Fig, 1, 9), which then accurately 
transcribes the movements of the artery on an ordinary 
kymograph drum. 

In order to regulate the strength of the current flowing 
thrtugh the movable coil, a variable resistor (Fig. 2, 2) is 



® iD 


Fto. 2. Wiring pUn: (1) movable coU: (2) variable resistance In series; 
(3) radial field winding and core; (4) 50-ohm damping resiatoace In parallel; 
(5) batteryior micro;^one and movable coil circuit; (6) battery for field 
circttlt; <7) microphone with adjustable straps, ’ 

placed in series with the imcrophone-movoljle coil circuit. 
The amplitude of the recording can be regulated by varying 
the resistance. Ideal records for all subjects tested were ob¬ 
tained with the resistor set at values from 50 to 200 ohms when 
the system is used in conjunction with 6-volt battery 
(Fig. 2, 5). 



Fro. 3. Typical sphygmograms: top to bottom—nonnal radial, nonaol 
carotid, normal radial (strong amplification). 

A SO^ihm damping resistor (Fig. 2, 4) is placed in parallel 
with the microphone circuit in order to assure a “dead beat 
movement” of the coil and hence a “damping down” of the 
rebounds of the writing lever. Both the field magnet and the 
microphone-coil circuit are energized by an ordinary 6-vdt, 
wct-ccll battery or, preferably, separate batteries should be 
used for each circuit, as shown in Fig. 2,5,6. 

As seen from the sphygmograms (Fig. 3), clear and well- 
defined transcriptions of practically any desired amplitude 
may be obtained with this apparatus from the carotid, riuiia]« 
or any of the other superficially located arteries, 

Refefetice 

1 . BAxnwnC, F.M., and PAmi, B,l. Pree. See. etp, PM. ITsd*, t94«,l^, 
363>2M. 
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Book Remnvs 


A nev notation and anvmaration Bysimfor organic cam* 

paundt^ G. Malcolm Dyson. New York-London-Toronto: 

Longmans, Green, 1947. Pp. iv + 63- $1.75. 

This monograph presents the fundamental portions of a new 
notation which, in the words of the author, ^‘may go far to¬ 
wards advancing those difhculties of chemical nomenclature 
that, as chemistry advances, become more apparent each year, 

particularly in classification and indexing-The scheme was 

first formulated in 1944, and various tests were carried out to 
ascertain, as far as could be done at that time, the general 
validity of the system. The Ring Index was completely ci¬ 
phered into the new' notation, and it was found that there was 
no single entry which did not give a unique and unequivocal 
cipher. Five volumes of Beilstein were ciphered into the new 
notation, and these have been collated and arranged in cipher- 
index order; and in no case did the system fall to provide a 
satisfactory delineation.” 

Complete details arc given for translating organic com¬ 
pounds into the appropriate cipher. The compounds covered 
include: hydrocarbons, alcohols, glycols, and phenols; ethers; 
epoxy compounds; aldehydes and ketones; quinones; car¬ 
boxylic acids; carboxylic esters; lactones; heterocyclic com¬ 
pounds; amines; acid amides, halides, and anhydrides; nitroso, 
nitro, and azido compounds; ureas, urethanes, etc.; azo com¬ 
pounds; hydrazines, oximes, etc.; halogens; sulfur compounds; 
phosphorus compounds; carbohydrates; and polysaccharides. 
In the appendix are given ciphers for some steroids (adrenal) 
steroids (general), aporphine alkaloids, morphine alkaloids, 
and fused rings. Induded also are ciphers for compounds 
numbered 2401 to 2700 in the Ring Index. 

Acyclic and alicydic hydrocarbons arc all delineated in 
terms of 6 symbols, as follows; C, carbon; E, double bond; 
Ei, cis arrangement at the double bond; E*, trans arrangement 
at the double bond; E«, triple bond; A, bridge or ring. The 
number following the letter C gives the number of carbon 
atoms in the longest straight carbon chain in the molecule. 
The cipher for 2,2-dimethyl-5-methyl-7-propyldecane is 
C10.4C3.6C2.9,9C. For 1,3-butadiene, the cipher is C4,1,3E- 
Cydoparalhn rings are deputed by tlic letter A, as AC4 for 
cyclobutane, ACS for cydopentane, AC6 for cyclohexane, etc. 
Cyclohexane with a bridge-link in the 1-3 position is AC}6.1-3A. 
(^clooctane with two bridge-links, in the 1-S and 3-7 posi¬ 
tions, each bridge comprising a single methylene group, is 
AC8,l-5,3-7AC. 

All aromatic and fused rings are ciphered in terms of the 
following conventional rings; V, cydopentadienyl; B, benzene; 
W, indenyl; K, naphthalene; J, phenanUartne; T, anthracene. 
Other fused lings are derived from these 6 fundamental,rings 
by the addition of fragments of the benzene ring or of satu¬ 
rated chains. Hie fragments are called adducts. For example, 
the BeUstein notation, 4U*.I>iinethyb(dibenzo-l'.2';23;l'^.- 
2*^67 i^renantbrene) becomes T9A21C. 

The Dyson system U readily applicable to punched-card 
manipulation, is well suited for indexing purposes, but appears 
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to have some limitations with regard to classification purposes. 
The accuracy of any cipher can be checked iudepen^ntly by 
computing the molecular formula from the cipher, using con- 
stants supplied by the author. 

The Dyson cipher is an important contribution in the field 
of indexing and classifying compounds, and those concerned 
with this type of work should familiarize themselves with this 
system so that all possible advantage may be taken of it. 

Frederick D. Rossnn 

National Bureau of Standards 

Paychiatric research. C. K. Drinker, J. Folch, S. Cobb,H. S. 

Gasser, W. Penficld, and E. A, Strccker. Cambridge, Mass.: 

Harvard Univ. Press, 1947. Pp. 113. (Illustrated.) $2.(X). 

This slender book is a very stimulating and timely collection 
of addresses prepared by six distinguished scientists. These 
were presented originally at the dedication of the Laboratory 
for Biochemical Research at the McLean Hospital on May 17, 
1946. Opened in 1818, the McLean was the first institution for 
the care of the mentally ill in Massachusetts, Rufus Wyman 
was chosen by the Trustees of the Massachusetts General Hos¬ 
pital as its first director. The institution became outstanding 
for leadership in psychiatric care, and its research program did 
much to advance the field of scientific psychiatry. A paper by 
Cecil K. Drinker on **Research at the McLean Hospital” gives 
a concise review of the steps which there advanced psychiatric 
treatment and the research accomplished. The second paper, 
^'Biochemical Problems Related to Psychiatry,” is by JonH 
Folch, director of scientific research at the McLean. Here ia 
presented a thoroughgoing survey of brain function from the 
biochemical viewpoint, with special emphasis on problexna 
which the author feels have been hitherto sometimes neglected. 
This discussion should be particularly useful to students enter* 
ing this field. It Includes some tabular material and provides a 
bibUography of 65 references. 

The address by Stanley Cobb, entitled “Integration of Medi¬ 
cal and Psychiatric Problems,” presents a report of the psy¬ 
chiatric service at the Massachusetts General Hospital during 
the last five years. A new psychiatric ward was opened in 1941; 
and findings are reviewed for a group of 843 t 3 q>ical patients. 
The discussion concerns methods of treatment and typical out¬ 
lines of laboratory investigations. A study of neurocirculatozy 
asthenia is presented as an example of work in a problem field 
where integration between internal medicine and psychiatry 
has borne fruit in clinical investigations. The paper has a bil^ 
liograpby of 42 references. 

The fourth chapter, entitled "Protocol fmr a Review of Psy¬ 
chiatry,” by Herbert S. Gasser, will doubtless be provocative 
of much discussion. Propounding the theory that all of the 
sciences might have in common a strict type of language as 
exact as the language of physics, Dr. Gasser discusses the prob¬ 
lem of bridging the hypothetical chasm in observation and 
semantics between the so-called natural and psychological 
sciences. He assumes that "as parts of science, psycbiatiy and 
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neurophysiology differ no more than their coe£S;cients of com¬ 
plexity,** Not infrequently in psychiatric writingii a single sen¬ 
tence may contain a combination of nonintertranslatable terms 
from two languages: the language of the psyche and that of 
physics. Dr. Gasser asks whether the science of psychiatry 
might not develop most rapidly if its reports were so phrased 
as to bypass areas in which observation and subsequent exact 
communication liave not so far been achieved. A brief review 
statement can hardly do justice to this chapter. 

A chapter on “Psychical Seizures** by Wilder Penfield gives 
the clinical histories of some of his patients in an illuminating 
and well’illustrated review. This eminent specialist convinc¬ 
ingly develops the view that many new fields of treatment 
would be open to the surgeon if he could but understand the 
nature of the problems and secure the cooperation of under¬ 
standing colleagues in his own and related areas. 

The final chapter by Edward A. Strccker, on “The Psy¬ 
chobiology of Psychiatric Research/* presents psychiatric re- 
s^rch as itself an organism passing through various mood- 
swings and changes of attitude and gradually making more and 
more satisfactory adjustments to the realities of mental dis¬ 
ease. 

The general tenor of all six addresses is foiw'ard-looking and 
constructive. The present reviewer closed the l)ook w’ith the 
strengthened conviction that psychiatry as a psychological 
science is destined to play a positive and important part in 
man’s happier life adjustments. All the contributors to the pres¬ 
ent symposium have emphasized the point of view that prog¬ 
ress in psychiatry will be made more effectively os this disci¬ 
pline becomes more soundly scientific. These contributions are 
blueprints thaf may well serve as guides to constructive scien¬ 
tific development. 

This volume, published as No. 9 in the series of “Harvard 
University Monographs in Medicine and Public Health/* is to 
be highly recommended for students in psychiatry and psy¬ 
chology and also for the more general reader, 

Walter R. Miles 

Yale University 
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Qetietic Control of Lymphomato^ in the Fowl 

F. B. Hutt and R. K. Cole 

Department of Poultry Husbandry, Cornell University 


AVIAN LYMPHOMATOSIS LS A DISEASE 

fJk characterized by the accumulation of undif- 
/ ^ ferentiated lymphocytes in the nerves, in the 

viscera, or in the iris. If the resultant tumors are in the 
sciatic or brachial nerves, the leg or wing is paralyzed, and 
the bird is incapacitated even though otherwise in good 
health. In many cases nerves of the autonomic system arc 
affected. Involvement of the ovary, liver, spleen, and kid¬ 
ney is common. 

The disease is known—'in its various forms, and by dif¬ 
ferent people— as lymphomatosis, neurolymphomatosis, 
leukemia, the avian leucosis complex, iritis, fowl paraly¬ 
sis, range paraly.sis (because it often afflicts young birds 
on the rearing ranges), and big-liver disease. In Europe, 
it is sometimes called Marek’s disease after the Hungar¬ 
ian pathologist who first described it in 19()7. It is preva¬ 
lent in many parts of the world. 

Because under certain conditions lymphomatosis can 
he transmitted from bird to bird by inoculation with a 
cell-free fihratc from diseased fowls, it is generally con¬ 
sidered to be caused by a virus. It is also spread by con¬ 
tact among young chickens. 

The disease usually docs not caase death before 6 weeks 
of age, but most of the susceptible birds die within 18 
months of hatching. In the United States it is responsible 
(4, 17) for about 40 per cent of the high mortality now 
prevailing in growing stock and during the first year of 
life. Since the first detaile<l study of the disease in this 
country by Pappenheimer, Dunn, and Cone (IJ), many 
investigators have sought to discover its cause, the paths 
of infection, the basis for the diverse manifestations, and 
possible methods of control. That progress in these direc¬ 
tions has been slow is disappointing to the poultry in¬ 
dustry, but not surprising to anyone familiar with the 
difficulties btwelting any study of neoplasia. 

A special laboratory for research on avian lymphoma¬ 
tosis was established by the U. S. Department of Agri¬ 
culture in 1939 at East Lansing, Michigan. The director 
of that laboratory, Bcricy Winton, has estimated {17) 
that the disease causes in this country alone an annual 
loss exceeding 150,000,000. 

That the disease may be effectively controlled by rais¬ 
ing the chicks from hatching to about S months of age in 
comptete isolation from older birds was proved experi- 
mentally by Kennard and Chamberlin {lO) and by John¬ 
son and Wilson (P), After about 5 months of age, 
exposure to the disease seems not to matter. However, it 
s not |)pssib}e fnr many pouitrymen to provide separate 
dfceihdihta equipment for their growing ^toefc; hence, 


complete isolation is somewhat impracticable. Losses 
from lymphomatosis can still he reduced with lesser and 
more feasible degrees of isolation, particularly if the 
chicks be kept at some distance from older stock during 
the first few weeks after hatching, which is apparently the 
critical period (tf). 

Tiik Experiment 

Object. Beginning with an unselected population hatched 
in 1935, an experiment has been carried out at Cornell 
University to determine the feasibility of breeding strains 
of fowls resistant to lyn^phomatosis. It was well known 
then that families differed in susceptibility (i). The ques■■ 
tion was whether or not, by selection, genetic resistance 
could 1)0 established at a level high enough to constitute 
control of the disease in large {70[)ulations that are 
thoroughly cx])osed, i.e. in commercial poultry Hocks. 
Furthermore, resistant strains would be of little economic 
value unless superior (or satisfactory, at least) in body 
size, in egg production, and in egg siz<\ It was desirable, 
therefore, to determine whether or not: increased resist¬ 
ance to lymphomatosis could be attained without sacri¬ 
ficing these other indisixmsable desiderata. 

Procedure, Reduced to its sim])lest terms, t he procedure 
for 12 years has been (a) to have all chicks pedigreed, so 
that the sire and dam arc known for each, (b) to ensure a 
natural exposure to lymphomatosis, (c) to maintain, as 
nearly as possible, uniform environment for all birda at 
every age from the egg on, and (d) to select for breeding 
the sires and dams whose production of the most resistant 
families has been proved, together with prt>mising un- 
testcMl birds from those same families. 

Some idea of the scojic of the experiment is given by thi‘ 
fact that, in all selected generations after the fourth 
(which was batched yi 1939), from 2,100 to 2,6(X) females 
of the White Leghorn breed have been started at 6 weeks 
of age in te.sts of their viability and have been maintained 
under t.e8t to the age of 500 days. Complete records have 
bt^en kq>t of their ages at commencement of laying, of 
their egg production, size of egg, and body size. 

Every bird that died was autopsied to ascertain the 
cause of death. The usual thorough macroscopic exam¬ 
ination was supplemented, when necessary, with bac¬ 
teriological study, or with histological examination to 
determine the type of tumor involved. Most of these diag¬ 
noses were made by one of us (R.K.C.), except for a 
period of 46 months when he was absent in military serv¬ 
ice. During that time the exanninations were made by 
R. F. Ball, whose assistance is gratefully acknowledged. 
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An essential i>art of the program was that no birds were 
culled from the flodt because of small size, low egg pro* 
daciion^ or ill health. Sonic whole families were eliminated 
the numbers of female chicks therein were too small 
to permit evaluation of the family^s genetic potejitialities^ 
but this was done cairly, before the test had progressed 
very far. Once started, all birds were given an equal 
chance to demonstrate their abiTity to survive to 500 days 
of age. 'rhis does not mean that every hen still able to 
stagger about at that age was counted as a survivor. On 
the contrary, all birds then obviously sick were killed and 
examined, and their records were included with those of 
birds deceased earlier. 

Full details of the procedure and management have 
been given in interim reports {S-S), Anyone comparing 
the data in these reports w ith figures in the present paper 
should remember that, whereas the former analyses con¬ 
sidered a test period beginning at 160 days of age, records 
for the early years have now been extended to include the 
period from 6 weeks to 500 days. 

Strains involved: The flock of White Leghonis with 
which the experiment was begun had been bred at Cornell 
University for many years for increased egg production, 
but no selection had been made for resistance to disease, 
except in so far as the least fit had eliminated themselves 
from the breeding pens by premature death. From this 
stock, three differing strains have been developed. One of 
these, the C Resistant line, has had no new blood intro¬ 
duced. Another, the K Resistant line, comes from an out- 
cross of the original Leghorns to an entirely unrelated line 
in 1936. '^The third strain, the Susceptible line, has come 
from the original stock but has been bred for suscepti¬ 
bility to lymphomatosis. 

Expaswe. The birds under test have been exposed 
naturally, not inoculated with pathogenic material. When 
the ciqieruncnt was started, little was known of the traas- 
mission of the dtsease or of the channels of infection. 
However, from its prevalence in this flock and in others, 
it was assumed that natural exposure adequate for differ¬ 
entiation of resistant and su 8 cq>tible families (and hence 
for selection) was inevitable. It seemed preferable to breed 
for resistance to that type of infectioi^rather than to some 
aberrant pathological condition that might result from 
artificial inoculation. This decision was fortunate, for it 
has subsequently been shown that genetic resi.stance to 
natural infection is not revealed by subcutaneous inocu¬ 
lation (J) or by inoculation in some manner not specified 
(lg)t although oral inoculation does permit differentiation 
of genetically resistant and susceptible stock (J). 

To ensure adequate natural exposure, sanitation of the 
kind so generally advocated was practically dispensed 
with. Brooder houses, rearing quarters, and laying pens 
were cleaned when necessary but were not disinfected. 
Trucks, equipment, feed, and attendants moved freely 
from buildings housing adult birds to the rearing range. 
Chicks were managed during the critical first two weeks 
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by an 

and whoK work was s 6 imanged tl^^ 
many times daily from ben-pens to cbick-pcftSr 
Proof that natural exposure was ample in thb exper- ^ 
iment was provided by the high incidence of lyxnjihp* 
inatosis among birds of the Susceptible strain. Since theae 
were hatched along with those of the C and K Resistant 
strains, and mixed with them right from the incubators 
onward, it is obvious that all must have been equally ex** 
posed. In similar selection experiments conducted by 
others, failure to maintain such a susceptible strain 
has led 40 the erroneous belief that strains resistant to 
lymphomatosis had been quickly established when (as the 
experience in later years showed) they had merely been 
temporarily relieved from severe exposure. 

Results 

(A) Neoplams. As is shown in Fig. 1 , the selection 
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Fio. 1. ]l«diictloii in dAtUis from a«opUaBui in tbe C And K gwxifat 
lino »ad inemie In tbe Soiceptible line during 10 fenerations of saloOtion. 
Tbt srapbi are ioiootbed by luins a moving average (eecei^t for ter- 

rnioal The faivak in 1042 ie la Uic text. 

resistant to neoplasms and one that was very susceptible^ 
Of the neoplasms, 90-95 per cwit were cases of l3rmpiu>- 
matosis, but, because there was at one time disagreemo:!! 
among pathologists concerning the different manlfesta* 
tions of this disease, the all-inclusive term, i^eopltsmsi 
was used from the very beginning of the eiq>erunent. 

In the unsdected population of 1935,14,6 per cent died 
of neoplasms. In the 9th and 10th selected generatioda,, 
hatched in 1944 and 1945, deaths from n^lasms m tbe. 
K Resistant line were 5.4 and 7.9 per cent, respectively^ 
and in the C Resistant line thi^ were 6.3 andS J p&t ^ 

Tht reduction of neoplasms in these two ^sm isizH^ v 
more significant than the figures indteatep In 1942 it 
discovered that oms of the two brooder hxmm Vma ■ 
providing a mtuh more severe 




bc!(^uie of its closer i^oadmity to adoU fowls. 
£v«^ were brooded ih that house for only 

^ first two wceks^ they suffered over twice as many 
' d^ths lrom neoplasms after 5 months of as did the 
chicks ^started in the other house (d). This effect is clearly 
shown m Fig. 1, in the data for 1942. In all three strains, 
the lower points for that year show, as for previous years, 
the deaths from neoplasms in all birds. Half of these were 
lightly esposed and half severdy exposed. The upper 
points give the corresponding figures for the severely- 
exposed birds only. Since, in the two resistant lines, these 
latter figures are about 50 per cent higher than the aver¬ 
age, it is evident that the other half of the birds was 
exposed rather lightly. This condition had prevailed, 
unknown, from the start of the experiment in 1935. After 
its discovery, all the chicks were started in the brooder 
house providing the severe exposure. That deaths from 
neoplasms in the two resistant lines were only 5*-8 per 
icent in the 1944 and 1945 populations is more significant, 
therefore, than one might think at first glance. 

Over the 10-year period of selection, deaths from neo¬ 
plasms in the Susceptible line increased gradually. This is 
remarkable, because selection is less efficient in that line 
than in the others. Since the most susceptible birds die 
long before the normal breeding season, selection is lim¬ 
ited tO'the use of the remaining birds (which are the more 
resistant ones) in the susceptible families. In spite of this, 
susceptibility was raised in the 10th generation to such a 
level that 34.9 per cent of the females in the Susceptible 
line died of neoplasms before 500 days of age. This figure 
was over four times those for the two resistant strains. 

The foregoing data on mortality from neoplasms are 
total populations in each line each year. 
Each of th^egroups can be divided into two classes: (a) 
dau^ters of proven sires, and (b) daughters of cockerels 
being tested for the first time. One might reasonably con- 
sid^ only the former dass as the measure of the progress 
effected by selective breeding, as it is inevitable that some 
cockerels will fail to transmit in accord with the breeder’s 
hopes and expectations. For this reason, the record for all 
daughters of proven sires is somewhat better than that 
for all daughters of cockerels and, hence, better than the 
averages for the strains shown in Fig. 1. 

Considering now only the daughters of proven sires, 
ftdectlon has raised resistance to a level such that in the C 
and K lines deaths from neoplasms were ozily 2.0 and 4.4 
per cent, respectively (during the 4S8-day test period), 
the 9th generaUon and fi.6 and 7 per cent for the 10th 
generation^ Eaqpasure to the disease was severe enough to 
cause^andSS per cent pi the birds in the Susceptible line 
to die of neoplasms in those same years. These losses in 
the twn traistant lines ate so low as to be relatively un- 
itup^tant 

ffm oV tmses. Ilie redut^on of eco^ 
norniic ^ frotn moi^lty in the 
> ^ than one would expect from 


the liTwering Of the death rate from neoplaams alone. In 
193$, mortality from all causes during the test period was 
66.8 per cent in the unselected population. In the 10th 
selected generation it had dropped to 22.4 per cent in the 
C Resistant line and 19.9 per cent in the K Resistant line 
(Fig. 2). These mortality rates mean a reduction of losses 
by about two-thirds. 

Some of this reduction in mortality may properly be 
attributed to improvements in husbandry during the 10^ 
year period, particularly to changes in management dur* 
ing the rearing period which reduced losses from coo 
cidiosis and tapeworms. However, since total mortality 
in the Susceptible strain was still 53 per cent in the 
10 th generation, and as high as 68 per cent in the severely 
exposed pullets of the 7th generation (1942), it is clear 
that by far the greater part of the reduction of mortality 
in the resistant lines must be credited to breeding. More¬ 
over, it is probable that potential deaths from l 3 rmpho- 
matosis were actually higher in the earlier years of the 
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Fic. 2. Reduction in deaths from ell eaiues in the reglitent itnUne ud 
meiflienenceot high mortelity In the susceptible one. The li&es show S-yeer 
moving svereges (escept for teimlnel points). 

experiment than the frequencies shown in Fig. 1. This is 
pardy because many of the birds then died of intesdnal 
parasites before an age at which they could show lympho¬ 
matosis. Moreover, some of the more obscure forms of the 
disease were probably not recognized in the earlier years. 

It will be noted that between 1937 and 1942 mortality 
was not decreased much in the K strain and remained 
practically constant, in the C strain. However, from 1942 
onward it declined rapidly in both of these resistant lines. 
The reasons for this rather abrupt change in trend will be 
discussed later. The rise in mortality in all three lines in 
1944 resulted from chronic respiratory disorders, which 
were unusually severe in that year. 

(C) Age at deatk Genetic differences in resistance to 
dbease among these three strains are shown not only by 
Ifhe prqxMrtions that died during the test period but jdso 
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by the duration of life. Since most of the birds surviving 
to 90Q days (all not retained for breeding) were then dis¬ 
posed of, a true figure for mean duration of life cannot be 
determined, However, among those of the 10th selected 
generation dying prior to 500 days of age, birds in the K 
and C Resistant strains lived 71 and 39 days longer, re¬ 
spectively, than those that diet! in the Susceptible strain. 
For these last the mean age at death was 233 days. 

Differenfss among families. Since the original dem¬ 
onstration by Asmund.st>n and Bicly (/) that sires differ 
in the degree of susceptibility to lymphomatosis trans¬ 
mitted to their ilaughters, similar difference's have been 
commented upon by others. Some striking ca.ses were 
cited in an earlier report (7). Without going into volumi¬ 
nous details, some idea of the genetic variabilit)* in this 


selection and abo of the difficri!i®tiation between redistaht 
and susceptible lines brought about by that process. 

When a sire’s genotype has once been evaluated by w 
adequate progeny test, fairly ctmsistent performance of 
his offspring by comparable females can be expected 
thereafter. This is illustrated by the records for 2 lUalos, 
both of which were used for 3 constxrutive years. Though 
mated with different females each year, deaths of daugh* 
ters from neoplasms in those years were 4.3,1.5, and 0 per 
cent (or one sire, but 33,47, and 41 [xt cent for the other. 
While the difference must be attribulid in part to the fact 
that the was mated with hens of a resistant strain and 
the other with jicns of the Su.sceptible one, there can be 
no doubt of the cons is ten t influence of these 2 sires on the 
viability of their progeny. 
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respect (which is the basis for selection) is given by the 
data in Table 1. This shows the dLstribution of 86 coeJeer- 
cls of the 8th, 9th, and 10th generations according to the 
mortality in their daughters from neoplasms and from all 
causes. (Lymphomatosis accounted for about W per cent 
of the neoplasm.s.) (!)nly sires that had at least v30 daugh¬ 
ters under test are inclutled; three-quart.ers of them had 
over 40, and almost half had over 50. 

Among the 65 sires of the Resistant lines, there were 5 
that lost no daughters at all from, neoplasms, and this in 
families of which the average size was 52. At the same 
time, 2 males of the Susceptible line each had 44 jx‘r cent 
of their daughters die of neoplasms. Three of the 21 
cockerels in that strain If>st over 70 per cent of their 
daui^ta^ from ail causes before 500 days of age. I'hese 
cases from opposite extremes, and the range shown in 
Table J, give some idea of the variation available for 
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(E) Economic characters. I'o satisfy the poultryman, 
hens must be able not only to withstand disease but also 
to lay many eggs -eggs that weigh 2 ounces each or more 
—and to turn in at the end of the productive period a 
carcass large enough to be desirable for meat. While ge¬ 
netic rc-sistance to lymphomatosis was being established, 
the two resistant strains were also steadily improved in 
egg production, size of egg, and body weight. 

The full extent of that improvement is best shown by 
contrasting the performance of the JOth .selected gener¬ 
ation with that of the original population from which the 
resistant and suscq>tiblc lines were developed (Table 2). 
The original stock, though unsclected with respect to 
viability, had been bred for high egg production for over 
20 years prior to 1935 and was then considered a superior 
strain. 


In spite of that, mean egg prcKluction in the C and K 
Resistant lines to 500 days for hens livdng to that age was 
increased in the decade covered in this report by 17 and 5 
per cent, respectively. (The averages of 207 for one line 
and 186 for the other must not be belittled by comparing 
them with figures often cited by others for average egg 
production during the first laying year, a period that i» 
about 55 days longer than the one used in this study.) 
However, the mean egg productm of birds still aliVe at 
500 days of age can be a misleading liieasure of value^ ^ 
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it does not con^der wluit proportion of the puliets that 
^started were able to finish. In 1935, that proportion was 
only 33 per cent of the females alive at 0 weeks of age, but 
in 1945 it was 78 per cent in one line and 80 per cent in 
the other. 

The better measure, therefore, is the mean egg produc¬ 
tion of the pullets that were housed in winter quarters at 
about 160 days (thus disregarding those that died before 
reaching the age of laying). 7"hLs figure, sometimes called 
a “production index,” is given in the extreme right col¬ 
umn of Table 2 for each group of birds. The indices for the 
C and K Kcsistanl lines are, respectively, 2,1 and J.9 
times that for the original population. On this basis, the 
productivity of these strains has been doubled during the 
decade of selection. In 1942, mean egg production of sur¬ 
vivors in the C and K strains was from 10 to .SO eggs per 
bird higher than for pullets brought in as chicks from four 
leading breeders of White Leghorns and reare<l for these 
comparisoas on the local premise's {S). 

Adult iKidy weight and egg weight were recorded annu¬ 
ally in March when the birds were about one year old. 
Fhe former was increased in the decade bv 20 and 24 per 
cent. Egg weight was raised by the 10 or 11 per cent 
necessary to bring it to the d(?sired level of 58-f)0 grams, 
bex^ond which further increase was unwarranted. 

Ill the Susceptible strain, body size and egg size were 
improved somewhat, liut egg production declined. This 
was chiefly because high mortality left comparatively few 
birds for selection as breeders, but also because incipient 
disease in survivors still alive at .*500 days of age lowered 
the mean production of that group. 

(iKNERAI. CONSIDKHATIONS 

In vie\x* of (a) the reduction of deaths from lympho¬ 
matosis and other neoplasms to 2-7 per cent in the off¬ 
spring of proven sires and (b) the reduction of mortality 
from all causes by tw^o-thirds, as well as (c) the improve¬ 
ment in economic characters considered in the previous 
paragraphs, it would seem that to the original problem 
one may now write quod erat demoustrandum. Two strains 
highly resistant to lymphomatosis have been developed. 
Both arc more than satisfactory with respect to egg pro¬ 
duction, egg size, and body size. 

Some say that it has taken too long to accomplish these 
objectives. The answer is that with the experience of the 
past decade the same result could now be achieved in less 
than 10 years. Limiting factors were (a) light exposure of 
half the chicks up to 1943, which lessened the effective¬ 
ness of selection in the first 6 generations, and (b) the 
difficulty of finding proven sires good enough to use for 
more than one year. These two limitations retarded prog¬ 
ress in the K Resistant strain and complettdy prevtoted 
it in the C Resistant line from 1939 to 1943 (Fig. 2). After 
th^ were removed, mortality was quickly lowered in 
three 


Uniformly severe caqioaure was ensured by starting idl 
chicks hatched after 1942 in the brooder house that pro¬ 
vided the more severe exposure. 

The other limitation—too few proven sires—resulted 
from the fact that several objectives had to be considered 
in the selection of breeders. With a single measure of 
desirability, such as low mortality, half the cockerels 
tented will prove superior to the average. With any three 
additional objectives, egg production, body size, and 
efficient reproduction, half the males are again superior in 
each, but only about 1 in 16 is sujxsrior in all four desider¬ 
ata. Study of this problem revealed that adequate tests 
for viability of progeny could be made with families of 
30-50 daughters (/2), these numbers being much less than 
had previously lx,‘en considered desirable. This meant 
that enough daughters for a test could usually be hat(^ed 
from three weeks' eggs from each breeding pen. Whereas 
previously each cockerel had sired chicks for the whole 
hatching season of 10 week.s, a “second shift” and even a 
“third shift” of cockerels are now used. As a result, 10 
pens available for such tests now provide tests of 30 cock¬ 
erels instead of 10, thus tripling the chance of having 
superior proven sires to use for two or three years. This 
has been a big factor in the rai)id improvement shown 
from 1943 to 1945. 

Other friendly critics suggest that the C and K Resist¬ 
ant lines differ from the Susceptible one, notin genes, but 
merely in lacking the causative virus. This, they suggest, 
is present in the Susceptible line and is regularly trans¬ 
mitted tltrough the egg to each successive generation of 
that strain. The fact that the virus causing mammary 
caremoma in mice can be transmitted in the milk of nurs¬ 
ing mothers, or foster mothers, makes plausible the hy¬ 
pothesis of cytoplasmic transmission of the agent, or 
agents, responsible for lymphomatosis in the fowl* How¬ 
ever, sudi a channel of inftxrtion has not yet been demon¬ 
strated with respect to avian lymphomatosis. To test the 
validity of this theory, reciprocal cros.scs have been made 
l>etween the C and K Resistant lines and the Susceptible 
one. The results of these, which will be rejwrted in detail 
elsewhere, provide no support for tJie theory, although 
they do not necessarily disapprove it. They show that the 
fate of the chick depends as much upon the genes received 
from the sire as on genes and any cytoplasmic agent trans¬ 
mitted by the dam. 

In similar studies, Taylor, et a/. (75) found it easier to 
lower resistance by selection than to raise it. Some prog¬ 
ress w as apparently made toward establishing resistance 
in the first three generatiotis, but this w^as later lost. From 
their data it seems possible that UiHufficient numbers of 
proven sires may have been a limiting factor, as it was in 
the Cornell experiments until the “double shifts” and 
“triple shifts” were introduced. At the Regional Poultry 
Laboratory^ East Lansing, deaths in the 6th selected gen- 
erationirom lymphomatosis alone were already up to 11.4 
per cent in their resistant stock by 300 days of age and 
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twice as ia the susceptible lines {19). However, 

sihipe investigators there are attempting to combine breeii^ 
ing for resistance to lymphomatosis with a program of 
inbreedingj it is not surprising that progress has 
been slow. 

Utilization of Resistant Stock 

The object of this experiment was to determine the 
feasibility of controlling genetically the most serious dis¬ 
ease besetting the poultry industry and of impro<^ing pro¬ 
ductivity at the same time. We feel that this has been 
done. The extent to which poultry breeders not supported 
by public funds would be justified in undertaking the 
same sort of work remains to be determined. The desir¬ 
ability of maintaining a susceptible line to ensure 
exposure may be a deterrent, as such a stock can hardly 
be profitable. At the same time, more and more breeders 
and hatcherymen are recognizing that stock sold from 
flocks not exposed to disease may be the cause of intense 
dissatisfaction when it is so exposed in the hands of cus- 
togners. As one of them (16) expressed it: *T am con¬ 
vinced .,. that no breeder can afford to have a disease- 
free farm, or even a relatively disease-free farm.” So far 
as lymphomatosis is concerned, the disease is enzodtic and 
ubiquitous. Exjiosure is almost inevitable except in the 
smaller and more isolated flocks. Experience may show 
that breeders can develop resistant stock by exposing only 
enough of their chicks each year to provide tests of .sires, 
while keeping the major part of the birds isolated, in so 
far as this is possible, and hence comparatively free from 
li^ease so that their productivity wUl not be impaired. 

Even without any deliberate exposure to disease, poul- 
trymen can raise the viability of their stock by selective 
breeding. While this has been demonstrated by Sturkie 
(i4), by Bostian and Dearst>Tie (2), and by others, one 
must be prepared to find such stock highly susceptible to 
lymphomatosis when conditions are right for its reap¬ 
pearance (11), 

Another possibility is that resistant strains may be 
developed at the agricultural colleges and experiment .sta¬ 
tions and distributed as have been the rust-resistant ya- 
rielies of wheat and disease-resistant strains of other 
plants. However, since fowls are dioecious organisms, un¬ 
less the strabs resistant to lymphomatosi.s are inbred to 


ikie almost complete hotno^pygosity (w]i&b la uiir 
;|ikeiy if they are to be eccmomically prcifitaUe) 
aelection would be necessary to maintain the <tfl|^nid 
resistance. 

It may prove more practicable to utilize the resistant 
strains by sending out their desirable genes in thousands 
of cockerels to head flodcs that supply the hutdieries. 
Such tests as we have been able to make thus far indicate 
that cockerels of the resistant stock, when mated with 
birds unselected for resistance to lymphomatosis, induce 
a remarkable increase in viability and even in egg pro- 
duction^f these results arc substantiated in further tests, 
it would seem desirable to continue selection, and to have 
'‘'rriultipliers” produce sufficiently large numliers of the 
resistant birds to supply the hatcheries with thousands of 
males. Since about 90 per cent of the country's chicks are 
now produced by commercial hatcheries, such a scheme 
would provide the maximum possible utilization of the 
genetic resist ance that has been established by breeding. 
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^owafd a Natioiiai Science Poliqr? 

Study Group, Washiogtoo Association of Scientists 


AFTER TWO YEARS IN GESTATION A 

yUA National Science Foundation Bill emerged 
jL. from the 80th Congress, only to be vetoed by 
the President (Sciencef September 12, pp. 236-239). 
This outcome is undoubtedly puzzling to those who have 
followed the course of the legislation and arc aware of 
the almost unanimous support for the establishment of 
a strong national science policy. The jMiradox exists, 
however, only when viewed from a distance. Close 
analysis of the bills introduced into the 79th and 80tli 
Congresses {Science^ December 27, 1946, pp. 614-<>19), 
of the Congressional hearings and debates on these bills, 
and of the President's veto message and the relevant 
sections of the recent reports of John R. Steelman (/), 
spedal assistant to the President, and Attorney General 
Clark {t) shows a sharp cleavage between two opposed 
philosophies of the relation of science to government and 
society. From the introduction in tlie 79th Congress of 
the original Kilgore and Magnuson Bills, which were 
based on two sharply divergent conceptions of the nature 
and purposes of the proposed Foundation, down to the 
Presidential veto of S. 526, the fundamental dichotomy 
has persisted and prevented successful completion of 
the legislation. 

In the most general terms, the conflicting philosophies 
appear to be these, Ihat of the original Kilgore Bill, 
concurred in by the President and his advisers as well 
as by many scientists, is based on the premise that science 
is a national resource, that its raw material is the Na¬ 
tion’s sdentiiic manpower, and tliat, as a vital national 
resource, its furtherance should be entrusted to an au¬ 
thority directly responsible to the elected representa¬ 
tives of the people—the Congress and the President. 
The proponents of this philosophy place primary em¬ 
phasis upon long-range planning for the whole field of 
science to ensure the development of scientifle potential 
on the widest possible basis throughout the country. 
They sedt guarantees which will deny to special interests 
a disproportionate influence in formulation of Founda¬ 


tion policy, or dispro[>ortionatc benehts from its activi¬ 
ties. They insist upon a patent policy which wiU permit 
free public access to discoveries made with public funds. 

The opposing philosophy, embodied in the original 
Magnuson Bill and, in even more extreme form, in the 
recently vetoed Smith Bill, regards science as an auxil¬ 
iary to the development of industry, medicine, and the 
national defense; it places complete confidence in the 
existing organizations and facilities for research and be¬ 
lieves that these organizations should further the de¬ 
velopment of science with a minimum of control by the 
elected representatives of the people. It would thus 
simply expand scientific activity in tlic country by en¬ 
larging the existing structure, concentrating support in 
weU-tested organizations and centers if results may be 
thus more effectively attained. It would place control of 
the Foundation in the hands of recognized leaders in 
science, industry, and national defense, insulating it from 
the people’s representatives in the interests of security 
and immediate efficiency. 

It is clear that these differences between the two op¬ 
posed points of view are fundamental and underlie the 
swirl of controversy which has gone on about more 
siwcific issues, e.g. form of administration, inclusion of 
social sciences, geographic distribution, etc. The basic 
issue is none other than the proper role of the Federal 
Government in regulating those areas of our national 
life which are intimately related to the public welfare and 
security, in this instance the shape and scope of science.. 
It is not surprising, therefore, to find that groups, or¬ 
ganizations, and individuals have lined up on the Na¬ 
tional Science Foundation very much as they have on 
atomic energy, national health insurance, Federal sup¬ 
port of housing, and similar issues. Science, with its 
present budget of approximately $1,000,000,000 and a 
recommended budget (Steelman report) of 1 per cent 
of the national income, can apparently no longer remain 
out of the jK^itical arena. Issues of fundamental national 
policy are involved, issues important enough to produce 


This analysis of the present status of national science legislation, up to and including 
the Presidtotial veto and the subsequent Steeiman repon, was made by a Study group of the 
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Tbelr anatysia reveals the basic conflict which has so far prevented the passage of a Nadonal 
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&n impasse between the executive and legislative branched 
of the Government, as expressed in tlie recent Presiden¬ 
tial veto. 

In actual fact, the area of agreement between the 
contending philosophies is limited to the most general 
features of the legislation. Nearly all parties concur that 
some Federal financing of science is required, that the 
responsible agency should be in civilian hands, and that 
major emphasis should be given to fundamental or basic 
research, albeit the exact definition of the latter has 
remained somewhat hazy. The necessity for increased 
training of scientific manpower also is generally sup¬ 
ported, as well as the importance of coordinating the 
scientific work of Federal agencies and of encouraging 
international exchange of scientific information and per¬ 
sonnel within the limits of national security. 

But beyond these most general features the deep 
cleavage appears, and the debate becomes bitter. The 
form of administration of the Foundation has been a 
major storm center. To many observers this has .seemed 
unfortunate since, it has been said, in the final analysis 
the success of an organization dei>ends upon its j>ersonnel 
rather than its organization chart. But the opposing 
schools of thought have sensed in this issue the crux of 
their entire difference. The Magnuson-Smith scIujoI has 
sought to design the Foundation so as to effect a mini¬ 
mum of change in the existing structure of science. They 
have tried to erect an administrative barrier between the 
science agency and th(‘ ordinary instnimcrits of Federal 
authority-^a harrier, in other words, which would be 
penneable to the Federal dollar but impermeable to the 
virus of Federal control. They have placed final adminis¬ 
trative authority in an unsalaried board consisting of 
scientists and other authorities serving on a part-time 
basis. In its most extreme form, the original Smith 
Bill introduced into the Senate of the 80lh Congress, 
this b(>ard was to consist of 48 individuals. It was 
to elect from its own membership an executive com¬ 
mittee of *1, which would in turn select a director, the 
actual administrative head of the Foundation. It was 
this complex structure which was denounced by the 
President in his veto message as implying “a distinct 
lack of faith in democratic processes” and offering the 
danger that “it would impede rather than promote the 
Government’s efforts to encourage scientific research.” 

On the other hand, the Kilgore-Administration school 
believes that science has grenvn to such stature, and is so 
important for the national wclbbeing, tliat its manage¬ 
ment can be left neither to diance nor in the hands of a 
small group of private citizens, serving part-time, no 
matter how well qualified or well intentioned they may 
be. Moreover, they feci that an activity which is fiin- 
damenuUy geared into the main drive-shafts of our 
economic and social life cannot be left free from the 
normal processes of democratic political control. Recog¬ 
nizing the need for protection of the freedoms of the 
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ihidividugl inveatiggtor from irresponsible political 
meddling, they nevertheless would firoly integrate fihe 
National Science Foundation in the Federal govern¬ 
mental structure. ITius, they would place the direction 
of the Foundation in a single individual, or at most a 
small, full-time commission, appointed by the President 
and confirmed by the Senate, and fully responsible to 
these elected representatives of the people. They would 
retain the advantages of a larger part-time board by 
establishing it in a purely advisory capacity. 

Thus^ the quarrel over administration is essentially 
one over the nature of the Foundation. The former view 
would rnaki* of it a virtually autonomous agency, Federal 
only in its financing, quasi-governmental in structure. 
The latter would make of it a truly Federal agency, 
integrated in the governmental structure and capable 
of closely coordinated action with agencies responsible 
for .other aspects of the national life—education, industry, 
agriculture, defense, 

No less sharp has been the cleavage over fmtent policy. 
The Magnuson-Smith school seeks to avoid the problem 
by directing the Foundation to remain within the limits 
of existing patent policies and practices, executing its 
contracts “in a manner calculated Lo protect the public 
interest and the equities of the Individufil or organiza¬ 
tion” (S. 526) involved. The opposing school argues that 
new problems ha\’e been created by the wide-spread 
sup|K)rt of research by Federal funds, and that existing 
patent practices and policies are ijiadec|uatc both to 
protect free scientific publication and to insure the full 
exploitation for the benefit of the public of discoveries 
financed by public funds. They advocate, with certain 
safeguards, the free availability or the free dedication of 
all patentable discoveries arising from government- 
financed research. 

Again, m the matter of distribution of funds in support 
of research, the basic conflict is revealed with the Mag¬ 
nuson-Smith school arguing against any specific directive 
on the basis of population and geography, on the ground 
that such mandatory dialribution would hamper the 
Foundation and cohstitute a “pork-barrel” for all future 
Congresses. The Kilgore-Administration school argues 
that the widest possible distribution is required in order 
to sthnulatc the growth of science throughout the Na¬ 
tion, and mandatory provision of some kind is the only 
guarantee against the natural tendency toward centrali¬ 
zation of support in already well-established institutions 
and organizations. 

Thus, after nearly three years of debate the issues re¬ 
main undecided, the contending philosophies unrecon¬ 
ciled. It is impossible to predict at this moment what 
new action may be expected when the 80th Congress 
reconvenes. The probability of passage of politically 
disinterested legislation by a Congress in a presidential 
election year is notoriously low. Meanwhile, new trends 
are developing, and patterns are being established in the 



/ reUtionship between science and the remainder of so¬ 
ciety* In spite of almost universal desire for control of 
science policy by civilians, the absence of a National 
Science Foundation is establishing control more firmly 
in military hands. It is widely conceded that wc hav(; 
been weakest in fundamental research, and that strong 
measures are required to strengthen this aspect of our 
science. But the present tendency appears to be strongly 
in the opposite direction, with available funds for research 
bearing on industrial, military, and health problems enor¬ 
mously overbalancing those available for research having 
no obvious immediate practical impr)rtance. We are in 
grave danger tliat our universities will Income adjuncts 
of, and recruiting grounds for, the laboratories devoted 
to application. Here again goes the goose that lays the 
golden egg. 

As scientists we cannot escape our share of responsi¬ 
bility for the prestM^t hazardous state. Congressmen who 
were interviewed displayed a flattering interest in the 
views of scientists and their organizations on national 
science legislation, but many confessed their lack of 
knowledge of details of the legislation and stated that 
they had liad little advice from home to guide ihem. 
One remarked ruefully that, if this were a lalwr issue, he 
would have heard from every labor leader in his district. 
He was forced to conclude that scientists were not very 
much interested one way or the other. 

It must, indeed, be regarded as amazing tliat individual 
scientLsts have made so little effort to influence the legisla¬ 
tion, considering the inescapable effect on science and on 
their personal future that the establishment of a National 
Science Foundation must have. National sclentihe or¬ 
ganizations banded together in the IiUer-Sociely Com¬ 
mittee, and ihtJir representatives j>articipated in com 
mittee hearings. But when the chips were down and (he 
individual legislators were making up their mind on how 
to vote, there was very little pressure of the kind (hat 


counto—tiommunications from individuals, colleges, 
institutes, societies, and academies in the hoim distriris^ 
With the formation of the Inter-Society Committee 
at Boston in December 1946, was there a complacent 
tendency on the [>art of individual scientists to over¬ 
estimate the potential effectiveness of this organization, 
with a resulting decline in other types of activity? Have 
we misread the tactical picture assuming the issue to be 
National Science Foundation, yes or no? The Inter- 
Society Committee spoke strongly and effectively in favor 
of the establishment of a National Science Foundation, 
but was much )cs.s clear in its stand on the specific ques¬ 
tions which lay at the heart of the controversy and pre¬ 
vented a successful outcome for the bill Do recent events 
indicate that the issue is not whether we shall have a 
Foundation, but, rather, what kind of a Foundation we 
shall have? What indeed is the proper role of the Federal 
Government in the support, planning, and direction of 
science? 

As the lime for a new Congressional session <lraws near 
these are the questions which occupy the minds of ob- 
•^tTvers here in Washington. National science policy 
w'ill he decided w'ith or without the participation of 
scientists. But the wu'sdom of the decisions will in large 
measure depend upon tlie forcefulness wdth which sci¬ 
entists on both sides of the controversy express their 
considered judgments, l>oth publicly and to their rejire- 
seiUatives, now. 
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NEWS 

and Notes 

Charles J. Vltallano, formerly with 
the Non-Metals Section of the U. S. 
Geological Survey, is now associate pro¬ 
fessor of field geology at Indiana Uni- 
verity. Or. Vitaliano, who partly re¬ 
places Clyde A. Malott, who retired 
on June 30, will develop the new four- 
year curriculum of training in field geol¬ 
ogy- 

John R. Paul, Yale University School 
of Medicine, will deliver the Gchrmann 
Lectures at the Chicago Professional 
Colleges of the Univensity of Illinois on 
November 19-20. Dr. Paul will speak 
on “Poliomyelitis—Certain Epidemio¬ 
logical Aspects*' and “Poliomyelitis— 
The Clinical Disease” at 1:00 P.M, on 
each day in Room 221, 1853 West Polk 
Street. 

Linus Pauling and George W. 
Beadle, l>oth of California Institute of 
Technolo©’^ and both SilUman Lecturers 
at the centennial celebration of the Shef¬ 
field Scientific School, Yale University, 
received honorary D.Sc. degrees from 
Charles Seymour, Yale president, on 
Octolxrr 17. 

Haven Emerson, jwofessur emeritus, 
School of Public Health, Columbia Uni¬ 
versity, will deliver an address on “Some 
Factors in Preventing Disease” on Octo¬ 
ber 28 at 4:00 P.M. in the Hunter College 
Playhouse, 695 Park Avenue, New York 
City. His address inaugurates the annual 
Margaret Barclay Wilson Memorial lec¬ 
ture series, established by the Department 
of Physiology, Healih, and Hygiene, 
Hunter College, as a tribute to the 
memory of its first chairman. 

William E. Wilson, of the Biology 
DqHirtment, Muskingum College, New 
Concord, OhiO; has been appointed as¬ 
sistant professor of botany at Miami 
University, Oxford, Ohio, 

Horry J. Fuller, professor of botany, 
University-of lUinois, spent a part of the 
summer in Peru and Bolivia, coUectiug 
and photographing the ]>]ants of those 
two regions. 


W. E. Caldwell and J, P, Mehllg 

have been proinotetlvto the rank of pro¬ 
fessor, Ralph W. Spitzer to associate 
professor, and Allen B. Scott to assistant 
professor in the Chciriistry Department 
of Oregon Stati* ColIcgC; Corvallis. 

George Polya, professor of mathema¬ 
tics, Stanford ITniversity, and Hermann 
Weyl, Institute for Advanced Study, 
Princeton, New Jersey, have been elected 
foreign meml>ers of the French A^demy 
of Sciences. The only other living Ameri¬ 
can mathematician to have received this 
distinction is L. £. Dickson, professor 
emeritus, University of Chicago. 

Donald S. Farner, formerly of the 
University of Wisconsin, has been ap¬ 
pointed associate professor of physiology, 
State College of Washington, Pullman, 
where he will have charge of instruction 
in physiolog)^ in the College of Sciences 
and Arts. 

John Emsley Funnel* research ce¬ 
ramist, Products Development Depart¬ 
ment, Coming Glass Works, has been 
appointed ceramic engineer and economic 
geologist, Midwest Research Institute, 
Kansas City, Missouri. 

Catherine Peraonius, chairman, De¬ 
partment of Food and Nutrition, College 
of Home ICconomics, Cornell University, 
has been appointed assistant director, 
Cornell University Agricultural Experi¬ 
ment Station. 

R. C. Gutschigk, formerly geologist, 
Gulf Oil Corporation, Oklahoma City, 
has been appointed assistant professor 
of geology, Division of Geology, Uni¬ 
versity of Notre Dame. 

Paul M. Gross, head, Department of 
Chemistry, and chairman. Research 
Council, Duke University, has been ap¬ 
pointed dean of the Graduate School, 
succeeding Calvin Hoover, who will 
continue as chairman, Department of 
Economics. 

William E. Feiat, formerly develop¬ 
ment engineer, Cambridge Instrument 
Company, Inc., Osfflning,JNew York, has 
been appointed assistant professor of 
electrical engineering, Uhiveraity of 
Missouri, School of Mines and Metal¬ 
lurgy, Department of Electrical Engineer¬ 
ing, Rolla, Miswuri* 


Hermaxm J. MuUer* profewr of 
zoology, Indiana University, lectured on 
the topic, “The Production and Avoid¬ 
ance of Mutations,” at a dinner given in 
his honor by the ^rdue Chapters of the 
American Society of Plant Physiologists, 
Society of the Sigma Xi, and the Purdue 
Biological Society, October 20, 1947, 

Visitors to U.S. 

R. C. Evans* Crystallographic Labora¬ 
tory, University of Cambridge, England, 
will visit this country at the invitation 
of the American Society for X-Ray and 
Electron Diffraction to sec recent Ameri¬ 
can developments ih the field of crystallo¬ 
graphic equipment. Dr. Evans is technical 
editor of the new publication, Ada 
Crystallogra pfdca. 

J, N. Van Niekerk, National Physical 
Laboratory, Council for Sdcntific and 
Industrial Research, South Africa, is 
now visiting the United States and ex¬ 
pects to remain here until January 1948. 

F. R. N, Nabarro, University of 
Bristol, is coming to the United States to 
inspect metallurgical workin this country. 
Dr. Nabarro, whose visit is sponsored by 
the Royal Society and the British Iron 
and Steel Research Association, plans to 
remain here about three months. 

W. J. Lutjeharms. professor of 
botany, University College of the Orange 
Free State, arrived in this country in 
August on a grant from the South African 
Council for Scientific and Industrial Re¬ 
search. 

A. C. Riddle, physical chemist, Build¬ 
ing Research Station, Department of 
Scientific and Industrial Research, Eng¬ 
land, is now in the United States doing 
chemical liaison work for the United 
Kingdom Scientific Mission. 

F. X# Laubscher* senior research 
officer, Department of Agriculture, South 
Africa, and in charge of plant breeding 
work, College of Agriculture, Polchef- 
stroom, is in this country to investigate 
fiber production and to visit experiment 
stations where corn-breeding is being 
done. Mr. Laubscher leaves for New 
Zealand and Australia at the end of this 
month. 

Wemer Nowacki, University of Berne, 
Switzerland, who lectured on "The Dis¬ 
tribution of Crystal Structures Among 
the Space Groups, and the Symmetry 
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IMftdples of Organic Ctyatulft,’* Septem¬ 
ber 22 at Alabama Polytechnic Insti¬ 
tute, is now returning to Switzerland 
after visiting many American laboratories 
and working for 6 months with the crystal 
analysis group, under the direction of 
Linus Pauling, at the California Institute 
of Technology. 

Grants and Awards 

The Laurentlan Hormone Confer¬ 
ence on September 12 conferred the 
RochC'Organon Awards on Fuller Al¬ 
bright, of Boston, Dwight J. Ingle, of 
Kalamazoo, and R. D. H. Heard, oi 
Montreal. The Awards were of S500 each, 
instead of the amounts erroneously an¬ 
nounced in Sciencef September 5, 

National Dog Week, lnc.« 424 

Madison A^^cnuc•, New York City, is now 
considering candidates for the $2,00() 
National Dog Week research award, 
which will V)C presented early in 1948. 
The aw^ard will lie given for the most 
outstanding contribution to the welfare 
of dogs during the year 1947. Candidates 
may submit their reports to the National 
Dog Week or lic nominated by a friend. 
The jurj' on awards ia made up of C. A. 
Elvehjcm, dean, Graduate Sebofj), Uni¬ 
versity of Wisconsin; A. C, Ivy, vice- 
president, Chicago Professional Colleges, 
University of Illinois; W. A. Young, Anti- 
Cruelty Stxicty, Chicag<r, James H. 
Steele, chief, Veterinary' Public Health 
Section, U. S. Public Health Service, 
Washington, D. C,; and Carl F. Schlott- 
hauer, Mayo Foundation, Rrxihester, 
Minnesota. 

Warran A, Marrlson, of the technical 
staff, Bell Telephone Laboratories, has 
been awarded the British Horological 
Institute’s Gold Medal for 1947 in recog¬ 
nition of pioneer researches in the de¬ 
velopment of the quartz crystal clock. 
The medal will be presented by Sir 
Harold Spencer Jones, Astronomer Royal 
and president, British Horological Insti¬ 
tute, at its B9th annual general meeting 
in London, October 29. On November 6, 
Mr. Morrison will lecture before the 
Institute on ^*The Evolution of the Quartz 
Crystal Clock/' The quartz crystal clock, 
as now developed, has become the v^orid's 
most accurate timekeeper. Its rate is 
regulated by a control unit made from 
qoartz crystal, the stability of which 
exceeds that of all other control devices 
previ(Ui^ Wd. A dodt of this type, 
located at Bett Telephone Laboratories 


headquarters, New York City, is accurate 
to well within a second a year. 

The American Pharmaceutical 
Manufacturers’ Association will 
present its 1947 scientific award to the 
American Medical Association at its 
midyear meeting to be held December 
15-17 in New York City. This award ia 
made annually, on nomination by a 
scientific advisory committee, for a 
fundamental research contribution to 
public health in the field of drug therapy. 
Previous recipients have been the Mayo 
Foundation for Medical Research (1946); 
the Rockefeller Institute for Medical 
Research (1945); the National Research 
Council (1944); and Alexander Fleming 
and Howard VV. Florey (1945). 

Colleges and Universities 

Iowa State College has recently 
awarded 6 Master of Science degrees in 
agricultural climatology, a new course 
which has t>ctn worked out as a coi>])era- 
livc venture between the College and the 
XT. S. Weather Bureau. Plans hir the 
course, leading to M.S. and Ph.D. degrees 
in agricultural climatology, were initiated 
in the fall of 1944 by H. C. S. Thom, 
U, S. Weather Bureau, in coo|)cration 
with R. E. Buchanan, dean, Graduate 
School, and director, Iowa Agricultural 
ExjHsrmient Station, and W'. H. Pierre, 
chairman, Section in Agronomy, Agricul¬ 
tural Experiment Station. Five oi the grad¬ 
uating students were assigned to jxisitions 
in the Weather Bureau, while the sixth 
will return to Brazil to resume teaching 
in the Minas Gerais State College of 
Agriculture. 

The Ohio State University has re¬ 
cently created the Julius F. Stone Re¬ 
search Professorship in Physics in memory 
of the late Julius F, Stone, chairman 
emeritus, Board of I'nistces, for more 
than 20 years until his death, July 25, 
1947. The new professorship, which has 
not yet been filled, will have spedal 
reference to nuclear physics, the funda¬ 
mental relationships l>etwcen matter and 
energy, and the biological and medical 
applications of radiations. 

The Department of Psychology, 
University of New Mexico, has three 
recent ad^tions to its staff. James C. 
Coleman, University of Kansas, and 
Morton J. Keston, University of Minne¬ 
sota, have been appointed assistant pro¬ 
fessors; and David T. BenedeCtl, grad¬ 


uate assistant, University of New Mexico, 
has been named instructor. 

The Unlver^ty of Tennessee has 
added the following new members to its 
Department of Botany: Russell B. 
Stevens, Alabama Polytechnic Insti¬ 
tute; J. Herbert Taylor, University of 
Oklahoma; Lowell F. Bailey, 'FVA 
Forestry Laboratory; Shirley Hoover 
Taylor, University of Oklahoma; Fred¬ 
erick H, Norris, Ohio Stale University; 
and Kenneth A. Wagner, University 
of Michigan. 

The University of Minnesota has 
made several recent changes in the staff 
of its Department of Bt>laji>. A. Orville 
Dahl has been named chairman of the 
Department succeeding Ernst C. Abbe, 
who has completed his thrcc-j'ear term 
in that office, and who will continue as 
professor of l>otany. Donald B. Law¬ 
rence has been promoted from assistant 
to associate professor and R. M. Tryon, 
Jr.» from lecturer to assistant professor 
and curator of the Herbarium. Allan 
H. Brown, University (if Chicago, 
Harlan P, Banks, Acadiii University, 
and Albert W. Frenkel, University of 
Rochester, have been app()inted assistant 
professors, and Gerald B. Ownbey, 
Missouri Botanical Gardet'b, instructor. 

The University of Oregon has re¬ 
cently made several faculty api)oint- 
ments and promotions. In the Depart¬ 
ment of Anthropology, Dairiel S. 
Davidson, formerly of tlic University of 
Pennsylvania, has been a[)f>ointcd asso¬ 
ciate professor and assistant (uralor of 
Anthropology, and Robert F. Spencer, 
Reed College, has l>ctn appointed assistant 
professor. Eugene P. Cooper, formerly 
research physicist, Naval Ordnance lest 
Station, inyokern, and Frederick W, 
Paul, Institute of Optics, University of 
Rochester, have joined the Department 
of Physics as associate professors. Clar¬ 
ence W. Clancy has t>een promoted to 
associate professor, and L M. Newell to 
assistant professor, in tlie I>eparlment of 
Biology. 

The Department of Biology, Uni¬ 
versity of Colorado, has added Edwin 
R. Helwig, Department of /Coolog)-^, 
University of Pennsylvania, and T. Paul 
Maslin, formerly of Colorado State A. 
& M. College, as assistant ()rofe55ors. 

Santa Barbara College, Unlveralty 
of California, has made several recent 
changes in its Department of Biological 
Sciences. Mary M. Erickson, assistant 

389 




prcfesfior of biology^ hftit been promoted 
to iiBBociate profeasor of zoology, and 
James L* Walters and Roscoe C. Main 
have l>een appointed instructors in botany 
and swwiogy, respectively. 

The UiUvefslty of Texas has made 
the following appointments in its De¬ 
partment of Chemistry: L. O. Morgailt 
formerly with the Manhattan Project at 
the Universities of Chicago and Cali¬ 
fornia and co-discovercr of the element 
Americium, has l>een appointed asdstant 
professor; Royston M. Roberts, re¬ 
cently of the University of California at 
Uos Angeles, has liecn appointed assistant 
professor; and Frank Field, Duke Uni¬ 
versity, has l>ecn appointed instructor. 

At the College of Medicine, Unl> 
veralty of Nebraska, there have been a 
number of faculty changes. Harold E. 
Eggers, chairman, Dejjartment of Pa¬ 
thology and Bacteriology, has retired; J. 
P. Tollman has been appointed professor 
of clinical pathology and chairman, De¬ 
partment of Clinical Pathology and Bac- 
teriolog)'; John R. Schenken, formerly 
head, Department of Pathology, Loui¬ 
siana State University, and pathologist, 
Nebraska Methodist Hospital, Omaha, 
has been ap|)ointed pr«)fessf>r of pathol¬ 
ogy and acting chairman, Department of 
Groasand Microscopic Pathology; PUney 
Allen, formerly associated with Louisiana 
State University and Pratt Diagnostic 
Hospital, Boston, has been apinunted as¬ 
sistant professor of patholog>% and pathol¬ 
ogist, Immanuel Hospital, Omaha; and 
Robert M. Allen, University of Minne¬ 
sota, has been appointed assistant pro- 
feswir of bacteriology. 

Meetings 

The Fifth Annual Pittsburgh Con¬ 
ference on X-Ray and Electron Dif¬ 
fraction, sponsored liy the Mellon In¬ 
stitute and the University of Pittsburgh, 
will lie held November 7-^i at the Mellon 
Institute, Pittsburgh, Pennsylvania. The 
first session, beginning at 9:40 A.M. 
Friday, will Ixr a symposium on "Inter¬ 
stitial Compounds and General Pattern/' 
At 2:00 P.M. Friday, the subject of the 
session will be "X-Ka>‘ and Fllectron 
Diffraction Studies at High 'remi>cra- 
tures."^ A dinner will Im; held at the 
Faculty Club, University of Pittsburgh, 
on Friday evening, after which Sterling 
B, Hujjdricfcs, principal chemist, U. S. 
Department of Agriculture, will s{>eak 


on **Cry«taI Structure afid Lattice Ter¬ 
mination in Clays and Related Products*' 
at the Mellon Institute Auditorium. The 
Saturday morning session will be a sym¬ 
posium on "Lattice Imperfections and 
General Papers.” Saturday aftemoon^s 
symposium will be on the topic, "Geiger- 
Counter X-Ray Spectrometer Studies.*' 

The Alabama Polytechnic Insti¬ 
tute, in coriperation with the Oak Ridge 
Institute of Nuclear Studies, will hold 
a three-day conference on ‘%e Use of 
Radioactive Isotopes in Agricultural 
Research” on December 18-*20, at 
Auburn, Alabama. The program will 
include: "Techniques of Tagged Atom 
Research,” W. A. Arnold, Clinton 
Laljoratories, Oak Ridge; "Radioactivity 
and Radioisotopes,** Fred Allistm, Ala- 
fjama Polytechnic Institute; "Isotopes 
Available for Research,” Paul C. Aelwr- 
aold, AEC, Oak Ridge; "The Measure¬ 
ments of Radiations by Various 
Methods,** Paul W. McDaniel, AFC, 
Washington, D. C.; "Protective Pre¬ 
cautions in the Handling of Radioactive 
Materials,” G. William Morgan, AKC, 
Oak Ridge; "Contributions of the Atomic 
F'nerg)' ('ommisaion to Agricultural 
Research,” John C. Franklin, AEC, Oak 
Ridge; "Agricultural Research With 
Radiophosphorus,’* S. B. Hendricks, 
Bureau of Plant Industry, Beltsville, 
Maryland; "Studies of Chlorosis Using 
Radioactive Phosphorus and Iron,*' 
Orlin Bidduli)h, State College of Wash¬ 
ington; "Agricultural Research With 
Radioactive Sulfur and Arsenic,” M. D. 
'Ibumas, American Smelting and Refining 
Company, Salt Lake City; Demonstra¬ 
tion of a typical tracer ex^wrimerit, 
Wendell C. Peaemde, Clinton Lalxjra- 
lories, Oak Ridge; "Atomic Energy 
Radiations and Plant Nutations,” S. J. 
Sadler, University of Missouri; "Use of 
for Tracer Research,” H<)ward B. 
SkipjMjr, Southern Research Institute, 
ilirmingham, Alabama; "Nutrition Stud 
ie» With Radiocobalt,” J. G. Davis, 
University of Florida; and topics to be 
selected, by G. Harold Copj>, University 
of California. The attendance, through 
stiecial invitations, will consist of repre¬ 
sentatives largely from the southeaetern 
states. 

The Amerlcoii Association of Phys^ 
Ics Teachers wifi hold ifis I7tb annual 
meeting December 2?KH at the Univer- 
wty of Chicago in €oof>eration with the 
AAAS and the American Phywcal Soci¬ 


ety. The 7th Richtroyer Memorial Lee- 
ture will be given at the meeting, and the 
Oersted medal will be presented. Those 
desiring to present papers must submit 
titles and abstracts, typewritten double 
spaced and in triplicate, by November 10 
to the program chairman, J. W. Buchta. 
Department of Physics, University of 
Minnesota, Minneapolis 14, Minnesota. 
Programs of this meeting will lie mailed 
to all Association members goon after 
November 10. Members who have busi¬ 
ness for the Executive Committee, which 
will meet in Deceml>er, should present it 
in writing to the secretary, C. J. Over- 
beck, Northwestern University, before 
December 1. 

The American Mathematical So¬ 
ciety held its 5.1rd summer meeting at 
Yale University September 2-5, in con¬ 
junction with meetings of the Mathe¬ 
matical Association of America and the 
Institute of Mathematical Statistics. 
T. R, Hollcroft, associate secretar>*, re¬ 
ports that over 700 persona attended, 
including 445 memberk of the Society. 
Oscar Zariski, Harvard University, de¬ 
livered the four Colloquium I^ectures on 
"Alwtract Algebraic Geometry,” and 
S. S. Wilks, Princeton University, gave an 
address entitled "Samoling Theory of 
Order Statistics.” A total of 149 research 
paners were presented, 73 in person and 
76 bv title. At the meeting of the Council 
of the Society, Tuesday evening, and 
aisr> at a business meeting of the Society, 
it was announced that the late Mm. 
John Irwin Hutchinson had made a 
bequest of $1,(XX) to the Society in 
memory of her husband, professor of 
mathematics at Corrtell University who 
had been asacx:iated with the University 
from 1894 until 1935, one of the first 
cooperating editors of the TramacHom 
of the Society, and vice-president in 1910. 

The Rocky Mountain Laboratory^ 
Hamilton, Montana, was host to the In¬ 
ternational Great Plains Conference of 
Entomologists, August 11-13, and to the 
International Northwestern Conference 
on Diseases of Nature Communicable to 
Man, August LV-lfi. Participants present 
were from 13 states and the District of 
Columbia, four Canadian provinces, 
Spain, Holland, India, aod Tht 

pmgrnms included tours of the Lobora^ 
tory, visits to Montana State Univ^ty, 
and lectures, and discussiems of fntmt to 
those in attendance. 



NRC News 

^^Fersonnel «nd Training ProblaniB 
Created by the Recent Growth of 
Applied Statistics in the United 
States*' is the title of a report recently 
prepared by the Committee on Applied 
Mathematical Statistics of the NRC. 
Chairman of the group is Luther P. 
Kisenhert, former chairman, Division of 
Physical Sciences, NRC, and the secrc- 
is Samuel S. Wilks, professor of 
mathematical statistics, Princeton Uni¬ 
versity. Other members include: Chester 
1. Bliss, (Connecticut Agricultural Kx- 
f)eriment Station; Kdward U. Condon, 
National Bureau of Standards; Harold 
O, Gullikscn, Princeton University; 
I^owell J. Heed, Johns Hopkins Univer¬ 
sity; Charles F. Roos, The Econometric 
Institute, Inc.; Walter A. Shewhart, 
Bell Telephone Lalwratorics; Hugh M. 
SmaUwood, U. S. Rubljer Company; and 
Frederick F. Stephen, (?omcU University. 

As a siint>lo indication of growth of 
interest in statistical methods, the Com¬ 
mittee describes the formation and recent 
growth of statistical organizations. The 
American Statistical Association, foundetl 
more than 100 years agf) had a meml>er- 
ship of 1,700 in 1935. By the end of 
1946 it had nearly 4,000 members. The 
Institute of Mathenuitical Statistics, 
formed in 1935 to promote the develop¬ 
ment of statistical theory, had 900 
members by the end of 1946. The Econ¬ 
ometric Society, with a membership of 
more than 750, was organized in 1930 
to promote the applicatirm of mathe¬ 
matics and statistical methods in eamom- 
ics. The Psychometric Society, a similar 
organization for psychology, was or¬ 
ganized in 1935 and now has more than 
200 members. l*he Biometrics Section 
of the American Statistical Association, 
formed in 1938 for sponsoring similar 
work in the biological sciences, now has 
more; than 1,100 members. The most 
recent statistical organization is tlie 
American Society for Quality Control, 
whicb is concerned with applkations of 
statistical methods in industry. Organized 
early in 1946, it now has approximately 
2,0D0 members, mostly engineers. There 
ate other orgattetions with considerable 
ktemt In Btatiitical methods such as the 
American Marketing Assodatkm, Ameri* 
^ FubHc Health Association, American 
Sodblogical Society, and Population As- 
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According to the report, there is a 
heavy demand for both academic and 
nonacademic statistical personnel. Non¬ 
academic fields which accfomt for most of 
the recent growth of interest in statistical 
methods are: (1) industrial statistical 
control (in quality control, research, and 
development), (2) resciiix;h in the bio¬ 
logical sciences, (3) collection and analyses 
of government statistics, (4) market 
research and commercial surveys, and 
(5) psychological testing. Each is dis¬ 
cussed in some detail. Demands are con¬ 
tinuing and increasing for statistical t)cr- 
Bonnel in some of the older fields such as 
finances and taxes, laljor and employ¬ 
ment, prices and production. Demands 
for more statistical training for social 
scientists arc increasing. 

Tile Committee made an inquir>' among 
30 leading authorities at 27 universities 
in mathematical and ap[>lied statistics as 
to requests received for statistical per¬ 
sonnel for a jieriwl of approximately 6 
months after the end of the war. These 
authorities rejHirtcd a total of 135 re¬ 
quests for personnel for academic iH>si- 
tions in mathematical and applied sta¬ 
tistics ranging fr<im instructnrships to 
full professorships, N«) attempt was made 
to have tarh respondent identify each 
request so as to eliminate duplication. 
But one iierson reported (hat he had re¬ 
ceived requests from 21 college and uni¬ 
versity mathematics departments for 
Ph.D.’s in mathematical statistics. An¬ 
other reported 12 requests for Ph.D.’s 
in agronomy with minors in statistics. 
Ninety requests from government agen¬ 
cies and 140 from industry were rejifirted. 
The training requirements for these re¬ 
quests ranged frt»ra B.A.’s to Ph.D.’s in 
mathematical and applied statistics. 

At least a rough conipariwm may lie 
made between demands for personnel in 
mathematics, physics, and statistics. As 
of December 31, 1945, the National 
Roster of Scientific and Specialized Per¬ 
sonnel had registrations of 9,972, 9,608, 
and 2,018 in mathematics, physics, and 
sUtistics, resficrtively. From September 
1, 1945, to May 31, 1946, the numbers of 
requests for jiersonnd in these three 
fields per 1,0(X) persons registered were 
4.4, 23.9, and 30.7, respectively. 

More than a third of the rcfiort is 
devoted to proUems of education and 
training in statistics, which Were dis¬ 
cuss^ at both the undergraduate and 
the graduate level. It was stated that 
although substantial progress had been 
made in the tradting df statistics at the 


graduate level in a number of univeni- 
ties, it was still inadequate to meet the 
growing demands for statistical personnel. 
The Committee charged that the tcach^ 
ing of statistics at the undergraduate 
level was still in a very chaotic condition. 
Graduate teaching in mathematical sta¬ 
tistics is more standardized than that rn 
aiit>licd statistics. Basic requirements in 
mathematics for graduate training in 
mathematical statistics were listed as 
follows: real and complex variables, linear 
and quadratic forms, matrix algebra, 
h-dimensional Euclidean geometry, meas¬ 
ure and integration theory. The courses 
are essential for the theory of probability 
which is the foundation for courses in 
advanced mathematical statistics cover 
ing distribution theory, estimation the¬ 
ory, testing of statistical hypotheses, 
and multivariate statistical theor>\ 

Of the 27 universities included in the 
inquiry, only 10 claimed a graduate 
program leading *0 a Ph.D. degree in 
mathematical statistics, and 14 an ade¬ 
quate training program at the advanceil 
level for some field of applied statistics. 
Only 4 of the universities have special 
stipends for graduate work in mathe¬ 
matical statistics. The situation in ap¬ 
plied statistiea is hardly any more ade- 
(|uatc. 

The (ommittee emphasized the 
duplication of material in elementar>' 
statistics courses as they are now taught 
in various defiartments of a given college 
or university, as well as the heterogeneity 
of the quality of teaching. The opinion 
was expressed thattheslandardization and 
improvement of the teaching of statis¬ 
tics at the undergraduate level ia a basic 
requirement for the solution to the prob¬ 
lem of training statistical personnel. Spe¬ 
cifically, it proiKmes that there should be 
developed a basic course in statistics at 
the freshman level for students who will 
go into the natural and social sciences, 
standardized to the some extent as intro¬ 
ductory courses in mathematics, physics, 
and chemistiy. 

Aa'ording to the Committee, one of 
the most puzzling problems regarding 
statistics is how it shoukl be organizetl 
within a university. Two plans licing 
tried out at certain universities were dis¬ 
cussed; (1) the statistical laboratoty and 
research center which would serve as 
an mformal campus statistical center, 
and (2) the department of statistics. 
Plan (1) is necessarily rather informal 
and de]>ends for its success on the volun¬ 
tary cooperation of personnel from 
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variotis departments who are interested 
in research and teaching of statistics. 
Plan (2) would be more formal and de¬ 
sirable, but its success would depend on 
joint membership of its personnel with 
other departments. This is particularly 
important for the effective teaching of 
applied statistics, which should be carried 
out in conjunction with departments 
intereated in applications of statistical 
methods. 

The Committee summarized its con¬ 
clusions as follows: 

(1) There should be developed a basic 
introductory course in statistics at, pref¬ 
erably, the freshman level for colleges 
and universities throughout the country. 

(2) 1'he laboratory work in the average 
course in statistics is inadequate, par¬ 
ticularly at tlie elementary level; ex¬ 
perimental work should replace much of 
the comi)Utation at this level. 

(3) 7'he minimum requirement in ef¬ 
fective organization is. a central statis¬ 
tical Ialv>ratorv w'ith which all of those 
teaching or doing research in statistics 
would be ass^Kiiated, even though in¬ 
formally in some cases, 

(4) More success i.s to l)e expected from 
a department of statistics associated with 
a statistical 1ui>oratory, and having some 
members in common with other depart¬ 
ments. 

(5) The number of institutions needed 
for giving firsi-claas trjuning through the 
graduate level are: (a) .S-10 in mathe¬ 
matical statistics, (b) 25-30 in var>'ing 
liclds of apj)Iied statistics. 

(6) An institution givingconij)lcte train¬ 
ing in either mathematical or applied 
statistics sh(juld give some training in the 
other. 

(7) Iijslitutionai stij^ends for graduate 
students specializing in mathematical and 
applied statistics are inadequate. 

(8) In strengthening its statistical work 
at the advanced and research levels, any 
given univereity should^ consider wliich 
field it can develop most eflectively, so 
JLS to avetid duplication and inefiiciency 
from a national point of view. 

(9) 1'hc immediate critical shortage of 
highly qualified teachers can l>e eased 
only by suitable training of high-grade 
personnel now in fields of application, or 
mathcnuitics. 

(10) An ailcquate numlier of postdoc¬ 
toral fellowships in statistics is needed. 

(11) Arrangements should be estab¬ 
lished whereby poslgi'aduate students, 
rcacarch workers, and teachers on leave 
would be able to obtain work experience 

392 


in certain government agendefti indus¬ 
trial laboratories, and buiuness research 
organizations. 

02) To help ofifaet the present critical 
shortage of qualified personnel in applied 
statistics, it would be desirable to promote 
conferences at advanced levels and short 
courses at the elementary level in various 
fields. 

Recent Deaths 

Ole A. Nelson. 55, Batte^e Memorial 

Institute staff member in charge of re¬ 
search activities on metals and chemicals 
in agriculture, died ScptcmbtT 17 follow¬ 
ing an extended illness. 

Joh6 F. Nonldez* 55, professor of 
microscopic anatomy, University of (Icor- 
gia Medical School, and formerly pro¬ 
fessor of jinatomy, Cornell University 
Medical College, died in Augusta, Geor¬ 
gia, September 27, after a ))ricf illness. 

Frederic Lendall Bishop, 7J, pro 

fessor of physics, University of Pitts¬ 
burgh, since 1909, died October 30 at his 
home in I'ox Chapel Manor, Pennsyl¬ 
vania. 

Ellsworth Huntington, 71. research 
associate in geography at Yale Univer¬ 
sity until his retirement in 1945, died 
October 17 at his home in Hamden, 
Connecticut. Dr. Huntington h.ad been 
a member of the Yale faculty since 1907. 


The American Institute of Physics, 
57 East 55th Street, New York City, 
plans to publish a new monthly journal 
in physics which will be designed to fill 
part of the gap now existing between 
technical journals and popular science 
magazines. David A* Katcher, Naval 
Ordnance Laboratory, Washington, D. C,, 
has been ai)pointed editor of the as yet 
unnamed magazine, which will make its 
appearance early in 194S. 

The Loyal Order of Moose has ap* 

pointed a National Advisory Council for 
Research in Gerontology for the Fra¬ 
ternity's city for tlic aged at Moosehaven, 
Florida, near Jacksonville The members 
of the Council include: Allan G. Brodie, 
dean, University of Illinois College of 
Dentistry, Chicago; Anton J. Carlson, 
emeritus professor, Department of Phys¬ 
iology, University of Chicago; Louis J. 


Haas, director, Men’s Therapeutic Occu¬ 
pations, New York Hospital, White 
Plains; George I^wton, consulting psy¬ 
chologist, New York City; S. L. Presacy, 
president, Division on Maturity and Old 
Age, American Psychological Associa¬ 
tion, Ohio State Univerrity; Martin L. 
Remert, director, The Mooseheart Leb- 
oratorv' for Child Research; and N. W. 
Shock, chief, Gerontology Section, Balti¬ 
more City Hospitals. 

The well-known Mooseheart labora¬ 
tory for Child Research, in Ulinois, es¬ 
tablished by the same organization 17 
years ago, has provided facilities for re¬ 
search in liuman development which have 
been utilized widely, and it is hoped that 
a similar arrangement may be made with 
respect to the new development. In¬ 
quiries ma\' be addressed to Dr. Rcymcrt, 

The South African Association for 
the Advancement of Science is now 
publishing and editing South African 
Science, a monthly bulletin devoted to 
affairs of the Association, preliminary 
announcements of new discoveries, short 
communications, book previews, longer 
articles, and so on, which will ajrpcar in 
English or Afrikaans, depending on the 
language in which they are received. The 
bulletin, the first issue of which appeared 
in August, is free to members of the Asso¬ 
ciation; others may 8ubscril)e at 15/- 
per year. Further information with respect 
to conlributjons and subscriptions may 
he obtained from The Editors, South 
African Science, P. O. Box 6894, Jo¬ 
hannesburg. 

Make Plans for— 

American Institute of Electrical 
Engineers, Midwest General Meeting, 
November 3-7, Cliicago, Illmois, 

American Institute of Chemical 
Engineers, November 9-11, Detroit, 
Michigan. 

National Committee for Ment^ 
Hygiene, November 12-13, Hotel Penn¬ 
sylvania, New York. 

American Society of Animal PriN 
ductlon, November 28-29, Chicago, 


American^Association for the ^ 
Advancement of Science, U4th 

Meeting, December 26-31. Chi- ; 
cago, Illinois. 


$CIENCB. Octohar^ ^7 




TECHNICAL PAPERS 


Elementary EflFect of Arginase in the 
Weight Physiology of the Mouse 

W. 0. Irons and O. li. Wisvvkix 

Ihparimeni o/ Anatomy^ College of Dentistry^ 
University of Califomia^ San Francisco 

A series of experiments dealing with the effect of arginine 
and its enxyme, arginase^ upon growth and rq>air in the mouse 
has l>ecn the subject of a preliminary report (/). It was noted 
that administration of arginase intrapcritoneally resulted in 
a systemic effect observable in a corresponding weight curve. 
Further substantiation of this phenomena has been obtained 
and will l>e the subject of this report. 

Two scries of animals have been used. Results from the 
first, 20 white mice of the Hamilton strain, with 20 controls, 
were obtained in Jtumary 1946. These were normal, hardy 
white mice. Results from the second series, 20 C3H strain 
with the same numl>er of ctmtrols, were obtained in March 
1947. This strain of mice was bred to develop tumors. The 
procedure upon Ixjth groups wiis identical, with the exception 
iJiat the arginase used f)n the first series was obtained from the 



'¥ta, 1. HamUton RtniSn. 


liiochcmistry T.aboratones of the University of California, and 
that used on the second series was prepared in our own laljora- 
tones. The same unit dosage was used in both instances. 

In the first and second series the animals were divided into 
groups of 1 (K One group received 4r0 AU (arginase units) 
{2} and a second group, 60 AU. Each animal was weighed prior 
to injection and at the same hour daily thereafter. (Minor 
exceptions are indicated in Figs. 1 and 2.) The injections were 
given intrapcritoneally in the lower abdominal region. 

Although a year elapsed between the two series, similar 
corresponding curves were obtained; and, in all afiimals in¬ 
jected, a lesion developed at the sight of injection upon the 
8th day. 

tfhe charts innate weight in grams and days post- 


injection of Series I and H, respectively. It will be observed 
that in the two groui>8 of the first and the second series re¬ 
ceiving 40 AU there was a weight deviation in the first 24-hour 
fieriod of 0.9 gram and 0.8 gram, their injection-day weight 
being regained between the 3rd and 4th day. The two groups 
receiving 60 AU showed a weight deviation in the first 24-hour 
period of 2.6 grams and 2.0 grams, respectively. These did not 
regain their injection-day weight until late in the 7th or early 
In the 8th day. The lesion mentioned above developed in all 
of the injected groups on the 8lh day. In the first series, both 
the 40 AU and the 60 AU groups manifested the lesion by a 
loss of hair around the injection site, followed in a progressive 
manner by a complete autolysis of the skin, abdominal mus¬ 
culature, and fascia to (but not including) the peritoneum, 
reaching this jwint upon the llth day post-injection. In the 
second scries, the 40 AU group showed a loss of hair, but 
further autolysis did not occur. The 60 AU group of this 
series, however, did develop the complete lerion as described. 

The loss of hair on the 8th day is the first indication of any 
physiological reaction other than the weight change. The 
denuded surface shows no evidence of an inffammatory pro¬ 
cess. In the animals that experienced autolyris, the lesion 
maintained a sterile appearance during its entire progress. 



No rubor, suppuration, exudate, or swelling was in evidence. 
Regeneration appeared at the periphery, and the area covered 
over with a resultant permanent scar and loss of hair. The 
weight then tended toward normal, 

The following conclusions may be drawn: 

(1) The AU dosage is proportional to the time neccasary for 
the animal to regain its injection-day weight. 

(2) The differential in the primary weight loss of each of the 
two dosage-related groups indicates that there is a greater 
ratio of free arginine in the C3H tumor-producing strain. 

(3) The greater arginine ratio in the C3H strain requires a 
slightly higher amount of arginase than the 40 AU used to 
prtKittce the cortqilctc lesion. 

(4) Re-estabhslment'of the preinjection arginine-arginase 
balance in tha inteicdlular fluid |>^.ns at the i>eriphery of the 
lesion where the greatest dilution of the enxvme occurs. While 



tli^ injection wns made intnipentmieally, the lesion restilt* ^ tube w by ebeorptipn at 184 iti^ using 

“ Ftom tbe nearly com|>lcte corte^ 


an amount of the ensyme spreading about the trauma 
piUduced by the insertion and removal of the needle. 

(5) The introduction of a suitable amount of arginase into 
the system buHer^ the arginine of the Ixxiy, and, when into 
the tissues directly^ inhibits the action of this substance in 
normal cell metabolism. 
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Antibiotic Compound Isolated From the 
Lichen Ramalma reticulata 

A. Mahshak, G. T. Baruy,^ and h. ('. Craig 

Tahfreuiosis C<m&ol Divisum^ S, Public Health Service, and 
riSw Rockefeller /m£i4f<4e/or Medi-ctU Kesearcht New York CUy 

Experiments conducted during the i>eriod July 1945“Jnnu- 
nry 1947 showed that a crystalline substance isolated from 
Ramalim reticulata had in vitro antibiotic activity agamst a 
variety of gram-positive organisms and some acid-fast bacteria, 
including Mycobacterium tuberculosis heminist but not against a 
number of different gram-negative organisms tested. In vivo 
tests with mice infected with pneumococcus gave negative re¬ 
sults, while similar tests with tuberculous guinea pigs showed 
signiffcant retardation of the progress of the disease (()). 

Addition of base did not yield simple solutions of the lichen 
acid, and on the basts of this observation V. C, Barry suggested 
that the compound isolated might be usnic acid (/), shown to 
be a common constituent of many lichens. 

Vi The comparative studies described below were mode with a 
sample of usnk add received from V, C;. Bariy- and isolated 
from Cladonia s^vaHca [L] Harm, emend. Sandst. 

The empirical formula (5) for usnic acid is given as C}«Hi ^7 
|C: 62.79, H: 4.65). The compound isolated from Ramolina 
reUcttloia gave the analytical figures IC: 62.88, H: 4.61], as 
previously reported, in excdlent agreement with the above 
empirical ftumula- As doubt existed concerning the purity of 
the parent compound, an attempt was made to prepare a 
metWxyl derivative with diaaomethane. It did not ciystalUge, 
but upon distiUatinn in a xnolocttlar still gave analytical data 
(C: 65.75, H; 5.26, OCH»: 9.50J which fitted the empirical for¬ 
mula Ci»HmO* (6). However, as the fractionally distilled 
methoxyl derivative was not crystalline, its homogeneity was 
also questionable. 

A study was made of the homogeneity of the parent com^ 
pound isolated from RamaUna rcHculata by the method of 
ouuntercurrent distribution (4). Sixty mg. of the material was 
distributed in a 24-tube countercurrent distribution machine, 
uutig a system containing 20 per cent eyebhexane and 80 per 
cent bimsene as the upper layer and 10 per cent water and 90 
pat cent methanol as the lower layer, the two phases having 
ffiEit been equilibrated with each oth^ before ^ing used for 
the distribution. The volumes of the two phases were 12 cc. 


^xmdenoe with the theoretical curve it can be cotichided tiiat 
the material is apparently homogeneous, and therefore the em-i 
pineal formula can safely be derived on the basis of the analysis * 
eff the original compound isolated rather than the doubtful 
niethoxyl derivative. 

The molecular weight of the compound as determined from 
the methoxyl content in the methoxyl derivative and by an 
alkali acetone titration of the parent compound was at)6ut .410. 
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This value favors a compound with an empirical formula 
QaHuO* (M., 302) rather than ChHuO? (M., 344) (6). How¬ 
ever, since the acetone titration method employed can be con¬ 
sidered valid only to within 5-10 per cent, the value 344 could 
still be considered possible as the molecular weight for the 
compound isolated from Ramolina reticulata. The coincidental 
similarity of the molecular weights as determined by the two 
methods first led the authors to consider the lower empirical 
formula. The later homogeneity study performed on the parent 
compound and the additional evidence given below now favors 
CssHifO? as the more probable value. 

Usnic add has been reported to melt in the range of 191-205'' 
(J, T). The compound isolated from Ramolina reticulata was 
reported to melt At 193--194’ and showed a melting point simi¬ 
lar to the compound received from V. C. Barry and isolated 
from Cladonia sylvatica. The melting (xunt of the mixture of 
thA two compounds showed no deprostion. 

The ultra^olet absorption spectrum of the compound from 
Ramalim reHcvlala (Eig. 2) was similar to that of the com* 
pound isolated from Cladonia sylvatka. The absorption 
maxima are at 226^-230 mp and at 284 mp- 
The optical loution for thetxmqmund from Ramalim fbtkur 
(ala in chloroform was lain ** +4^*, which correeponds to the 


(upper phase) and 8 cc. (lower phase), giving an operational 
distribution ratio, K, of 0.4t* In Fig. X is shown a i4-tranafer 
distt^butkdt. paum of the tubslatice. The oqncentiation in 

«F^tlvw ol die KationAl taitituts of Hetlfh sod vlvlUng iovsstifstor at 
lb 9 RikitHriler InstltiUt M Mcdirsl Us^Tchv 


value H-495'’ reported for d^snic add <4, S). The conmiotmd 
isolated from Cladonia .ryltnorica gave an to 

ohlorofortfi and was oonsklered to be the ^racemate of usnic 
add wl^ a smidl afknktuK of the 
A study of the adsorption spectrum In 
wps Aoidt 


aAiA; 







YofkCityi andat iht A^trtam (^anamid Company. Botii sub- 
stoncea showed absoirption ha^ similar In frequency and 
shape at 40 points. The correspondence of these two cotr^unds 
at so tnany frequencies would leave little doubt as to their 
identity. 



Further investigations made by X-ray diffraction analysis 
of the two compounds by J. D. Bernal and I, Fankuchen indi¬ 
cated identical crystal structures. A more detailed account of 
their studies will be published elsewhere. 

1'hc results previously published (d) on ♦» vUro inhibition of 
growth of vaiious bacteria by the compound from Ramalina 
nticid^a agree in general with those of Stoll and co-workers 
(?'). Inhibition of gram-negative organisms is not obtained 
except at relatively high concentrations^ while gram-positive 
organisms are inhibited by low concentrations. Human and 
bovine tubercle bacilli are inhibited by loW concentrations, but 
the concentration required for inhibition of the avion strains of 
tuliercle bacilli is hi(^. 
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RiUadve Grawth Rates of Bean and Ctet 
Plants Coataimng Known Amoants of a 
Labeled Plant-Growth Regulator 
C2-Iodo'*‘-3*Nitrobenzoic Acid) 

J. W. MrrcHELL 

Bureau of Pianl /ndi^/ry, SoUs^ and Agricultural EnfiineeriH^ 

JoUn W. Wood, W. C. Wow's:, and Georoi; W. Irving, Jr. 

B^ireau of Agricultural and Industrial ChepfistPyi 
Beltmlle, Marjda^ 

Succulent dicotyledonous plants are generally more sensitive 
to growth-regulating substances than are most plants of the 
monocotyledonous type (-?), yet very little is known regarding 
the factors responsible for this difference in sensitivity. In 
recent experiments with the growth-regulating substance 
2-iodo>*'-3-nitrobcnzoic acid (I>rBA) labeled with radioiodinc, 
bean plants were found to absorb and translocate this com¬ 
pound more readily than barley plants (J), and a new tool was 
provided for observing still other differences in the way some 
dicotyledonous and monocotyledonous plants respond to 
growth regulators of this type.' 

The present experiments were undertaken to determine, in 
part, whether the difference in sensitivity of plants, such as 
bean and oat, to such a growth regulator as INBA can be 
accounted for on the basis of a quantitative difference in their 
ability to absorb and translocate the compound. By applying 
radioactive INBA in varying amounts to the older leaves of 
bean and oat plants and then measuring the radioactivity of 
the young leaves that developed subsequently, it has been 
iwssible to compare the rate of growth of the two plant types 
when the young leaves of each contain equal concentrations of 
the growth regulator. Additional information which bears 
directly on this problem has also been obtained by studying 
the translocation of INBA in a third monocotyledonous plant, 
namely, corn seedlings. 

The compound 2-iodo“'-3-nitrobeiu5oic acid was synthegiaed 
by diaxotising 3-nitroanthranUic acid and treating the reaction 
product with radioiodinc 131.* A water dispersion of the com^ 
pound was prepared by first dissolving the required amount in 
a small quantity of a commercial detergent (Twccn-20) and 
then adding sufheient water to make a 4 per cent solution of 
the detergent in tbe final, mixture. Measured amounts of the 
dispersion thus obtained were added to measured amounts of a 
4 per cent solution of detergent in distilled water in order to 
make a series of clear, aqueous dispersions containing, re¬ 
spectively, 3.J3, 6.25, 12.50, and 25.00 jug. of INBA/0.01 ml 

Bean and oat seedlings were grown from seed in pottod soil 
under greenhouse conditions. Bean seedlings selected for unf- 

I In th« paper referred to it was tootativsbr caneladed on the bashi of the 
indjirea evideneje then avaihthle that INBA was absorbed and translocated 
as ouch in the plant. Blnce this work was published, it has been proved 
ehisively by the isolation of pure INBA from Urn stem and bud tiuue Of 
bean plants tnmted with this compound, that INBA Is abeorbedi translo¬ 
cated, ohd accumulated, at least in the b^n plant, in the form of the Intact 
motecUfe. While these experiments will be reported elsewhere, this fact is 
mentioned here to obviate the necessity for coastderins tbat a possible 
desradhtloa product of iNfiA might be r^bnsible far the resolts mporUd 
^ this paper, 

^Ro^lodUie was obtained ihrouxh the Isotopes Branch A^aohattaB 
Dfetrtet, Ridge, Tennesies. 





lormtfy ^ere treated When the second intemodes were not 
more than t mm. long but beginning to eLongate. Immediately 
befbye treatment a thin layer of laholin was smeared on the 
upper sutfaee of one primary leaf of each plant in order to 
Cover an area of about 1 cm.* above the juncture of the petiole 
and leaf blade. This was done to block external movement of 
IXBA from the treated leaves to other parts of the plant. 

The oat seedlings were treated when they had developed one 
fully expanded leaf and a second leaf which was still partly 
enclosed in the leaf sheath. The third and fourth leaves were 
not outwardly apparent. Before treatment, lanolin was 
smeared across the upper and lower surfaces of the first leaf of 
each plant so as to cover a region extending approximately 
1 cm, from the upper end of the sheath and toward the tip of 
the leaf. 

Both the bean seedlings and the oat seedlings were divided 
into 5 groups of 50 plants each. The 30 bean and 30 oat seed¬ 
lings in the first group of plants were used as contrds, and each 
lanolin-blocked leaf was treated with 0.01 ml. of a 4 per cent 
solution of the detergent (Tween-20) in water. The solution 
was applied in each cose to the upper surface of the leaf along 
the midrib in order to cover an area approximately 5 mm. 
wide and 10 mm. long in about the center of the leaf. The 30 
bean and 30 oat seedlings in the other four groups were treated 
similarly by applying 0.01 ml. of a 4 per cent detergent-water 
dispersion containing, respectively, 3.13, 6.25,12.50, and 25.00 
pg. of radioactive INBA to each lanolin-blocked leaf. 

For the study of the translocation of INBA in corn, the 
plants were grown from seeds in potted soil under greenhouse 
conditions. Fifty-one were selected for uniformity and treated 
when the first leaf was well expanded and a second leaf was 
partially expanded. The basal portion of the first leaf of each 
plant was blocked with lanolin by the technique described 
above on both the upper and lower surfaces and 0.01 ml. of a 
4 per cent detergent-water dispersion containing 25.00 pg. of 
radioactive INBA was applied to the upper surface of each 
lanoKn-blocked leaf. 

Eight days later the treated leaves of the bean, oat, and com 
plants were removed. Stems of the bean plants were severed at 
the second node, and all parts above the second node were 
collected. Each part was weighed individually, dried at 80"* C. 
in a well-ventilated oven, reweigbed individually, and then the 
parts were combined by groups and ground to 40-mc8h for 
radioactivity measurements. The oat plants were severed at 
the up]:)ennost end of the first leaf sheath, and all leaves above 
tWs point w^ere weighed and processed as described for the 
bean plants. The com plants were severed at the upper end of 
the first sheath and parts above this level were divided so as to 
obtain combined samples made up of the second, third, and 
fourth leaves, resi)cctively. The com leaf samples were proc¬ 
essed os descril>ed for the bean plants. 

Radioactivity measurements were made on 50-mg. aliquots 
of the dried, ground plant samples under rigidly standardized 
conditions using a Gciger-Mttller scaKng unit and a lead- 
shielded, Geiger-Mfiller counter tube having a thin mica win* 
dow * For measurement, the samples were placed in cylindrical 
stainless-steel cups having an internal diameter of 32 mm. and 

* The tpparatas used had the following chancterlitics: counUng circnlt 
uale haTl^*64 oniU, with a regUter circuit for opeietlon of an extemai 
meebanical registerj lelf-^eitchlnt, end-window-ixpe cotmter tube having 
a thraahold voltage of l,aoo and a mica window S8 mm. in diameter, with a 
thlokams of S.2 ms./dDA 
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a depth oi 3 mm. Radioactivity measurements were 

also made imder the same conditions on 5(Vmg. aliquots of 
each of a aeries of reference standards prepared by adding 
various known amounts of radioactive INBA to samples of 
tissue from corresponding parts of untreated bean, oat, and 
com plants by the procedure previously described (J). The 
amount of INBA present in the experimental plant samples 
was calculated by relating the measured radioactivity in each 
case to that of a reference standard of comparable activity. 
Frequently interspersed measurements of the radioactive 
INBA standards also obviated correction for decay of the 
radioiodine (half-life period of 1“^ ■« 8.0 d.) during the experi¬ 
ments. ^^oper operation of the counting apparatus was 
checked routinely throughout the work by measuring the 
radioactivity of a radium D + E sample.* Background measure¬ 
ments (natural radioactivity) were also made at frequent 
intervals. 


TABLE 1 

AocmcuuiTion or INBA iw Tbxiokal Paxts* or Beau and Oat Seedlings 
AMD Its EnECT ok the Subbkquxnt Geowth or These Pakts 


INBA 
applied per 
plant (Kg ) 

Dry wt. per 
plant tenninal 
growth 
avg. (mg,) 

Net activity 
per 50 mg. 
tiuue 
(counts/ 
minute) 

INBA Mr 

50 mg. dry 
tistuef (mg ) 

INBA per 
plant terminal 
growth (ms ) 



Beans 



0.00 

1S5.0 

10 

0.00 

0.00 

3.13 

as.6 

3,810 

0.76 

1.26 

6.2S 

76.1 

7,670 * 

1.52 

2.31 

12.50 

S9.4 

13,724 

2.72 

3.23 

25.00 

58.5 

21,852 

4.38 

5.07 


Oati 


0.00 

38.2 

1.12 

0.00 

0.00 

3.13 

41.3 

2,894 

0.56 

0.47 

6.25 

38.0 

4,826 

0.94 

0.73 

12.50 

39.0 

7,194 

1.40 

1.10 

25.00 

40.9 

9,764 

1.91 

1.56 


* All parts shove sheath of first leaf of oat and above second node of 
bean plants are designated as tenninal growth. This portion developed 
during the period of treatment (S days). 

t Based on standards made from dried leaves of bean and oat jdants 
average net activities of S/M7 and 5,123 counts/mumte/v oi 
INBA, respectively. 

The concentration of INBA in the most rapidly developing 
parts of both bean and oat seedlings increased progressively 
as the amount of INBA afjplied to the plants was ijicreased 
(Table 1). In the case of the bean plant the accumulation of 
the compound in the terminal buds, even at the lowest level of 
applied INBA, resulted in a marked inhibition in the rate of 
growth of this tissue (45 per cent of control). At higher levels of 
application even greater inhibition in growth occurred, with 
maximum inhibition (approximately 32 per cent of control) 
attained upon the plication of 12 or more of INB A/plant 
(Fig. 1). In the case of the oat plant, however, no inhibition in 

«The radium V + Essmpk used as s standard in these invasttgatioas 
was kindly hunishsd by 1. F. Curtiss, Nstiooal Bureau of SUDdatds. Tbs 
sas^ eonslsted of ndium D ptatsd on thin panadium foU. Tbs absoluts 
beta-rsy activity of tbs sample, due essentially to radium B in sipilHbrium 
with fsdlttm D, was calculated by the Barssn of Standards to hairs a va tie 
oll47 mkronitiierfinds B ankrorutberfiml * 1 dfsbisttatton/ssMiid, V), 




tile mte of growth of young leaves occurred, regardless of th& 
limotuit of iraA app^ to, and absorbed by» the plant 

and com plants absorbed and accumulated appreciably 
less of the applied INBA than did bean plants. For example, S 
days after the application of 25 ;ig. of l^A to bean and oat 
plants, the concentraticm of the compound per unit of dried ost 
plant tissue was only half that found in the young leaves and 
stems of bean seedlings. Similarly, in com plants, w'bcre no 
inhibition in growth occurred, considerably less INBA was 
absorbed and accumulated in the young leaves than was 



Ftc. 1. Growth response of young leaves of Lean and cat seedlings 
created with different amounts of INBA. Valuev calculated on the basis of 
tontrola equal to 100 per cent. 


ali.sorbed arxi accumulated in bean plants treated with an 
ecjual amount of tlic comfjound. Nevertlieless, bccaust; of the 
wide range in the amounts of INBA aj^plied to the bean and 
oat jtlants, cxfrerimcntal conditions were attained in which the 



Fio, 2. Effect of applying iocreatlng amounts of INBA to bean and oat 
Mwdliflgs on the concentration of the compound in the young leaves of etch 
^aai. (These curves yield essentially straight lines when plotted with 
logarithm coordinaus.) 

Amounts present In the rapidly growing parts of the two plant 
types were identical, making it possible to compare the growth- 
Inhibitbg effects of this compound in these plants under 
strictly comparable condidons. This fact is appoFcnt when the 
INBA accumulation curves plotted in Fig. 2 are considered 
together with the growth curves given in Fig. 1. Equal con- 
centratums of INBA (1.9 Mg./SO mg. of dried tissue) were 


present In the young leaves and stems of bean plants and in the 
young leaves of oat plants when the plants were treated with 
approximately 8.3 and 25 Mg. of INBA, respectively. The 
growth of the young bean leaves and stems containing 1.9 pg. 
of INBA/50 mg. of dried tissue was reduced to 37 per cent of 
that of controls, whereas the growth of young oat leaves that 
contained an equal concentration of INBA was not at all 
affectecL 

It can be concluded from these results that the difference in 
the sensitivity of bean and oat plants to INBA cannot be 
accounted for on the basis of differences in the ability of the 
plants to absorb and translocate the compound or on the basis 
of a difference in the extent to which INBA accumulates in 
the rapidly growing parts of the plants, since with equal con¬ 
centrations in the young leaves of each type of plant the growth 
of bean was greatly reduced but that of oat was not affected. 
These results lend additional support to one of the two alter¬ 
native conclusions previously reached (J), namely, that the 
growth-inhibiting effects of INBA in the bean plant and its 
failure to produce significant inhibition in barley, oat, and corn 
plants must be due to differences in the manner in which INBA 
reacts with the plant constituents in each case. 


TABLE 2 

AccuicniATlONor INBA in Ijcavx;s or CoxN Skkdlincb 6 Days Kollowino 
A rrtiCATioN 07 25 or tux Compound to tkk Fixrt Lfap 


Leaf in order of 
development 

Dry weight 
per plant 
avg. (mg.) 

Net activity 

tissue 

(count#/ 

minute) 

INBA per 
50 rag- dry 
leaf tissue* 
(mk.) 

INBA 
per leaf 

(H-) 

Second. 

49.6 

5,298 

1.27 

1.26 

Third. 

63.6 

4,815 

1.04 

1,32 

Fourth. 

31.S 

3,621 

0.78 

0.50 


* Baaed on standards prepared from com leaves bavby an average net 
activity of 4,652 counts/mmuic/Y of INBA. 


Three other implications of the experimental results are 
noteworthy; (a) Growth of the terminal buds of bean planta 
was reduced roughly in proportion to the amount of INBA 
accumulated in them until a concentration of approximately 
2.7 mkV50 mg. of dry tissue was readied; at higher concentra¬ 
tions of INBA no greater inhibition in growth occurred. (!>) 
INBA continued to accumulate in terminal buds of bean 
plants even after maximum inhibition had been attained, 
(c) In the case of the translocation experiments with com 
seedlings, the concentration of INBA was greatest in the oldest 
leaf assayed and least in the youngest one in which the INBA 
content was determined. On the baus of these observatians 
and other evidence to be presented at a later time, it is cour 
sidered probable that INBA, and perhaps other plant-growth 
regulators of this type, not only accumulates primarily in the 
plant tissue that is developing most rapidly at the time the 
compound is applied, but also combines stoichiometrically and, 
for the moat part, irreverubly with certain essential metabo* 
lites of these tissues to exert its growth-inhibiting effects. 
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A Nutritional Disease of Oats Appareni^y Im^v^ Cereaan. in another e^riment an asitortment of 

treatments were tried including fertilUcr, rate of top drettsing 
with nitrate of soda, seed treatment with New Improved 


Due to the tack of Copper 

Hknky C. Haheis 

Department oj A^ronomy^ 
Florida Agticuliural Experifumi SUUton, Gainesvilh 

, A deficiency of available copper in the soil is reported to 
have caused a nutritit)nal disease of oats in Kuropc (Y) and 
in Australia {2), but apparently this disease has not been re^ 
ported in this country*. However^ a similar disease has appeared 
in oats planted on the Experiment Station Farm at Gainea- 
vilic> Florida, and this reptort is concerned with the symptoms 
of the trouble and the remedy for it. 

The oat variety, Florida 167, when grown on certain parts 
of the Exi>erimenL Station Farm, has exhibited for several 
years an ajiparent nutritional disease. Others varieties have 
been' affected, although they have lieen grown to a lesser ex- 
tent. The symptoms of this disease develop on this variety as 
follows: After being seeded at the usual planting time in No- 
veml>cr, the oats come up and at first appear normal. The only 
difference detected after al)out two months is that the affected 
oats are smaller than nonaffected plants. In later stages uf 
growth, about three degrees of severity of the symptoms have 
t>een noted, namely, severe, moderate, and slight. In severe 
cases the leaves lK;gin to show a characteristic marginal chloro¬ 
sis early in February. As the disturbance progresses, the margin 
and tifjs of the leaves iMicome brown or may look, as if they 
have been scorched. Tillers begin developing about the middle 
of February, The emerging tips forming the bud of the tillers 
fr<H|uenUy are rolled up tightly, and the rolled-up part l>e- 
comes light colored, then brown, and eventually may die. 
After that the entire plant may die or may struggle along, 
putting out new tillers which in turn develop similar character¬ 
istics, Such plants produce practically no heads and little 
foliage. If the condition ia mixlcrate, the plants will have some 
of the characteristics descril)ed above. New tillers develop 
late, which results in the plant material l>eing immature at 
normal harvesting time. The oats produce heads, but instead 
of ripening to a normal yellow color, these heads tend to have 
a whitish-green color, and very little grain is produced. Slightly 
affected plants appear normal except for considerable blasting 
and light grain. Stimetimes the upper leaves, w-hich cover the 
head just as it emerges, are chlorotic and may even appear 
scorched. Symptoms of this nature on this variety have been 
observed on several farms in central Florida. 

Affected plants seem to develop wiry roots that slu)w root 
rot in various stages, !ml this is probably secondary in nature. 
There was no apparent difference in the amount of Helmm- 
ihosporium leaf spot on affected and normal plants. 

Field experiments, in which the Florida 167 variety was 
grown, were conducted in a badly affected area* in an effort to 
determine the cause of tlie abnormality. In (me set of ex|>eri- 
ments a uniform Ul>eral a]>plication of the major fertiliiier 
elements, nitrogen, phosphorus, potassium, calcium, mag¬ 
nesium, and sulfur, >vas applied. In addition to the major 
elements, copper, zinc, manganese, boron, and inolyMenum 
were applied to the soil in oil possible combinations Wore 
seeding fhe oats. The copper was applied as copper chloride al 
the rate of 10 pounds/acre. The were treated with New 

»The soil type U Arredondo laswy fine fahd. 

m 


Ceresan, and the minor elements in combination with these* 

Oats which did not have copper developed severe symptoms 
of the disease and produced practically no grain. The foliage 
was small, and very few plants even produced heads. Oats 
grown on every copper treatment were either free or practically 
free of the described disease and produced relatively good 
yields. The only treatment of value was copper. Top dressing 
with extra nitrate of soda seemed to accentuate the trouble. 

Copper chloride which was applied in 1944 to old fertility 
plots aifc Copper sulfate which was applied in 1942 had a 
pronounced residual effect on the yield of oats and largely 
prevented the disease. The disease w-as prevalerU in other 
parts of the old fertility exi)erimenl. 

A more detailed rejwrt will be published elsewhere. 
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The Migration of Newly-hatched 
Loggerhead Turtles Toward the Sea' 

Robkkt .S. Oanikl and Icaki:, U. Smith 
rnmrsUy o/ Missouri and I 'niifersily o/ H^hconsin 

The initial adaptations of newly-lmlched loggerhead turtles 
may be divided into three major liehavioral sequences; (1) es- 
cajje from the deep nest on the ocean beach; (2) direct migra¬ 
tion to the sea immediately after esca|>e; (3) orientation tow'ard 
deep water once the ocean surf is reached. 

The conditions of development of the loggerhead turtle pre¬ 
clude the possibilities of prenatal stimulation in determining 
the remarkable adjustments of the newly-hatched animal. The 
nest of the^ turtles, a hole in the sand alK>ut one foot in diame¬ 
ter and tw'o feet deef), is installed in midsummer months by the 
adult female, which immediately afterward returns to the stea. 
Each nest contains from SO to 200 eggs. After an incubation 
period of about 7 weeks the young turtles hatch, mill around in 
the nest for 3-5 days, emerge as a group, and make a rapid run 
for the ocean. Although the crawl fnjm the nest to the water 
may cover a distance as great as 25 yards, no errors are shown 
in direction of crawl. Once in the water, the animals swim 
toward tlie open ocean. The escape from the nest, which occurs 
typically at night, is accomplished by slow activity in the nest, 
wMch raises the nest floor gradually to the beach surface by 
knocking sand from above. 

The guidlngphysical stimuli which determine the nest-tu-sea 
movements of the young loggerhead have l>een the subject of 
some previous investigations. Hooker (2) and Parker (J) have 
referred to positive geotropic reactions, visual hue discrimina- 
ti^ and preference, and discrimination of visual ^'(^ennen” 
(the uniformity of the ocean horizon) as posidble moans of 
explaining the oriented crawling. 

In order to determitte the critical stimuli for the directing of 

1 Treteated before th« Mldwesum Psycholegtcftl Ateectsdea ^6 
tion AAAS, 8u Louitt iiaiceh 1^. 
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migration in the young turtle, obe^vations were made 
under natttml conditions and in a privately arranged kbora' 
tory on tlie east toast of Florida* 

The major results of these studies show that the newly> 
hatched loggerhead is activated and guided in its movements 
from the nest to the sea by photc^inesis and phototropism, the 
critical stimulus for which is normally the light reflected from 
the ocean surf. The following observations will serve to indicate 
the validity of this conclusion. 

TABLE ) 

NuMBKm or Tir»Ti.Rfi Resending PosmvELV to SiuvtTANr.onsLY 
FaESKNTEa Light and Gkavitational Stuhvlation 


Anxle of 
incUnf 

No, of 
onimaU 

No. showing 
positive geo¬ 
tropic re¬ 
sponse 

No. showing 
positive 
jihototropic 
response 

No. 

stiowing 

ambiguous 

resTwnse* 

6“ 

16 

I 

- 

! ^ 

7 

10'’ 

6 

1 ! 

i 

: 2 

uv 

11 

, 2 

H 

I 

Totol. 

__ 

4 

tv 1 

i '*0 


* This sroup indudcH inartivc animals as well as 4 anim&Is which moved 
in no particular direction around the release point on the inclined plane. 


Neither sound nor smell of the water will direct the craw Ung 
movements when vision of the surf is prevented. Sixty newly- 
hatched animals placed in an ojjcn pit on the beach milled 
around but showed no oricntwl movements in the direction of 
the water. When vision of the surf was i>crmitte<l by placing 
them on the open beach, they entered the water immediately. 
Four animals, released on the Ijcach on a quiet, moonless night 
when the surf was absent, failed to find the water, but when 
released later, at the same pfnnt on the beach, after the moon 
had risen, they crawled (juickly into the ocean. 

A group of 5 animals placed on the beach at night were ob¬ 
served to follow a beam from a flashlight as it was ntovexi 
around on the beach suiface. Confusion of orientation was pro¬ 
duced in a group of 50 turtles by releasing them on the beach 
cm a moonlit night and by stimulatifig them simultaneously by 
a spot of light directed near them on the sand. About half of 
the animals followed the spot of light as it was moved about, 
and the other half crawled to the sea. Some individuals could 
be induced to reverse their direction of crawd, even after getting 
into the water, by moving the light from the edge of the ocean 
up onto the slope of the beach. 

In the laboratory, the newly-hatched animats became very 
active when stimulated by ambient light, even of moderate 
intensity. Focal light stimuli in addition prompted the animals 
to approach and attack the light scntrcc. Turtles also showed an 
acceleration in apiirooch time negatively related to distance 
from a focal stimulus. Circular crawling in the direction of the 
seeing eye was induced by temporarily blinding one eye and 
iUuininating from above. 

An sqsproximate threshold of discrimination of light inten- 
rity was determined by observing the movements toward two 
light panels differing in brightness. They discriminated %ht 
mttoa as kvw as 1:2 at an illumination level of 0.1 miltilambert. 
Tlda discriiniiiatioD is smaller than the light differences typi¬ 
cally occurring either at night or during the day between the 
•ttrif and auriounding areas oi beach and ocean. 

stimulus vfm.% compared with light directly by 

mi 


releasing the animals on an inclined plane with a lighted win' 
dow at the t0f>. The results (Table 1} Indicate that geotro- 
pism is relatively ineffectual. In a similar experiment, pairing 
light with sea water, the light approach again was dominant. 

Further experiments were conducted to discover whether 
the turtles would crawl toward a ^‘broken*' visual patterh in 
preference to a *^uniform’' pattern, when opposc<l by a bright¬ 
ness difference favoring the broken pattern. Every one of a 
group observed approached the brighter but interrupted stimu¬ 
lus pattern in preference to the dimmer uniform field. This 
result pointed to an interpretation in favor of lighl rather than 
pattern as critical. As applied to the natural environment, tliis 
indicates that it is unlikely that the presence or absence of 
ireea, shrubs, or sand dunes defines the seaward movements. 

inasmuch as the migratory^ nest-sea reactions normally 
occur at night under levels of illumination precluding the tKWsi- 
bility of hue discrimination for the rod-cone eye, as is found in 
turtles, it was considered that hue discrimination could not 
determine the movement. 

The jireviously retxirted embryonic study of development in 
the loggerhead {‘^) disclosed that the crawling and swimming 
movements evolve as specialized reactions within a matrix of 
more generalized l)ody movements, and that these reactions, 
along with the migratory response ])attem itself, may be 
elicited in animals prematurely released from the egg. The 
fundamental character of the oriented reactions was further 
established by the fact that the movements toward light 
stimuli are relatively unmodifiable through learning of a detour 
path in a Y-maze. The conclusion was clear from these oliaer- 
vations that the light-induced movements were sufficient to 
account for the stcreotyiwd character of the actual sea-ap’ 
proacb Iwshavior. Positive phototropism, conceived as a stage 
in maturation, is further suggested by the fact that the response 
becomes w^cak at about 6 days of age and a negative response 
to very bright b'ght appears at about 3 weeks of age. 

It may be concluded that the |)hatotropic reactions to differ¬ 
ences in light intensity and the kinetic effects of light, which 
may be observed under both laboratory and natural conditions, 
have significant relations with the environmental circum- 
stancos under which the nest-sea migration occurs. At night 
the white and sometimes phosphorescent surf constitutes tho* 
most intense light stimulus in the nest locale. This light is ap- 
fxarcntly the critical stimulus for both activating and guiding 
the ocean crawl. At dawn or dusk or, in fact, throughout the 
day, the brilliant surf also acts as a directing and motivating^ 
influence for the animals to reach the ocean. 7'he observationa 
showed that the positive responses to light are dominant and 
invariable during the first few days after hatching. In addition, 
it was observed that the female adult carefully selects nestsites 
which provide clear vision of the surf, and that other geo¬ 
graphic features arc not involved in the nest location. 

The physical stimuli effective in leading the animal frirni the 
surf to the deei>er areas of the ocean and the processes under¬ 
lying these movements were not clearly defined. 

Theac studies will be rcport4Mi in full elsewhere (1).* 
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I N THE L A fe O R AT O R Y 


Routine Analysis of the Alpha Activity 
of Protactinium Samples 

M. Blau and H. Sinason 

Gibbs Manufacturing and Research Corporation and 
Canadian Radiu^n dt Uranium Corporation, New York City 

The classical method of measuring the alpha activity of 
protactinium consists of the following procedure: The samples 
containing protactinium are painted on metal discs as uni- 
formily as possible and in extremely thm layers in order to 
provide minimum absorption for the alpha particles of pro¬ 
tactinium, The current produced by the alpha particles of the 
sample is measured by an electrometer or electroscope and 
compared with that of a uranium standard. 

The current obtained by the protactinium sample, ex¬ 
pressed in e. s. u.j is used for the determination of the number 
of alpha particles emitted by the sample: 


N‘e*n, 


{« 


where N ia the number of alpha particles emitted; c, the elec¬ 
tric charge of an ion; and n, the number of ion pairs produced 
by an alpha particle of protactinium along iU path through 
the ionixation chamber. 

Knowing the half-life of protactinium, the number of alpha 
particles emitted by* for instance, 1 mg. of protactinium can be 
calculated. One mg. of protactinium emits in total (whole 
sphere) 1.85 X 10* alpha particles/second. 


I’he fraction 


2N 

1.85 X 10» 


gives the amount of protactinium 


(in mg.) which the sample contains, provided that the absorp¬ 
tion of the layer of foreign material can be neglected. How¬ 
ever, this assumption can actually never be rcali 2 «d 


completely.\Therefore, the maximum value of 


2N 

1.85 X 10» 


corresponding to a zero absorption has to be determined by 
extrapolation, measuring samples of decreasing total weight 
Current 

The ratio —-- incr^es with decreasing layer 

weight of sample 

thickness and, plotting these values versus the weight of 
the samples, we obtain a curve whose intersection with the 
ordinate ^ves us the actual value of the protactinium content 
per unit weight of sample material. 

It Is evident that this method is time consuming and subject 
to various errors, especially if the sample is very dilute with 
resiject to the protactinium content Moreover, this method 
presents a great many difficulties in plants where other radio¬ 
active .products are present, especially alpha radiators of 
shorter half-life than protactinium, because even the slightest 
contamination introduced in the process of painting the discs 
can give rise to great errors. If, for Instance, in a sample of 1 
mg. of protaednium/gram, only mg. of polonium is pres¬ 


ent, the error in the determination of the protactinium content 
would amount to more than 10 per cent. 

In order to overcome these difficulties, we decided to apply 
for roftine measurements the method of measuring the 
samples in thick (alpha-saturated) layers, especially since it 
affords leas handling of the material, which, after suitable 
grinding, is filled into special, strictly uncontaminaicd dishes. 

The theory of the ionization, above alpha-saturated layers 
of material, due to its emission of idpha particles was given by 
R. D. Evans (/). The number of ion pairs, Nip, produced by 
tlic alpha particles emitted by 1 cm.* of the sample layer is 
given by 

*Nip « , (2) 

e*f 


where J is the current due to the alpha particles of the sample; 
e, the charge of the ions; and f, the surface of the sample. As 
these samples contain much more material! than the painted 
layers, a slight contamination does not affect the accuracy in 
such high degree and can be recognized more easily be refilling. 
The relationship between this number and the content of pro¬ 
tactinium per gram of the sample Pa is given by the equation 

Nip - i (EKRX^PadM). (3) 

Ap, 

In this equation L is the Avogadro number and the atomic 
weight of prolactimum; the radioactive constants, EK, R, 
X, Pa which refer to the specific ionization and range of the 
alpha particles and to the disintegration constant of protac¬ 
tinium, have been tabulated (i), Therefore, Pa, the protrac- 
tinium content per gram of sample, could be calculated if d, 
the density of the sample, and /x, the absorption coefficient for 
the alpha particles, i.c. the ratio between the alpha particle 
range in the solid to its range in air, arc known. 

The density of the sample can be obtained experimentally, 
but would require separate measurements; on the other hand, 
an experimental determination of m presents quite great 
difficulties. 

To overcome these dilhculties and to establish simultane¬ 
ously and once for all the value of the product ‘Vd” fot our 
special samples (ZrPiO?), we proceeded as fottows: 

(1) Very careful measurements were made uring the first- 
described method of thin-layer samples in order to obtain 
directly the content of protactinium per gram of the sample. 
^Thereafter, exactly riie same sample of material was used in an 
alpha-saturated layer, and the product ^Vd** was calculated^ 
substituting for Pa in Equation 3 the value found in the thin- 
layer experiments. The average value obtained in four series of 
measuremenls is; ^*d - 2-36'10“*. 

(2) An accurately known quantity of polonium waa added 
to ZrPiOr samples of low protactihlmn content and later alao 
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$0 WactiVa^ S&rl^tOr T^e pc^onlum wa» (a) added 

in Inm pf a solution (8Q) and (b^ precipitated on fenic 
bydrtPdde {Fe(QI{}|]. 

In case (a) the exact quantity of polonium was determined 
by spinning a nickel foil in an aliquot part of the polonium 
solutiem used for the experiment and by measuring this foil 
by photoelectric or ionization methods. The solution was 
thoroughly mixed with the zirconium sample and dried at only 
slightly elevated temperatures until the original weight was 
reached. Because of the liigh specific activity of polonium^ no 
correction factor with respect to density changes have to be 
mode. Two series of measurements gave the average value of 
' fid - 2.20 X 10-^. 

In case (b) a nickel foil with a well-known amount of 
polonium was dissolved and the polonium precipitated on 
Fe(OH)*. By this |)rocedure about 5 per cent of the original 
polonium quantity is lost, aiid this factor, as well as the 
change in density by adding approximately 10 tng. of I‘'e(OH)» 
to 1 gram of sample material, was taken into consideration. 
Six series of measurements gave the average value of ^d •» 
2*10"*; this value is smaller than that in C^) and 11 per cent 
smaller than in case 1. In three series out of these six we meas¬ 
ured only the quantity of added Fe(OH )3 before the precipi¬ 
tation w’ith polonium and did not observe the weight after 
having dried Uic sample. It might be that, because the drying 
was not complete, the value of density api>ears too small. On 
the other hand, the values of scries 1 may be too high, as the 
samples were very dilute with resi>cct to protactinium, so that 
the active material is covered with an absoqjtion layer. 

The average value of tiie three sets of measurements, 
Md * 2.22 •KT'*, was accepted and introduced in Fxiuation 3, 
which now allows us simply to calculate the content of pro¬ 
tactinium precipitated on ZrPiO?, if the sample is measured 
in alpha-saturated layers. 

For routine measurements, the necessary calculations can be 
still further simplified by comparing the ionization above the 
protactinium samples with that appearing over the uranium 
standard. If the ionization effect is the same in both cases, 
assuming equal surfaces of the preparation, we find that the 
content of protactinium in the zirconium sample is 1.3 X 10*^ 
gram/gram of sample. Therefore, the protactinium content in 
grams per gram of sample can be expressed by 

Pft _ JiiSSlii* .i,3.io-»gram. 

Juioi 

The above considerations, of course, arc valid only if tJie 
radioactive element is always separated by tlic same chemical 
processes, a common occurrence in routine work of this nature. 

The use of poLonium for the determination of the factor ^d 
in the case of protactinium samples is self-indicating because of 
the nearly equal range of the alpha particles emitted by these 
radioactivf elements. However, the same procedure can be 
recommended in the case of other alpha emitters of appreciable 
half-liie, e.g. plutonium and other transuranic elements, since 
the addition of polonium, due to its high specific activity, does 
not alter the al>sorpUon in the sample. 
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A Simjile CkantitatiTe Method for 
Intravenous Injection of Small 
Volumes of Fluid 

Henhy L. Barnext and Francis X, Feixers* 

New York SespUd and Comelt University Medical CoUene 

Depwrimenl x)f Pediairics 

The intravenous injection of small, accurately measured 
quantities of solutions is frequently required in physiological 
investigations. In most of the reported studies the technic has 
consisted of using a syringe calibrated to contain the solution 
and final rinsing of the syringe with blood several limes to 
insure complete delivery (/). In the course of a study of the 
distribution of radioactive and nonradioactive substances 
injected intravenously into small infants, a simple technic was 
adopted which has several advantages. 

The arrangement of the apparatus, which consists of two 
ordinary glass syringes with Lucr locks and a metal three-way 
stopcock,* is shown in Fig. 1. One or more solutions arc de¬ 



livered from sterile vt>lumetric pipettes of desired capacity 
into the upright syringe barrel, A, with the stopcock handle, 
B, in position 1, After tlic vein is entered, the handle is turned 
to position 2, and the plunger of tlie horizontal sjTinge, C, 
is withdrawn, bringing the solution into the liarrel. Returning 
the handle to position 1 and advancing the plunger into the 
barrel delivers the solution through the needle into the vein. 
The upright barrel can then be filled with saline to the height 
of the original fluid level and washed through the apparatus 
as many times as desired by repeating the above maneuvers. 

One-ml. aliquots of four different solutions (thiocyanate, 
creatinine, mannitol, and sodium-^-aminohippuratc*) were 
pipetted into the upright barrel of the assembly and then 
delivered through the apparatus into 2,000-ml. flasks. With 
two 4rmJ. rinsings of the assembly into the flasks, concen¬ 
trations of the four substances were found to be identical with 
those in flasks into which similar aliquots were delivered 

> With the technical utUUnce of Oorothy Weber. 

* This U the type Gammonly used for intravenous injections in pediatrics 
and is available from Becton-Bickinson k Company, Rutherford, N«w 

*The nuumltol and sodhua'P'aininohippurate were kindly supplied to 
ns by W. F. Boter, of Sharp R Ddbme, Inc., Philadelphia. 
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ilirectly from the pipettes. Quantitative recovery was con* 
firmed h>' findin^t no residual substances in additional rinsings 
of the assembly. 

The difficulty of intravenous injections in small infants is 
not increased l)y using the arrangement of the syringes de- 
scriljcd. The technic hius the following advantages; 

(1) The volume or volumes of solution to be injected can be 
measured more accurately from volumetric pipettes than from 
calibrated s\Tinges, and the former are more rcadils' available, 

(2) Sf'veral solutions can be measured (piantitalively and 
given in a single intravenous injection. 

(3) Rinsing is done with saline rather thaii aspiraitHl IjliK^d. 
The small amount of additional lUnd required to rinse the 
assembly will not, in m()St instances, introduce u signiftcant 
error in the determination of Hu id “sjmees.’^ 

The last two items are particularly applicable to studies of 
infants or small animals in which multiple injections and 
rinsing with blood are difiicult. 
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A Crystalline Pituitary Protein With 
High Growth Activity* 

Jacob B. Ki.su man, Aufaxi) K, WiufKUMi, 
and Janv. A. RcssKUt 

Deparlnient of Physiological Chemistry^ 
Yale (University 

During current work on the fraetkmation with alcohol of 
calcium hydroxide extracts of fresh beef anterior pituitary 
glands we have obtained crystalline fractions 5\ilh very high 
growth hormone activity. The procedure is briefly as ftdlow's: 
Dissected anterior lobes arc frozen in solid carbon dioxide and 
ground to a fine powder. .After the carl)on dioxide has evapo- 
rat^, the gland powder is suspended in calcium hydroxide 
Bohttion, pH 11.5, and stirred vigorously overnight. This and 
all subsequent operations are carried out in a cold room at 
0“S® C. The pH of the extract is adjusted to 8.7 by bubbling 
in carljon dioxide gas, and after the mixture has stood again 
overnight it is centrifuged and the residue is discarded. To the 
supercllitant solution, vigorously stirred, 1:1 aJcuhoKwater is 
riowly added. Successive additions yield S fractions: A, at 
pH 8.6 and 13 per cent alcohol; B, pH 8.6,19 per cent; C, pH 
6.8, 23 per cent; D, pH 4.6, 23 jjcr cent; and E, pH 4,6,40 per 
cent. The fractions are separated by centrifugation, resus* 
pended in water, and lyophilized. To prepare crystalline mate¬ 
rial, fraction A or B is dissolved in calcium hydroxide, pH 11.5, 
to make a 0,5 per cent solution, the pH is adjusted to 8.6 with 
carbon dioxide, the solution is centrifuged, and to the super- 
natant solution, vigorously stirred, enough 1:1 alcohol is very 
slowly added to make an alcohol concentration of 7 {>er cent. 
'ITie crystals, wltich impart a beautiful silken sheen to the 

^ The work reported in this paper is being done under a grant from the 
Affittican Cancer Society on the recommendation of the ComniitLee on 
Growth, National Researcli Council. 


solutions from which they appear, seem on microscopic exami¬ 
nation to be very thin, rectangular plates, many of them 
broken because of the shearing stresses of the vigorous stirring 
which is necessary during the addition of the alcohol. They are 
centrifuged off, suspended in water, and lyophilized. In the 
first experiment, starting with 304 grams of fresh glands, the 
yield of LT>'stalline material from a portion of fraction B was 
200 mg. In the second experiment, in w'hich 350 grams of fresh 
glands were used, the yields were 74 mg. fmm fraction B and 
950 mg. from fraction A. 

The three crystalline fractions stj fur obtained have been 
asisayed b>^ the lO-day growth test on hy|)ophyseclomized 
rats. TJ^nr activities were compared with that of a purified 
growth hormone preparation made hy us aca>rding to the 
method of hi, Evans, and Simpson (/). 1'he results are sum¬ 
marized in Table 1. 


TABLE 1 


FfACttUll 

No, of rau 

I)oft«/day 

Mean weights of rats 
(grams) 




(mg N) 

Initial 

Final 

('bangr 

3UA 

3 

0.020 

0.0032 

194 

312 

+1H 

49A 

.i 

0.100 - 

0.0147 

92 

117 

■f25 


S ' 

0,010 

O.OOLS 

95 

108 

■fl3 

50A 

3 

U.KMi 

0.0142 

91 

112 

+21 


3 

O.OlO 

' 0.0014 1 

S7 

98 

+11 

Li 

a 

0.099 ; 

0.0131 

95 

120 

+25 



[ 0,010 i 

U.001,i j 

91 

108 

+ 17 


.Autopsies carried out on the test animals showed tliat the 
weights of the thyroids, adrenals, testes, seminal vesicles, 
prostate, and liver were not different from the weights of these 
organs in uiiinjccted controls. Histological studies on the thy¬ 
roids are not yet complete. In the tests with fractions 49A, 
50A, and the Li preparation the w’idths of the tibial epiphyseal 
cartilages w'ere also measured. T'hese w ere in for 7 controls, 
125; for 49A, 50A, and the Li preparation, at the 0.1-mg. dose 
level, 320, 309, and 379, resiieclivcly; and at the 0.01-mg. dose 
level, 291, 270, and 278, respectively. These results provide an 
additional measure of the activit\' of the crystalline prepara¬ 
tions. 

The three cr>’stalline fractions have been examined electro- 
phoretically in i>ho5phate buffer (ionic strength, 0.2) at pH 
8.0. Two comiX)nents were noted in each instance. Additional 
electrophoretic studies on recrystallized material arc in prog¬ 
ress, experiments are under w ay to determine whether the two 
components can be sei>arated, and further work is being done 
to determine the maximum yield of active material obtainable 
by the new method. 

The results so far indicate that crystalline preparations 
comparing favorably in growth activity with the purified 
hormone can be prepared in excellent yields by a relatively 
simple alcohol fractionation of an alkaline extract of anterior 
pituitary glands. Although not all of the fractions obtained 
have t>een studied thoroughly, it is hoped that the procedure 
may lead to the isolation in pure form of other active principles 
of Jhe anterior pituitary gland. 
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Exchange of Carbon Dioxide Between 
ISarium Carbonate and the 
Atniosphere‘ 

W, J). Akmstrono and Jack Schiibkht 

Departwenl of Pkyswlogical Chemistry and Laboratory 
of Dental Researchj Vniversiiy of Minnesota 

]l was observed that precipitates of barium carbonate 
(BaC’^Oa + Ha('**Oa) used as standards for radiocarbon 
(C^) measurements ap^ieared to Itise a significant amount of 
radioactivih' when stored for several weeks in contact with 
air in covered Petri dishes. In an experiment designed to test 
these observations and in which the (leiger-M tiller counts were 
referred to a uranium sUindard a sample of radioactive bar 
ium carbonate lost 2.7 per cent of its original activity in 6 
days. These findings could be explained as l)eing the result of 
the incorporation in the precipitate of from the atmos¬ 
phere in exchange for . A mechanism for the exchange 

was postulateti as follows: 

0K>2 + 11,0 -- 

BaO^Os -f- BaCi*0, + H^CM(h 

HaC»()3 IhO -h 0*02 

Evidence that the exchange rtccurs and that the hypothe¬ 
sised mechanism is correct was ol>taincd when it was demon 
strated that (a) no loss of radioactivity by barium carlK>nate 
occurs in the absence of water vapor or carbon dioxide, and 
(b) radioactive carbon dioxide is released to the atmosphere, 
when the exchange occurs, in an amount equivalent to the de¬ 
crease in radioactivit\’ of the barium carbonate. 


admitted in sufficient amount to restore the pressure to atmos¬ 
pheric after the desiccator had been exhausted with a water 
pump. After the times indicated, the carbon dioxide present 
as a gas in the desiccator was collected in sodium hydroxide 
solution and the carbonate of the whole of this solution, or of 
an ali()Uol, preciiMtated as barium carbonate {!). The radio¬ 
activity of these precipitates and of the original barium car¬ 
bonate, after drying and reweighing, were then dcbtrmincti. 
The activity of all samples was corrected for changes in counter 
performance by reference to counts of a uranium standard 
which was counted at least four limes alternately with each 
sample. 

The total activit) of the precii)itates, all of which were 
“thick” samples, were calculated by mullipKing the observed 
C(»unt, corrected for counter performance and bac:kgTound, 
h\' the ratio of the thickness of the i»reripitiite (expressed as 
mg./cm.*) to 20. The relatively large statistical error show'ii 
for the radiocarbon found in the desiccator gas in Experiment 1 
is due to the fact that the large amount of carbon dioxide 
necessitated counting a barium carbonate precipitate which 
conUiined only of the total carbon present In the gas phase 
of the desiccator. 

In ExjH'riment 1 the original precipitate lost .?7.4 per cent 
of its r«.dioa<.:tivity and, within the limits of exj^crimcnlal error, 
all of the rmlioactivity sc lost was recovered as carbon dioxide 
in the atmosphere above the precipitate. I'he loss in wxighL of 
the precipitate after the treatment is prol>ably within the 
experimental error of weighing the lirass dishes and would 
account for no more than 1.74 jwr cent of the decrease in 
radioactivity. In other trials similar to I'.xtwriment 1 radio¬ 
activity e(|uivalent to 12-48 jx^r cent of the total was lost by 
the precipitates in 48--60 hours.* These results, ol)tained in the 


I’ABbK J 

KkFW'T ok WatKR ^ND CarHON lJfOXI»K ON I.OKS OF Haduxasbon hv Basii'm Obbonatk (I - 22 ' C-.) 


Esj). No, 

Treatment 

Conditions ' 

Time 

^hr.) 

1 Original wrighl 
of precipitate 
j (mg.) 

! - - - - ' 

i i 

[ Weight of precipi- j 
late after treatmentj 
img.) 

j 

Total activity of precipitate 
j (counls/minute)* 

1 Before treatment j After treatment 

' 1 

Total activi^ 
recovered iillCOi 
in desiccator* 

1 

HjO -f CUKh ! 

6.S 

1 t78.l 

I7.VU 

i- i 

t.782 ±iu i 

1.115 db 16 

620 ± 9f) 

2 

Hit) + N, ! 

71 

1 170..t ' 

! 176..1 ; 



B.G.t 

i 1 

P,0. + \ 

41 

i 1.S7..5 1 

t.S7.(i 

!.448:irl6 ' 

10 

B.G. 


•The activity results are shown dt the square root of the sum of the «<iuftrc« «»f the errors of the sample and hackaround. 
fB.G, » Not Kiftnificantly diSercnt frtnn the WkRmund count. 


Precipitates of barium carbonate containing radiocarlwn 
with the weights shown in Table 1 and surface areas of 5.73 
cm.* were collected in brass, Buchner-type funnels, as pre¬ 
viously desKTibed (/). After the radioactivity of the precipi¬ 
tates had been measured with a thin mica window counter, 
each funnel and precipitate was separately placed in a vacuum 
desiccator of 2-h capacitj- under the conditions indicated in 
Tabic 1, In Exj>eriments 1 and 2 the bottom of the desiccator 
was covered with a layer of acidulated Avater in order to satu¬ 
rate the atmosphere of the container with water vapor. In 
Experiment 3 the air in e'en tact with the barium carbonate 
was kept dry by a layer of phosjihoruR pentoxidc covering 
the bottom of the desiccator. The gases (C‘*02 or Nj) were 

* Tbi« work ws» carried out with the aid of grants from the John and 
Mary R, Maikle Foundatton and the Graduate School of the University 
o< Minnesota. 


presence of water vapor and carbon dioxide, and the fact that 
no loss of activity occurs when barium carbonate is treated as 
indicated in Experiments 2 and 3, arc evidence that the mech¬ 
anism postulated above is correct. I'ndcr the conditions of 
these exiHTiments it appears that the exchange, as in Experi¬ 
ment 1, occurs uniformly throughout the precipitate, since 
thorough mechanical mixing of the barium carbonate after 

* A sample of enriched D* barium carbonate contaitiiug 2.86 atom per 
cent exreus of C** was subjected to similar treatment. The atom per cent 
excess of was reduced to 2.64, showing that a dehnito exchange with 
atino&pherlc CX)u had occurred. Since the OK>i released was diluted 75-fold, 
it was not fiouiblc to ascertain with accuracy the resulting increase in 
Cw/O* ratio in the atmosphere of the desiccator, although qualitatively 
this gas showed an enriched content above iu original composltitti. 
The enriched BaCOs and the analyses were kindly provided by Alfred O. 
Nier, Defiaitment of Phyalca, and Nathan Lifson, Dciuirtment of Phyii- 
ology,'University of Minneaou, 
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the Ueatment caused no change in activity. This would not 
have been the case had the exchange occurred only on the 
surface layers of the precipitate. 

These observations indicate the necessity for preserving 
carbonates which, in the solid state, are to be used as isotopic 
carbon reference materials in such manner that carbon 
dioxide or water, or both, are excluded from contact with the 
Bc^d substance. Further, the observations confirm the pos¬ 
sibility that one of the {)athB by which sunflower leaves ab¬ 
sorb carbon dioxide from the air is by icxchange of carbon 
dioxide with insoluble carbonates in the leaves {Z). 
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The Use of Isotopes to Determine the 
Rate of a Biochemical Reaction^ 

Mesuah Bkanson 

Department of Pkysks^ 
Howard University, Washington, D. C. 

Radioactive and stable isotopes are being used increasingly 
to determine the rates of biochemical reactions for which 
suitable techniques were previously not available. The theory 
of this applicatian of isotopes has been discussed by Zilvmmit 
and his collaborators {Z) and by Branson (7). Both formula¬ 
tions show that in order to determine the rate for a substance, 
B, fonned from A, the experimenter must have information on 
the time dependence of A and B. 

Branson’s integral equation formulation gave 

M(t) - M(0)F(t) + R(«)F(t - e) dfl, 

where M(t) is the amount of substance present at time t; 
M(0) is the amount initially present; F(t) is the “metabolis¬ 
ing’* function—the function which multiplies the original 
amount to give the amount present at time t; and R(t) is the 
rate of accumulation. The equations applicable to the system 
A B, where A is transformed into B liy a first order chemical 
reaction, are; 

A*(t) - r R(a)F(t - e) 

Jo 

B(0) - B(0)F,(t) + r R,WF,(t - e) do (1) 

Jo 

B*(t) - C f ^ A*(0)Fi(t - 0) do, 

Jo 

which assume that the amount of B present is constant and 
R » CA. 'Hie starred quantities refer to the substances iso- 
topiesUy tagged. Hence, if we are interested in the R and F* 
afESCK^ted with B(t), we must determine experimentally A*(t), 
and B(0). 

* Thb work it bdne iupported In part by t graat from the Research 
Corpoiation of New York. 
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The procedure is open to severe ciitidsm in inost oam|dex 
bkdogicsl systems, for it requires the unequivocal pioof that 
B is the exclusive product ^ A. In general that will not be 
true; and, if it were, the scheme would be difficult to establi^. 
Under the dynamic conditions existing m biological systems^ 
wc can expect side reactions and complex chains, some o£ 
which may lead eventually from A to B. 

One procedure for eliminating the dependence upon meas¬ 
urements of A*(t) would be to introduce the tag^ sub¬ 
stance suspected as being the precursor of B*(t) in system 
or series of animals and the tagged substance, B(t), in a 

similar system. From the first system we have 

w, 

B*(t) - r R(^)F(t - ff) cW (2) 

Jo 

and from the second, 

B(t) - B(0) F(t), (3) 

which are sufficient to determine F(t) and R(t) without de¬ 
pendence upon precursors of B. 

Although of value, the preceding technique is probably as 
vulnerable as the first, since the measurementB are made upon 
different systems. The experimenter would have greater con¬ 
fidence in his rate determinations if they were based solely 
upon mcastuements of the substance under study and limit^ 
to simultaneous measurements in a singld system. 

These desired conditions may i>e obtained by the use of a 
doubly'tagged* substance in a single system. We may intro¬ 
duce the su(g>ected tagged precursor of B and follow experi¬ 
mentally the level of At the same time, wc may inject 
some B—that is, a small amount of the chemically similar 
substance but tagged by the use of a different radioactive 
isotope or by a rare stable isotope. Thus, Equations 2 and 3 
permit the simultaneous determination of R(t) and F(t) in a 
single system by measurements of B alone. 

The number of possible combinations of isotopes available 
depends in large measure upon the problem and the skill ol 
the experimenter. Under all circumstances, radioactive and 
stable pairs such as (H*, H*), (C“, O*), (S^, S*) and the radio¬ 
active pair (Fc“, Fe**) can be used for these elements. No 
appropriate radioactive member exists for oxygen or nitrogen; 
however, in many experimenta they can be coupled with 
hydrogen, carbon, or sulfur. The assays will require the 
simultaneous use of the mass spectrometer and the .Geiger- 
MUller counter, but such equipment is now rather widely 
available. 

Experiments of this type are being planned for our labora¬ 
tory using a small 60° Nier Type spectrometer and conven¬ 
tional Geiger-MUller equipment. 
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Some Problems of Human Ecology 
in Polar Regions 


M. C. Shelesnyak, Head, 

Environmental Biology Branchy 
Office oj Naval Research^ Navy Department 


T he problems of man in the arctic 

and Antarctic are under examination by many. 
These are of special interest to the ecologist or 
environmental physiologist. 

The field of interest of the environmental physiologist 
can be briefly described as the reactions of normal man 
to the complex of natural and artificial factors of the 
environment. Physiology is the study of function of living 
matter. It includes the study of the human organism, an 
exquisitely integrated mechanism, the behavior of which 
is essentially the summation of actions and interactions 
of a mass of living cells, of groups of specialized cells 
called tissues, of combinations of tissues to make body 
organs; of body organ systems, of the organism as a 
whole, and of the interrelation of organisms (men). These 
reactions and interactions are continually influenced by 
physical, chemical, and emotional factors of the environ¬ 
ment—internal and external. 

The environment includes everytliing, and at the tech¬ 
nological level of our present-day culture, with its depend¬ 
ence upon highly complicated machinery, with extremely 
artificial environments of technical and industrial areas, 
and with means of transport so rapid that man can be 
moved within an hour from desert torridity of 135®F. 
to the frigidness of the stratosphere of 65® below zero, 
the extreme range of physical- impacts which confront 
man has no counterpart in history. 

In spite of our superb machine and engineering develop¬ 
ments^ man in the final analysis ^ and man alone, is the focal 
unit of our functional society. Men, not machines, make 
our Nation. 

The basic interest of the human ecologist is the study 
and understanding of the responses of the normal man to 
the multiplex factors of climate, cloister, and clothing, of 
factory, field, and fairway. 

Ihe polar regions are frontiers for investigation of 
descriptive natural sciences. 1 hey are also regions which 
offer unlimited opportunity for the integration of the 
man’s capabilities and limitations with engineering design 
and development. The areas demand a continuing con¬ 
cern of man’s reactions to the environments by the engi¬ 
neer, the economist, the geographer, and frontiersman; 
they demand a continuing concern of the geographical 

The opinions expressed in this ankle are the author's 
and do nptiConstitute official opinion of the Navy De¬ 
partment. 

SOIBffCB, October 31, 1947 


parameters of the physical and biological factors by the 
biologist, the engineer, the a)mmunity planners. 

In March 1946, the Arctic Institute of North America 
published Bullet in No. 1, entitled, .4 program of desirable 
scientific investigations in Arctic North America, a state¬ 
ment whidi was presented in the hope that it might serve 
as a workiiig agenda and jis a guide in planning a compre¬ 
hensive program of Arctic research in North America. 
By design, problems related to human bic^logy, including 
medicine, were omitted. 

An outline of a program for similar research, but in the 
fields of human biology, is prcscnte<l in this paper in order 
to invite comment and to indicate directions which the 
study of man in polar areas may take. A large section of 
this program applies only to the Arctic; the fundamental 
differences between the Arctic and Antarctic in regard ti> 
the habitability anrl inhabitation are the essential basis 
for this orientation. 

It should also l>e noted that investigations arc includeti 
which deal specifically with physical factors of the envi¬ 
ronment. The study and understanding of these are 
essential for the evaluation of man’s reactions to the 
environment. Their inclusion in this biological program 
emphasizes the need for close integration of all fields of 
study when on analysis of the polar regions Ls made. 

The first problems which will be corusidered can be 
grouped under the heading of personnel. These cncom- 
pass the establishment of criteria for selection of persons 
to be engaged in polar work (and thereby, of course, the 
eslablishroenl of the validity of selection) and the study 
of needs and methods for special Irairung and selection. 

An approacli to the selection requirements upon which 
to base the choice of personnel for Arctic service can be 
made through the study of present inhabitants. The mo 
tivatious, personalities, and adjustments of men and 
women who have gone into the Arctic, and stayed or 
rctunied after a period, can supply a basic amount of gen 
eralizcd data for most types of duties which might bt' 
expected in military or civilian colonization of the North. 
The study of groups such as exist in villages or towns and 
in mining and lumbering camps can reveal significant 
comparative information which may be related to selec- 
tion of personnel for establishing large aerodromes, 
camps, or colonies. The hunter-trapper personality may 
suggest standards for the selection of isolated outpost 
personnel like that needed for radio stations, emergency 
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^airfiddS) and ranger j>o»ts. The crews of a number pf 
Biuall Arctic trade and cargo vessels which ply the polar 
fringe seas may lx? fair sample material for basing selec*- 
tivc methods for men to be assigned such duty if the 
demand becomes greater, A psychological evaluation of 
the bush pilot, one of the outstanding groups of present- 
day pioneers, should give an extremely valuable picture 
which could find ready translation to selection of North 
country pilots. 

It is probable that in many instances tlic population 
sample will be inadequate for a complete study; never¬ 
theless, initial directions should evolve from the analysis 
of present inhabitants. Assuming that the psychosocial 
atudy of present non-native Arctic populations reveals 
the existence of selective characteristics which can be 
generalized, then the establishment of criteria for selec¬ 
tion of personnel for Arctic service (civil and miJitazy) 
will naturally permit a series of validating experiments 
only if selectees or volunteers for service in the Arctic 
are available. Government channels, again including 
military and nonmilitary personnel, will be the potential 
source. 

In the course of establishing the need for preselection 
(and selection) standards and the validation of criteria 
for selection, at number of important correlations should 
be explored. The traditional" emotional disturbance 
associated with Arctic isolation will demand reexamina¬ 
tion. No doubt can be raised regarding the fact that some 
men cannot tolerate **Arctic isolation," but there is no 
evidence which dearly associates the development of the 
instability with the Arctic rather than with the isolation. 
If both factors are involved, there are as yet no data for 
assigning relative weights to each. 

These broad psychosocial studies should also i)ermit 
the investigation of two other areas of interest: the rela¬ 
tionship of an experiential component of personal histor>" 
with adjustment to Arctic service, and the relationship of 
motivation to emotional stability. Many persons who 
have never seen the Arctic have experienced conditions 
and situations as severe as, or even more severe than, 
those encountered in the upper latitudes. How residents 
of the Dakotas, Montana, Idaho, and some provinces of 
Canada comimre in their adjustment to the Floridian and 
Califonuan should lx* of interest. It must be recalled that 
many Arctic whaling ships were manned by West Indians, 
Portuguese, and Mtxliterranean natives; and of the five 
men who reached the North Pole with Peary, foot were 
Eskimos and vme, Matthew Henson, was a Negro. 

As for motivation in relation to adjustment to the Arc¬ 
tic, history is heavy with the achievements against ad¬ 
versity by highly enthusiastic explorers. There is litUc 
basis for suspecting factors of the Arctic which might 
.tend to mitigate the forcefulness of motivation in over¬ 
coming difficulties, real or imaginary. 

The devel<^ment of methods of traming and indoctri¬ 
nation of candidates for Arctic service offers a challenging 


who are iriterested in two rather 
ppoWtms* The simpler is training by methods of simirik- 
fion (artificially reproduced situations which can be con^^ 
trolled). The evolution of satisfactory methods for simu¬ 
lated training for Arctic jobs, whether engineering, 
farming, maritime, or community planning, .should result 
in ttCcchTated and cH^onoraical preparation of men and 
women for Arctic ser\'ice. For actual field training to 
begin with the primer problems is costly and inefficient. 

A diallenge greater than the simulated training is the 
indoctrinational program. Few areas of imporUmce 
have greater lore of fable than the Arctic, and generally 
well-informed persons arc cither uninformed about the 
Arctic or, even worse, ill informe^l. A program for indoc¬ 
trinating people alK)ul the Arctic will, perforce, require 
not only the learning of facts but also the unlearning of 
fiction. In spite of our inheritance of information, the 
Arctic Circle docs not demark the Arctic, the Arctic is 
not characterized by six months daylight and six months 
darkness, the lowest temperatures recorded on the earth 
are not in the Arctic, and Eskimos do not generally trade 
wives. 

To the educational researdi in^methods for simulated 
training and for indoctrination should be added research 
to develop effective survival teaching. Although this may 
be of primary importot* ^ to limited military groups, it 
^ould find broad application for transpolar air travelers, 
crew and passengers alike. Emergency landings in tlie 
Arctic are rdatively safe compared to those on open seas; 
nevertheless, a basic understanding of survival methods 
is essential. 

Another large field in need of investigation is related 
to factors of the environment. As indicated earlier, although 
this is a discussion of a program in human biology, the 
ecologist must make a critical examination of the physical 
as well as the biological factors. It will be dear that many 
physical assays of the environment which are proposed 
for study in the polar regions are also unknown for tem¬ 
perate zones. In the polar areas, the impact of these fac¬ 
tors arc so shatp that the biologist must have a clear 
picture of all the physical factors of the environment. 
The relation of some of the factors to bidogical problems 
will be commented upon in some instances, but a thor¬ 
ough development of this thesis cannot be mode here. 

The study of meteorological factors is of import; and 
the relationship to climate is obvious. Polar meteorology 
for the biologist must be a long-term, continuing study 
and must be carried out at an adequate network of ob¬ 
servatories. In spite of a common tendency to think 
polar meteorology as hcmiogeneous, the fact remains that 
the range is great and the heterogeneity is general. 

^ The physical measurement of solar radiation is esaeti^ 
tudly a problem of geophysics. But the importance c* 
kpoi^g the spectral range and the intensities of 
energies in the polar regions warrants an active inteitlst 
by the pihysioloj^st Such radiant energy is hi^ty cbm- 



pkac and variable^ for it may originate from direct sun> 
' and from that is either diffuse or refiected, 
or itom anew or ice, or it may be refracted from vapor. 
Polar mirages, sky maps, effects of snow-polarized light, 
and intensity of total lunar and stellar light for winter 
activity have to be studied. 

Sound and noise levels may be so low that footsteps on 
the snow several hundred yards away are audible; or they 
may be of unearthly magnitude when pack ice is breaking 
up, churning and crashing. 

Against quietude, the shrill call of the loon is enervat¬ 
ing. Background noises, such as special sound of winds, 
aircraft, tractors, and the like in the low temperature of 
polar winters, have not been measured. 

Physical phenomena, such as cosmic rays, aurora, and 
geomagnetism, are of significant interest to the geo¬ 
physicist. His findings may be worth the attention of the 
physiologist, but the field is unexplored. 

Humidity, fog, icing conditions, winds, water currents, 
ice, snow, topography, terrain, barometric pressure, and 
similar factors influence biological behavior. The study 
of the effects of these conditions on the organism cannot 
be logically pursued until the values of the factor are 
ascertained. Again, one must warn against assuming or 
expecting uniformity throughout regions. Not only 
are the Arctic and Antarctic j^ry different in many 
respects, notably with respect to mean altitude of land 
surfaces, but also various parts of the Arctic may differ 
in almost all regards, except for the few or even for the 
aingle character chosen to define the entire polar region. 

The assay of biological factors of polar environment 
will find its greatest share of interest in the Arctic since, 
except for fringe waters, the Antarctic, like the Green¬ 
land Ice Cap, is quite devoid of life. The first phase of a 
bioassay of polar regions by the ecologist should be a 
climatological analysis. Systematic study of climatic fac¬ 
tors for the various polar areas is being pursued, but on 
far too modest a scale to allow a dearly defined presenta¬ 
tion of Arctic and Antarctic climates. 

The strict study of flora and fauna, which may fall 
more clearly to the plant and animal biologist, has had a 
share of attention, but, as indicated in the program of the 
Arctic Institute of North America (Bulletin No. 1), a 
great deal is yet to be investigated. The study of animal 
and plant life in the polar regions having environmental 
impact on man can be carried on almost without limit. 

Bacteriological aspects of these geographical areas 
present a challenging opportunity. It is known that bac- 
t^l processes are retarded, but whether this is due 
entirely to ten^rature factors is not dear. Surveys of 
the bacterial content of the air, soil, snow, ice, inland 
waters, ahd sea ^ould he conducted. The metabolism of 
dte bacteria which are indigenous in the polar regions, 
cuttuie characteristics, and their pathogenidty (or 
iMtt^|>aidiogeni0ity) offer the field vminded bacteriologiat 
ppd ^ human an intriguing problem. 


The Study of the extent, behavior, growth, and repro¬ 
duction characteristics of the insect populations in the 
Arctic will afford valuable information for the control of 
the pestiferous insects like the Arctic mosquito and sand 
flies, but even more, it may offer a field for studying bisid 
biological processes under special natural environments. 
A fundamental approach to relation of environment to 
genetic changes is being carried on by a study of the 
CoHas in the Arctic by W. Hovanitz (personal commu¬ 
nication). 

Although an exhaustive .search of the literature has not 
been made, the writer bdieves that no virological survey 
of the Arctic has been conducted. The environmental 
physiologbt will be interested in such investigations. 

Both the botanist and the ornithologist have been in 
the field, and of all the special phases of biology these 
two have carried out the most work; the greatest share of 
this has been descriptive, however, and there is, as with 
animal forms, a potential wealth of information regarding 
the physiology of polar plant life. 

The rewards to the human ecologist for interest in 
Arctic vegetation can be found in regard to nutritional 
value of the vegetation, toxins, fuel utilization, cultiva- 
tive potential, and even pharmaceuticals. 

Mammals have been of economic interest, mostly for 
pelts and in some few instances for food. Scientific in¬ 
ventory and population analysis on a large scale should 
be of interest with respect to food, fur, domestication, 
pack and work use (dogs, reindeer, ponies), species bal¬ 
ance, and basic animal ecology. It is interesting to note in 
passing that animal trails or runs across permafrost (per¬ 
manently frozen ground) influence the permafrost char¬ 
acter by the wearing off of the top insulating grasses. 

It should be emphasized that the comments regarding 
plant and animal life are made with reference to the bio¬ 
logical status of the polar regions to the extent that they 
constitute a series of factors of man’s environment. The 
natural habits of the mosquito in the Arctic are of intrin¬ 
sic interest, but the mosquito problem, as pest or poten¬ 
tial disease vector or for control and irradication, is the 
one posed in this paper. The behavior of bacteria in Arctic 
regions is a challenging study, but the problem herein 
presented is mainly bacteria (pathogenic and nonpatho- 
genic) as they constitute a factor of the environment. 

A third general field in need of investigation in pokr 
regions is health owf sickness. Most of this work is pointed 
to the upper latitudes, since human inhabitation of the 
Antarctic continent is limited to explorers. The study of 
health of the native and the long-time white resident 
(trader, missionary, bush pilot, trapper, and civil servant) 
has been touched but very slightly. Medicoethnological 
studies have been conducted in limited phases, chiefly 
dental, general dietary, and some infectious diseases, but 
a critical atid ext^ffiasive examination of the historical 
aspects of the health status has yet to be made. The medi¬ 
cal observations incorporated in the writings of early 

407 



and trav^ers have not been assimilated in a 
single body of information. 

More attention is now being directed by governmental 
agencies to medical studies associated witli Arctic and 
sub-Arctic regions, e.g. by the Interior Department in 
Alaska, by the Department of Mines and Resources in 
Canada, by the Danish Government in Greenland, and 
by the Northern Sea Route Administration in the Arctic 
and sub-Arctic USSR, llie data, however, are still meager 
and sporadic. Public health surveys have concentrated 
heavily on tuberculosis; but the field is open for thorough 
and extensive disease surveys and control, medical re¬ 
quirements, and medical climatology and geomedicine. 

From the purely medical viewpoint, the Arctic offers 
an extremely fertile field of inquiiy regarding epidemi¬ 
ology, incidence, mortality, and morbidity of many 
diseases. Tlje nutritional aspects of the Arctic population 
and the study of contagious diseases, endemic and epi¬ 
demic, of diseases and natural growth of childhood and 
adolescence, of cancer, and, of course, longevity constitute 
a small share of tHc problems still unsolved. Hyperten¬ 
sion, and cardiovascular disease in general, has reportedly 
a very low incidence, but precise data are not readily 
available. Most specialties of medicine such as derma¬ 
tology, internal merlicine, endocrinology, ophthalmology, 
gynecology, and urology will find interesting data when 
the native and the long-time immigrant population is 
studied. The re^onses of newcomers to the Arctic should 
reveal ^ta pertinent, not alone to the specific disease 
groups, but also to the general aspixts of physiological 
adjustment. 

Some ^dfic diseases which may be of interest to the 
field of Arctic or polar medicine will include pneumonia, 
tuberculosis, typhoid fever, rheumatic fever, allergy, 
arthritis, nephrosis, myositis, chilblain, frostbite, and 
snow blindness. 

Because of the relatively limited population an4 the 
capacity to isolate whole villages, the work of the Public 
Health doctor, especially in Greenland, has been effective 
and instructive and, when accepted as an example to 
indicate potential fields of inquiry, is most stimulating. 

We pass now from our consideration of the general 
medical and health status evaluations of the peoples of 
the Arctic to more specific physidogkal problems which 
ate in need of investigation. First arc those related to the 
assessment of health in the polar regions. Longitudinal 
studies—that is, long-term studies conducted on indi¬ 
viduals over a significant part of their growth or longevity 
periods, rather than short-term studies erf many persons 
of different age groups—will be revealing, especially in 
regard to the growth and development of the native. The 
physiologist interested in the child and adolescent has an 
Ol^rtqnity to study not only growth in relation to 
nutrition (of different quality than temperate zones) and 
to special seasonal and climatic conditions, but also psy- 
cbophysiological develc^ents within a cultural group 
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which teats it$ children with a real acc^tanc^ of the 
child as a person. 

The physiology of adaptation or adjustment, or somatic 
learning, or even acclimatization is Indeed a ebaUeoging 
problem, whether the process be real or imagined, ITie 
reactions of the organism, as a whole or as separate parts 
(as, for example, the peripheral vascular bed of weather- 
exposed parts of the body), to polar climatic factors have 
not been measured. The processes of wounding and 
wound healing, of disease susceptibility and recuperance, 
appear to be altered in polar regions. Critical evaluations 
have as^yet to be made. It may be added that, al¬ 
though many physiological changes associated with low¬ 
ered environmental temperature have been investigated, 
there are many factors of the polar environment in addi¬ 
tion to temperature which may play significant roles. 
Actually as for temperature, indoor temperatures in the 
upper latitudes are usually maintained much higher than 
farther south; and outdoor clothing is usually adequate 
to keep northern residents more a)mfortable in below- 
zero weather than Eastern Seaboard inhabitants are 
likely to be in ordinary street clothing in above-zero 
winter weather. 

An intriguing p.sychosomatic problem of Arctic life is 
the general acceptance of reality as a basis for behavior. 
Rigid schedules are not maintained, th4 ^elements of 
weather are not combatted, and, all in all, the pace shifts 
with the environmental factors. One should point out that 
this is a pattern of the native and long-time inhabitants 
and not necessarily true for the newcomer. 

Some more specific physiological problems which pre¬ 
sent themselves include the effects of solar radiation (of 
polar intensity, range, and duration) on the eyes, skin, 
and body-temperature regulation; nutritional require¬ 
ments for the low temperature and strenuous activity 
that are encountered on the trail; water balance among 
natives and white man; mineral balance, especially in the 
light of low salt contents; calcium source (in growing 
children); vitamin requirements; and the fat, protein, 
and carbohydrate relationships. In the case of these last 
problems the fish and meat-eating Eskimos of King Wil¬ 
liam Island region offer a valuable source of information. 
In addition, postural gait and orthopedic studies in gen¬ 
eral will be interesting, for leather-arch supporting shoes 
are not used cither by the natives or by the white man on 
the trail. 

The cardiovascular balance of the polar inhabitants, 
kidney function, ncairomuscular reactions, fitness in gen¬ 
eral, and psychomotor and sensory responses appear to 
warrant closer examination. It is not unreasonable to 
expect productive results from almost all phases of human 
prfiysiological investigation which may ^ conducted on 
the inhabitants of the Arctic regions. 

A very piuctical broad field of inquiry which involves 
the physblpgist is tl^t rehkted to engineering, espedAlly 
engineering in regard to man’s efl:q)loyiiient of machine, 
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or machines for man. In this area fall the problems of 
food, hygiene and sanitation, clothing, transportation, 
and community plannmg. 

T^c engineer-physiologist problem regarding food (ex¬ 
clusive of the production of food that would be the 
province of the agricultural engineer) are related to food 
storage, processing for Arctic use, preparation, packaging, 
messing facilities, and special rations (pemmican and 
others) for emergency use. Problems in hygiene and sani¬ 
tation include water supply, sewage dispcjsal, housing 
(heating, ventilating, humidity control), laundry require¬ 
ments, and the like. Humidity control in the dry, cold 
climates is an important problem, for in the usual condi¬ 
tion which exists in northern houses the heated dry air 
causes the upper respiratory passages to become dehy¬ 
drated. Not only is this very annoying, but it also makes 
one more sensitive to invasion of infectious agents when 
these agents happen. 


The engineer-physiologist team must also attadk prob¬ 
lems of devising and improving transportation vehidea 
from the standpoints of operation design, maintenance 
convenience, and human factors in the vehicle design— 
heating, vibration control (for riding over rough tundra, 
sastrugi, and ice), noise elimination, removal of noxious 
gases, comfort, and safety aspects. The design and de¬ 
velopment of the best clothing for over-all me also 
demand the cooperation of the engineer and the physi¬ 
ologist. 

Finally, for community planning, whether the com¬ 
munity be a mining camp, an aerodrome, or a sizable 
village, the problems demand a combined attack by the 
human ecologist, the engineer, and the geograjjiher. 

To the writer, the essential and demanding require¬ 
ment that the various disciplines of science and technol¬ 
ogy work together is one of the most exciting aspects of 
research in polar regions. 


A System of Nomenclature for Isotopic Compounds 


T he rapidly increasing availaril- 

ty of isotopes of the common elements, both 
iradioactivc and stable, makes it a certainty that 
^research studies will soon involve the synthesis and utili¬ 
zation of many compounds containing abnormal concen¬ 
trations of isotopes, usually in definite positions in the 
molecules. At the present time there is no general system 
of nomenclature for such compounds (with the exception 
of those containing deuterium), and therefore they are 
identified by structural formulas and by textual descrip¬ 
tion. 

Deuterium compounds are lumed in this country by 
the modified Boughton system, this convention having 
been established by the American Chemical Society in co¬ 
operation with representatives of the American Physical 
Society (E. J. Crane. Science^ July 27, 1934, pp. 86-89). 
Under this system of nomenclature the position and num¬ 
ber of deuterium atoms in the molecule are indicated in 
the name itself by the suffix -m,n,.. ,-dr, where m and n 
are the positional numbers of deuterium atoms in the 
mc^ecule or portion of the molecule and r is the number of 
deuterium atoms per molecule. 

Several considerations seem pertinent concerning the 
^tabliahment of a general system of nomenclature for 
isotopic compounds: 

(t) The system of nomenclature should be applicable 
to all isotopes. 

(2) Pot bdexing puiposes, as well as for clarity and 
conveniepce, the name of the isotopic compound should 
be very similar to that of the normal one. 
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(3) The position or positions in the molecule of the 
isotopes present, in abnormal concentration should be 
indicated. 

(4) (Compounds containing isotopes in any abnormal 
concentration should be named by this system, rather 
than only those containing isotopes in essentially 100 per 
cent concentration, since for tracer purposes radioactive 
isotopes or stable isotopes in relatively small concentra¬ 
tions may be used. 

The importance of point 4 is considerable. It is unlikely 
that isotopes other then deuterium will soon be available 
in high purity. Moreover, the ratios of isotopic masses of 
other elements are'much smaller than the ratio of those of 
hydrogen. Any differences in physical properties or chem¬ 
ical reactivity betww'n normal compounds and those con¬ 
taining pure isotopes of other elements would therefore 
be much less marked than the differences obtainable with 
hydrogen isotopes. As a consequence, interest in pure 
isotopes other than deuterium should bt.* small. Yet the 
synthesis and use of isotopic compounds involve very 
specialized problems whether the compounds contain an 
isotope in 100 per cent purity or not, and convenient 
reference and indexing in all such cases will l>e important. 

These ideas were probably considered by tlie American 
Chemical Society Committee on Nomenclature, Spell¬ 
ing, and Pronunciation, for in its report on nomenclature 
of deuterium compounds (E. J. Crane. Ind, eng, Chem, 
(News ed.) 1935, 15, 200) this statement is made: ‘*1! 
compounds of tritium are eventually made, they ca^ 
readily be named in like manner, ‘C being used as is *4^ 
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to the Boughton names for detitenuin compounds.*' Ob- 
Vioudyr it is not iof^red that such compounds would con* 
tain 100 per cent tritian#atoms at a particular position in 
the molecule. It would seem entirely practical to name a 
compound to indicate abnormal isotopic concentrations 
and to specify the isotopic purity in the text in the same 
way that purities of ordinary chemical compounds arc 
given. 

As aheginning for consideration of the establishment of 
a general system of nomenclature for isotopic compounds, 
it is suggested that the system for deuterium compounds 
now in use in the United States be extended I>y using the 
sufix -m,n,... -ir, where m and n are the positional 
numbers or Greek letters commonly used for indicating the 
locations of substituents (in this case used to indicate the 
positions of an isotope in the molecular skeleton), i is the 
element symbol in lower case letters^ of the isotope in ab¬ 
normal concentration, p is the mass number, and r is the 
number of atoms in the molecule containing abnormal 
concentrations of the isotope i^. As with deuterium com¬ 
pounds, it may be necessary for clarity to follow names of 
atomic groupings (methyl, ethoxy, etc.) with the pro¬ 
posed suffix. A few examples of this system of nomencla¬ 
ture are shown in Table 1. 

It will be seen that, in general, when the Geneva system 
of nomenclature applies, this system is applicable also. 
There arc a few exceptions, such as the following: 


where one of two atoms of an element in a functional 
group is isotopic and the functional group is ordinarily ex¬ 
pressed as a whole. These situations could perhaps be 
solved by extending the accepted system of nomenclature 
in some degree. For instance, the azo compKmnd might 
be referred to as p-(phenylazo^rn>*)-bromoben 2 ene 
and the ester as a ketone, methyl ethoxy-o^« ketone, 
hence 


0“ 


CiU' -OCaH* 


would be methyl ethoxy ketone-o*’. However both of 
these instances, and particularly the second, involve 
fundamental departures from, or extensions of, the pres- 

^ Althousfa tlw ttM of loveNcase letters i» consUtent wIUi the deuterium 
lyttcm of Bomenchiturc, there i» doubt in the minds of the euUiort u to 
whether the symbols of other elements should likewise be in lower-case let- 
tere,since this represcau a more abrupt departure fmm convention. Also, 
coafuaton may reanlt when Uthinm. lanthanum, ot lutecium are involved, 
iinto a lover-caae may be confused with the mimei al * *1”. However, this 
very departoremay serve to draw attention to the fact that a special nomen- 
etature is being used. 


motnmidatuie and arr presented Jtoe only to demc!l;t-^ 
strote that sdudons to such problems can doubtless be 
found. 


TABLE 1 

ExAirpLKs 07 Names or Isotopic Cowpocmig 


2-buteoe-]’Ct^ 

2- propen-l-ru.t.oi 

3- «thy M “ibthyl ■ rt ^ * 5' (e thy I • 

a.cU).octst]e 

1,2,3-lriacetojcypropanc-J ,3-c> * 


O-jA enyM* c**-propy !•<»'<; W'amine 

heaadecanolc'6-c)* acid 

•thanoic-2-eM i^cid (acfti('*a>c» 
acid) 

1.2-propoaediainiae> l-n ■* 

^thyl-o-c^ propanoato-l-c>* 

aeetamide^Di* 

hcambroDoethane-l, 1,2,3-br** 


CHt--CH===CH--CMHi 

CHHi CH« 

I I 

CHi Qm» CiH* 

I I / 

CHi(CHi)e-ai-CH-CH 

\ 

CiH> 

O 

CHiC-O-'CHHi 

/1 

CH*C-0-CH 

/1 

CHiC— 

" “ ' CH. 

H H 

CHi(CH|)iChHi(CHs)4COOII 

C«HiCOOH 

H 

H,N-C-CHiNMHa 

I 

CHi 

O 

U 

CHiC**Br~O— 

0 


Si« Br« 



U the sixth compound ebove waa recently referred toby long descrip¬ 
tive neater **hexedecaaoic add labeled at carbon atom she whh cwbon 
imtrteea'^ (WUBam 0. Dauben. Abstracts, Atlantic Oty Ametl- 

ous CheaUcal Soc^, April IH7, p. SM). 

2. The seventh cuapoand above was recently referred tons '*acetk add 
coatsiniDk isatoptc Carbon in the methyl group” (H.S. Anher. /^*W. 
Omi., 1946, lii, 2191, 

3* ThesMnepriadpletottldbeaivliedtotheitewDysonsyetomofaoto- 
tloft (0. Msknbn l>yeou. Lecture, Royal XnsUtnte of Chemistryi Loodem,. 
19461 for otgauk oampeoBdSi^ui, the isotope notation would immediatdy 
IoUqw the *^operation” which first refers to the atom or atoms to questhm. 

Frmn our Itoiited kiwwtoaBe of ttm Xlyttm aysttm U woiOd i^pcto fhim 
use «f a colon to iet off the desired cyttbois is feaslblo. the thhd 
flsampie above would tof CB4.4,£C2ai,MCl4, the eevtoto totoM 
C2;2Ci3^, end theloet WumM be Q.i,t,l,t2,2Blt;l,l,2,ati2. ' 
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Oti other h^d, {f a coq^ouod is generally referred 
' tobsr aoHiim^nameandGaxnu^tbeconveme 
teri^d by the Geneva system^ the use of the suggested 
noihendature becomes simple otdy when the atoms of a 
particular element are isotopic in all positions of that ele¬ 
ment in the molecule. This situation will undoubtedly be 


frequent: some examples are: tyrosinc-n*^, thyr<MUHC-iJ*\ 
cystine-fli^, fcrgosterol-o«, fruct^e l,b-diphosphate*l4’* 
It is hoped that these ideas ^ initiate further stupes 
on this nomenclature problem so that publications in the 
near future which are concerned with isotopic compounds 
may be indexed conveniently and consistently* 


NEWS 

and Notes 

The hres which swept through Bar 
Harbor, Maine, this past week totally 
destroyed the Roscoe B. Jackson 
Memorial Laboratory for Cancer Re¬ 
search. C. C. Little, director of the 
Laboratory, reported to Science that 
the replacement value of the buildings, 
library, equipment, and mice is ap¬ 
proximately 1500,000. Little of this 
was covered by insurance. In addition 
to destruction of the Laboratory itself, 
the staff suffered almost complete loss 
of personal property. The summer 
student colony equipment was like¬ 
wise consumed by the fire. An ABC 
announcement on Sunday, October 
26, stated that the Damon Rimyon 
Memorial Fund for Cancer Research 
is giving 150,000 immediately toward 
reconstruction work. Dr. Little indi¬ 
cated that less than 100 of the pedi¬ 
greed mice were saved and that these 
are in scattered strains which cannot 
be identified. Because of exposure to 
fire and heat, those rescued are in very 
poor condition. 

The staff ii already making plans 
for renewing its work. Scientists 
everywhere may assist in rebuilding 
the library by sending pertinent re¬ 
prints in the fields of genetics, em¬ 
bryology^ cancer reseaixh, and ex¬ 
perimental biology and medicine, and 
by advising the Laboratory about 
Strains ^ mice from which extra litters 
are av^atde for beginning the breed- 

Medlcitte Was 


awarded jointly on October 23 to 
Carl F. Con and his wife, Gerty T. 
Cori, of Washington University, St. 
Louis, and to Bernardo A. Houssay, 
of the Institute dc Biologla y Medi- 
cina Experimental, Buenos Aires. The 
Coris, who received the Prize for their 
discovery of the “mechanism of en¬ 
zymatic synthesis of glycogen, or 
animal starch” through the isolation 
of the enzyme, phosphorylase, are the 
third husband-wife team to be so 
honored, having been preceded by 
Pierre and Marie Curie (physics) and 
Frederick and Irene Curie Joliot 
(chemistry). Dr. Houssay, a diabetes 
specialist, who will receive half the 
Prize ($24,460.50), was honored for 
his “discovery of the significance of 
the hormone produced by the frontal 
lobe of the hypophysis/’ 

AAAS-UNESCO Fellowships 

These are anxious days for scientists. 
These ate wc^rried days for everybody who 
thinks about the future. TTie membership 
of the AAAS, the readers of this journal, 
know that everything possible should be 
done to maintain international peace and 
stability. Eurof>e’s economic distress, our 
own jitter)^ struggle with prices and 
wages, our growing suspicions of Europe’s 
policies and plans, and the Ceelmg, in once 
friendly Eurojw, against “comfortable 
America” are bad, but still they arc 
trivial comi>arcd with the social upheavals 
that would l»e inevitable throughout the 
world if a new bombing and poisoning 
war should build up out of Internatipnal 
i|] will and misund^standing. 

' What can we do? We can work for 
international good will and tolerant un¬ 
derstanding. Every group that has ex¬ 
amined the situation reports that the 
liberal exchange of key personnel among 
the nations is one of the surest ways of 
attaining the god.. And sdent^ ex¬ 
changes must rank high» because the 


scientist is so readily and naturally inter¬ 
national and peacefully cooperative. The 
United Nations, UNESCO, the National 
Research CouncU’s UNESCO Committee, 
the various associations of scientific work¬ 
ers, and many other groups are on record 
as to the high importance of scientific 
interchanges. Traveling politicians are 
frequently viewed with alarm; traveling 
Dicrchunts may be suspected of working 
for special interests rather than for the 
world at large. Scientists, scholars, and 
artists, however, arc relatively clear of 
suspicion; they are heartily welcomed 
nearly everywhere. 

I am inviting you to help in arranging 
for some important exchanges. We know 
that hundreds of advanced students of 
science in Europe, Asia, and elsewhere 
arc at this moment desirous of continuing 
their specialized training at the educa¬ 
tional institutions of other countries, 
e^edally America. Unfavorable mone¬ 
tary exchanges, high traveling costs, and 
the high price of living in America have 
made it impossible for most of tbese.gifted 
students to carry through a plan that 
should serve science, serve their native 
countries, and promote intemationa) 
understanding. 

At a recent meeting, the Executive 
Committee of the AAAS endorsed enthu- 
riastically the proposal of its newly 
formed Subcommittee on International 
Relations that funds be raised to provide 
special international fellowships for the 
next two or three years, to be admin¬ 
istered with the assistance of UNESCO 
and to be known as AAAS-UNESCD 
Fellowships. 

Our Association does not have ac¬ 
cumulated resources that can be used for 
such fellowships. I am authorized to ap¬ 
peal to. the membership of the Association, 
and to the readers of this journal, for 
contributions for the establishment of 
the Fund. Although I would not want to 
dlsenurage large contributions (in fact, 
many will be necessary), it vdll be moat 
Satisfactory if the maj^ stq>port of the 
AAAS-UNESCO Fund comes from a very 
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iitrge number of Americans; a Wide re- 
Sfnmse would be In the democratic spirit 
Small contributions are therefore in order. 
Please give all you can, and get some of 
your acquaintances, who are also sensitive 
to the situation confronting civilissation, 
to give even more. 

It is OUT expectation that in some in¬ 
stances the universities and colleges re¬ 
ceiving AAAS-UNESCO Fellows will 
cancel tuition charges; and for some the 
home governments can assist with travel¬ 
ing expenses. But at least $2,000 should 
be available for each Fellow. You can 
count on competent operation of the 
fund by those who are experienced in ttSf" 
handling of traveling fellowships. 

Harlow Shapley 

Pte^sidentf and Ckairnimt International 
Maiions Committee^ A A AS 

[Checks should be made out to AAAS- 
UNESCO Fellowship Fund and sent to 
1515 Massachusetts Avenue, N.W., 
Washington 5, D. C.] 

About People 

Chalmer Ji Roy, associate professor 
of geology, and director, Geology Summer 
Camp, Louisiana State University, has 
been appointed chairman of the Depart¬ 
ment of Geology, Iowa State College. 

George Katona has been appointed 
associate professor of psychology at the 
University of Michigan, where he is 
directing the Federal Reserve Study for 
the Survey Research Center. 

Jack O. Purdue, Princeton University, 
has been appointed instructor in chem¬ 
istry and physics at Oklahoma Baptist 
University, and Irma R. Fulhage, 
Iowa State College, has been appointed 
instructor in biology. 

GoUeftes and Universities 

The Inatltute of Optica, University 
of Rochester, has developed a motion- 
picture camera Capable of taking up to 
11,000,000 frames per second. The 
camera, nominally rated at 5,000,000 
frames per second, is believed to be more 
than 10 tiroes faster than any other pre¬ 
vious model. Brian O'Brien, research 
professor of physics and optics and direc¬ 
tor of the Institute, e3q>lained at a meeting 
of the Society of Motion Picture En¬ 
gineers on October 21 in New York that 
the new camera will make hitherto im- 
posribk; photographic studies quite easy 
to cany out, such as the investigation of 
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electrical discharges, high explosives^ 
shock fronts, and very rapid mntion in jet^ 
and projectiles. Dr* O'Brien further 
pointed out that although the camera is 
vejy valuable for scientific investigations, 
it is not suitable for ordinary pictures, 
because tlie methods used to get the ex¬ 
cessively high speed greatly limit the 
quality of the pictures. The 50-pound 
portable camera was developed by Dr. 
O'Brien and Gordon G. Milne, research 
associate in optics at the Institute. 

The new 80-room laboratory which 
will house the Fels Research Institute for 
the Study of Human Development at 
Antioch College, Yellow Springs, Ohio, 
was dedicated on October 17, at which 
time the cornerstone was laid by Samuel 
S. Feis, who made the initial gift estab¬ 
lishing the Institute 18 years ago. The 
new building will include laboratories for 
biochemical, physiological, genetic, and 
anthropological research, an experimental 
nursery school, and |»sychological testing 
rooms. The principal ^aker on the oc¬ 
casion was Margaret Mead, associate 
curator of Ethnology at the Museum of 
Natural History, New York City. 

The atmosphere of Mars, the only 
other planet having conditions favorable 
for life as we know it, has been found to 
contain about the same amount of car¬ 
bon dioxide as does the atmosphere on 
earth, Gerard P. Kulper, director, 
Yerkes and McDonald Observatories of 
the Universities of Chicago and Texas, 
has recently measured the percenUge of 
carlx)n dioxide in the Martian atmosphere 
with his self-designed infrared spectrom¬ 
eter, which photographed two new carbon 
dioxide bands. Poisonous gases, such as 
methane and amiponia, arc absent on 
Mars, according to Dr. Kuiper, but the 
bulk of the atmosphere may be mode up of 
nitrogen, which docs xmt have bands in 
the observable part of the spectrum. Dr. 
Kuiper pointed out that the Martian 
polar caps are probably ordinary snow 
and clouds, made of water. Further study 
with the spectrometer will be made of the 
polar cap on February 17, when Man Is 
at opposition and near aphelion, its dis¬ 
tance from the earth then being about 
61,000,000 miles, and its distance from the 
sun being about 154,633,000 miles. If 
the polar cap at that time appears large 
enough for spectral observation, it will at 
last be possible to measure the amount of 
water present. The absence of oceans has 
already indicated that the total quantity 


of water on the planet must be small, and 
the lack of water seems further confirmed 
to some astronomers, such as Lowell, who 
believe the *‘canals” to be strips of vegeta¬ 
tion cultivated along the sides of artificial 
lines of irrigation which have been bufit 
by intelligent beings in order to make the 
best use of the limited water supply. Dr. 
Kuiper also expects to study these dark 
areas on Mars for the possibility of such 
vegetation. 

The infrared spectrometer, 1,000 tiroes 
more powerful than any previous instni- 
ment, the electrical parts of which were 
constructed by R. J. Cuohmand and 
Wallace Wilson, physicists at North¬ 
western University, was first attached to 
the 82-inch reflector at McDonald 
Ob8ervatoiy»^ in December 1946 and has 
been in constant operation ever since. Ji 
has already discovered 7 enormoush 
strong ab8ort)tion bands due to carboTi 
dioxide near 1.6 and 2 ,^m in the Venus 
spectrum and has also recorded the spec¬ 
tra of Mercury, Saturn, and many stars. 

The University of Wisconsin has 

introduced into its curriculum a number 
of history of science courses, intended to 
give the average college graduate, and 
those in the fields of pharmacy and medi¬ 
cine, an understanding of the position of 
science in contemporary society. Toward 
this end, four men have been apjwinted 
to ncM' professorships in this field. 
Marshall Clagett, formerly of Columbia 
University, and Robert C. Stauffer, who 
also conducts a seminar in Darwinism, are 
teaching the history of science. George 
Urdang, professor, School of Bharmacj' 
at Wisconsin, and director, Ajmericau 
Institute of the History of Pharmacy, will 
teach the history of pharmacy, and Brwln 
H. Ackernecht, formerly assistant cura¬ 
tor of Anthropology, American Museum 
of Natural History, will be professor of 
the history of medicine. 

Meetings 

The American Society for the 
Study of Arterloscleroala will hold its 
second meeting on November 2-3 at the 
Hotel Knickerbocker, Chicago. The pro^ 
gram has been divided into four sesrions 
dealing, re^ctively, with Anatomic, 
Physioloipc, Metabolic* and Ther^utk 
Considerations in the Study of Arterio¬ 
sclerosis. Each session will be concluded 
with a round table, general discusalcm, ahd 
summary by the sesriem chairman. 

sqmuB, ootohor 



Iiiteniatltiiiu^ Biometric 
fiocle^ Formed at Wooda 
Hole (inference 

A new# international organization^ the 
Biometric Society^ was formed at the 
First International Biometric Conference 
held at the Marine Biological Laboratory 
in Woods Hole, Massachusetts, on Sep¬ 
tember 5-^. The Woods Hole conference 
was attended by 100 biologists, statisti¬ 
cians, and other mathematicians from the 
United States and abroad. The Biometric 
Society will be concerned with the ad» 
vancement of quantitative biological 
science through the development of quan¬ 
titative theories and the application, de¬ 
velopment, and dissemination of effective 
mathematical and statistical techniques. 
Its officers are R! A. Fisher, Cambridge 
University, president; J. W. Hopkins, 
N'ational Research Council (Ottawa), 
treasurer; and C. I. Bliss, Connecticut 
Agricultural Experiment Station, secre¬ 
tary. As of September 6 the other 
members of the Council are; Maurice 
Belz, University of Melbourne; R. C. 
Bose, Calcutta University; Dctlcv W\ 
Bronk, National Research Council 
(Washington); Gertrude M* Cox, Uni¬ 
versity of North Carolina; Carlos Dieule- 
fait, National University of the Litoral 
(Rosario, Argentina); J. B. S. Haldane, 
University of London; A. Linder, Uni¬ 
versity of Geneva; M. G. Neurdenburg, 
Municipal Medical and Public Health 
Service (Amsterdam); G. Rasch, State 
Serum Institute (Copenhagen); Georges 
Teissier, Centre National de la Recherche 
Scientihque (Paris); J, W. Tukoy, Prince¬ 
ton University; and E. B. Wilson, 
Harvard University. Additional Council 
members will be announced later. 

A draft constitution for the new Society 
was drawn up by a committee of 12 repre¬ 
senting 10 different countries. After con¬ 
sidering possible forms of international 
cooperation in biometrics, the committee 
decided in favor of an individual member¬ 
ship society without national quotas. 
FoUowing a short address on international 
cooperation in science by Dr. Bronk at 
the Saturday morning session, the com¬ 
mittee's recommendation and the draft 
constitution were presented to the Con^ 
ference with Dr. Dleulefait as chairman. 
The Conference adopted the recommen¬ 
dation and under the chairmanship of 
Prof. Bels debated the draft constitution 
article by article. It then voted to form 
the Biometric Sodety as an intemational 
otganieatkm devoted to the mathematical 
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and statistical as^iects of biology with 
those present, or invited and unable to 
attend, as charter members. The com¬ 
mittee which drafted the constitution was 
elected as the first Council with power to 
add others to its meml)ership. 

The Conference opened with a welcome 
to the Marine Biological Laboratory' by 
Charles L. Packard, director. The Con¬ 
ference elected Profs. Teissier, Fisher, 
and Bliss as chairman, co-chairman, and 
secretary, respectively. Following the 
business session, A. F. Blakeslee, of 
Smith College, look the chair for a session 
on quantitative genetics. The principal 
paper, on “A Quantitative Theory of 
Genetic Kecombinalioii,” was by Prof. 
Fisher with discussion opened by p. G. 
Catchesidc, also of Cambridge University. 
'Fhe Friday afternoon session, under the 
chairmanship of Prof. Wilson, consisted 
of reports on recent biometric develop¬ 
ments overseas by Drs. Rasch, Bose, and 
others, llie scientific part of the Confer¬ 
ence was concluded on Saturday after¬ 
noon under the chairmanship of L. F. 
Nims, of the Brookhaven I^lwratories, 
with an address by Dr. Teissier on “La 
Relation D’Allometrie, sa Signification 
Statistique et sa Logique.*' A summary 
was translated by J. Monod, of the 
Institut Pasteur, Paris, who opened the 
discussion. 

The proceedings of the Woods Hole 
conference will he published in the 
December issue of Biomrirics, a copy of 
which will l>c mailed to eaich charter mem¬ 
ber who is not receiving the journal 
through membership in the Biometrics 
Section of the American Statistical 
Association. 

The Biometric Society welcomes to 
membership biologists, malhemalicians, 
statisticians, and others interested in its 
objectives. By later action of the Council 
charter membership is extended to all 
who join the Society before February 1, 
1948. Further information can be ob¬ 
tained from the secretary, C. I. Bliss, Box 
1106, New Haven 4, Connecticut, U. S. A. 

Elections 

At the 9drd convention of the 
Atnerlcan Pharmaceutical Associa¬ 
tion, held in the 95th year of its history 
at Hotel Schroedcr, Milwaukee, Wiscon¬ 
sin, August 24-vW, with more than 1,20Q 
persons present, the following officers were 
elected by the House of Delegates, legis¬ 
lative body of the Association i Oustavus 


A. Pfeiffer, director, William R. Warner A 
Company, honorary president; Hugo H. 
Schaefer, Brooklyn, New York, treasurer; 
and Robert P. Fischelis, Washington, 
D. C., secretary. Other officers elected by 
mail ballot of the membership were 
Sylvester H. Dretzka, of Milwaukee, in¬ 
coming president; Augustus J. Affleck, 
Sdcramento, California, first vice-presK 
dent; and Roy L, Sanford, Enid, Okla¬ 
homa, second vice-president. 

Tau Beta PI, narional engineering 
honorary sodety, held its 42nd conven¬ 
tion at the Hotel New Yorker, New York 
City, October 9-11. Undergraduate dele¬ 
gates from 76 U. S. engineering schools at¬ 
tended the meeting. On the evening of 
October 9, 7 outstanding students at 
Stevens Institute of Technology and the 
following 10 engineers from the New York 
area were initiated into the society: 
Robert M. Bums, Bell Telephone Labora¬ 
tories; Stanley Bracken, Western Elec¬ 
tric Company; Edmund A. Prentis, 
Spencer, White and Phintis, Inc.; Harold 
S. Osborne and Keith S. McHugh, both 
of the American Telephone & Telegraph 
Comi>any; John W. Marden, Westing- 
house Electric Corporation; Carl Whit¬ 
more, New York Telephone Company; 
Hudson R. Searing, Consolidated Edison 
Company of New York; Robert M, 
Gates, Air Preheater Corporation; and 
Charles E. Wilson, General Electric Com¬ 
pany. 

'fhe society, which was founded at I.e- 
high University in 1885, now has 79 un¬ 
dergraduate chapters in engineering 
schools, 26 alumnus chapters, and over 
48,400 members. The new officers (as of 
December 1947) are: Merton M. Cory, 
president; E. R. Moore, vice-president; 
and Harvey M. Merker, R. H. McCar- 
roll, and Lawrence W. Lentz, councilors. 

Recent Deaths 

William M. Syivis, 65, professor of 
surgery, Hahnemann Hospital, and for¬ 
merly professor of anatomy, Hahnemann 
Medical College, Philadelphia, died Octo- 
Iwr I at his home in Philadelphia. 

Clarence H. Smithy 72, consulting 
otolaryngologist, Morisania City Hos¬ 
pital, and consulting otologist, Man¬ 
hattan Eye and Ear Hospital, died 
October 6 at his home in the Bronx. 

William D. EnniB* 70, professor 
emeritus of economics of engineering, 
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InBtitute of Todmology, 
^boken. New Jeney, died October 14 
of A heart ailment at Good Saitiaritan 
Holipital, Suffem, New York. 

Francii C, Krauakopf, 69, professor 
of chemistry, Univerwty of Wisconsin, 
and a nwmber of Wisconsin's Department 
of Chemistry since 1903, died of a hea^t 
attack OctolMr 16 at his home in Madison. 

Francis Ernest Uoydi 79, professor 
emeritus of botany and retired chairman, 
Department of Botany, McGill Uni^ 
vettity, died October 17 in Carmel, 
California. 

George H. Peters, 84, astronomical 
photographer, U. S. Naval Observatory, 
Washington, D. C., died in Washington 
October 18. Mr. Peters was known for 
his photographs of the solar corona, of 
sun^ts, and of minor planets. 

Sir Albert Howiud, 73, agricultural 
scientist, former director of the Institute 
Of Plant Industry, Indore, and agricul¬ 
tural adviser to states in Central India 
and Rajputana, died October 20 at hts 
home in London. 

Herbert Haymond Moody, 77, pro¬ 
fessor emeritus of chemistry and director 
of the Chemistry Laboratories, College 
of the Gty of New York, from 1905 until 
his retirement in 1938, died October 20 
at his home in Vienna, Virginia. 


The wing beat of the common 
drone fly may now be witnessed at a 
special exhibit at the American Museum 
of Natural History, sponsored by the 
Museum and the Sperry Gyroscope 
Company. Development of the animated 
enlarged scale model culminates a three- 
year research project during which it was 
necessary to use high-speed movie cam¬ 
eras in order to photograph the fly's 
wing beating 300 times per second. C, H. 
Curran, Museum entomologist and 
supervisor of the joint research project, 
pointed out that aircraft designers have 
been seeking the answers to the aero¬ 
dynamics of insect flight, believing that 
the principles involved might be of 
practical use. In the study it was dis¬ 
covered that the halteres of the fly have a 
true gyroscopic action, but that they are 
not gyroscopes. A gyroscope produces 
balance by rotating, while the halteres 
produce balance by vibrating from side 
to side m an arc of 90*. lliey move 
opposite to the wings, moving downward 
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when the wings ds« imd 
the wings go dom. Chiilii B. Oloeii, 
Museum artist and pr^^arator, con¬ 
structed the model. 

An Eye Laboratory has been estab¬ 
lished at St. Vincent's Hospital, Los 
Angeles, by the Est^e Doheny Eye 
Foundation to provide certain modem 
ophthalmic facilities badly needed in 
southern CaHfomia. The Laboratory will 
serve as a pathological laboratory for the 
diagnosis and registration of pathological 
specimens, the prqmration of Hides, and 
the building up of a museum of eye 
pathology, and as a bacteriological labora¬ 
tory where diagnostic scrapings, smears, 
and cultures may be studied, animal 
inocuiations made, and the sensitivity 
of organisniB to various drugs and anti¬ 
biotics determined. The Laboratory will 
also provide facilities for fundus, gross, 
and sUtlamp photography, maintain a 
library of photographs and motion 
pictures for teaching ophthalmology, 
provide an eye bank for southern Cali¬ 
fornia, distribute and loan certain drugs 
and equipment not otherwise available, 
and make available special equipment for 
radiation therapy of the eye for use out¬ 
side the laboratory. The advisory board 
will consist of Alan Woods, Johns Hop¬ 
kins Medical School; Cecil O'Brien, 
University of Iowa; and Phillips 
Thygeson, University of California. A. 
Ray Irvine, University of Southern 
California, is chaimutn of the original 
board, and Peter Soudakoff, Peking 
Union Medical College, will serve as full¬ 
time pathologist at the Laboratory. The 
Foundation and Laboratory are made 
possible by the donation of Mrs. Edward 
Laurence Doheny. 

The Atomic Energy CommlSBiOn 
has recently appointed as the director of 
its Ofixee of Public and Technical Infor¬ 
mation Morse Sallatmry, formerly 
director of information, U. S. Depart¬ 
ment of Agriculture, and currently 
assistant secretary-general, International 
Emergency Food Council. The associate 
director will be Edward R. Trapnell, 
formerly public relations adviser to 
Major Gen. Groves, Commanding Gen¬ 
eral, Manhattan District, and acting 
director of information, AEC; the chief of 
declassiflcation, Harold Fidler, formerly 
assistant director of research, Oak Ridge; 
and the chief ol technical Mormarion, 
Alberto Thomimn, formerly directeir 
of the publication of technical informa¬ 


tion, Atoiide Jktetky The te'^ 

sponsibility hf the OChoe ^ Put^ and 
Technical Information is to screen all the 
material to be issued to the public con¬ 
cerning the Commiarion's activities and 
ascertain thdt all has been properly 
declassified and cleared with mpect to 
restricted data as defined in the Atomic 
Energy Act. This work of declassification 
is being carried on by a considting stafl of 
over 100 sdentista throughout the proj¬ 
ect. The "Declassification Guide" 
veloped by the Manhattan District in 
accordance with recommendations of a 
committee headed by Richard C. Tohnan, 
California Institute of Technology, sets 
forth the Standards of the declassification 
process of the 08&ce. 

The U. S« Office of Education has 
reported that American colleges and uni¬ 
versities need to almost double their 
existing classroom fadl(ties. They now 
need an additional 90,000,000 square feet 
of classroom space and will need a total 
of 300,000,000 square feet by 1950. The 
Veteran's Educational Facilities Pro¬ 
gram Section of the Office of Education 
pointed out that this is a construction 
job comparable to building on entire 
business district for a large city. This 
fail's college enrollment has been esti¬ 
mated to be 2,750,000 students, 600,000 . 
more than last fall. It has also been es¬ 
timated that in 1951-19S2, the enroll¬ 
ment will drop to 2,477,000, rising again 
to 2,924,000 in 1959-1960. 

The General Disposals Division, 
Office of the Foreign Liquidation 
Commissioner, 4th and Jefferson Drive, 
S.W., \Vashington 25, D. C., is offering 
portions of two German chemical plants 
for sale to U. S. industry. These are the 
Dynamit A. G. Geestacht-Krummel 
plant, on the Elbe River about 19 miles 
southeast of Hamburg, its equipment con¬ 
sisting of 21 items used in the production 
of plastics with grinding miils, distilling 
vats, especially lined storage tanks, a 
crusher for artificial resins, and allied 
facilities; and the Paraxol at Lippolds- 
berg, including one'producing unit for 
formaldehyde and two tmits for the pro¬ 
duction of pentaryUiritol. Also available 
to U. S. purchasers is the electrical gen¬ 
erating equipment used with these unita. 
Inventories of these plants and informa¬ 
tion concerning inspectioa and bids may 
be obtained from the General Dispo^ 
Bivlsiou. December 10 is the ckHun^ 
date for sealed bids on both 



COMMENTS 

by Readers 


One wishes that every scientist and 
enl^neer might read the memorandum 
which accompanied President Truman's 
veto of the recent National Science Bill, 
S^26, and the more recent pamphlet, 
Sci^ct and public poHcyt by John R. 
Steelman, chairman of the President's 
Scientific Research Board. 

From the first comes an appreciation 
of the complications that necessarily 
inhere in attempting, as in 8,1850 and 
again in S.526, to make a single organiza¬ 
tion responsible at once for the allocation 
of funds to support pure science and for 
the direction of military research. 

The latter makes it abundantly clear 
that in the rapid growth of science the 
politician secs ample justification for giv¬ 
ing it his increasingly close attention so 
that it may be properly assimilated into 
the national life. Repeatedly the report 
stiesaes the concept of planning and guid¬ 
ing research effort so as to coordinate it 
more closely with the scientific programs 
of the Federal bureaus and with military 
research as well as with the industrial 
needs of the Nation (sec, e.g., passages on 
pp. 5,6,9, 26,31,34. and 61). 

Thus, the combined effect of the veto 
memorandum and the Steelman n^xjrt is 
most revealing. 

Doubtless, the President stands on firm 
ground when he demands executive con¬ 
trol of any government agency engaged 
in military research and development, 
lliis alone would have justified his veto, 
but he implies very pointedly that he 
vetoed S.S26 because it foiled to give him 
the brood control over scientific effort 
which he believes he should have. This 
is the minimum poli^I i?rice which 
must be paid If the foundation is created 
to discharge the dual purpose. 

So why strive longer to domidJe an 
antelope uad a bear in the aame pen? Why 
create the nationai fiction that the in¬ 
terests of pure adence require bttmnte 
aasodation with pjiUtaty research, or vice 
versa? I wish to imply nothing for or 
agjSinst the hype^ecated need of a cen¬ 
tred organisation fpr n^lltaty research 
jmd dcvelqpnjent the pattqm of 


OSRD. This may be very desirable; 
but in proportion as it is desirable, it is 
certainly undesirable that it be yoked to 
the most international of all undertakings. 
To do this seems as confusing an approach 
to world relationshqys, scientific and 
otherwise, as it is an unpromising ap¬ 
proach to the problem of supporting 
sdence here at home. 

Given a clean-cut separation of tliese 
two functions that envisages a science 
foundation whose sole purpose is to 
allot funds for ])ure sdence, this founda¬ 
tion could receive Fe<leral aid though it 
were quite unattached to the executive 
arm of the Government. Congress can 
and docs continually appropriate money 
to organizations over which the Presi¬ 
dent has no control. 

Adopting such an arrangement for 
science, the resulting foundation might 
have a wholly private status, or it might 
be quaai-governmental after the pattern 
of the National Academy of Sdcnccs. 
Some will recall that the Willis Bill before 
the 79th Congress proposed this latter 
arrangement. Its sponsors recognized the 
basic undesirability of assodating mili¬ 
tary research with the allocation of con¬ 
siderable sums for the support of pure 
science, and feared also the additional 
threats "to scientific freedom which must 
lie in any foundation subservient to the 
executive arm of the Government. But 
what in the minds of some of us is equally 
important, an extra-governmental agency 
closes no door upon whatever personal 
and corporation giving may again be 
stimulated, either by modification of 
iuconte tax credits or otherwise. 

We do not, however, regard the rood 
leading to such an agency as strewn with 
violets. American sdence is to date in¬ 
experienced in the centralized partition¬ 
ing and distribution of its lifeblood. The 
veto memorandum, in effect, declares 
that the problem cannot be solved with¬ 
out the intervention of political personnle 
and pblitical authority; and though this 
is, perhaps, its one unhappy note, all 
mu^ ndmit that the Prerident's appre¬ 
hension offers a constriictivo warning. 


He points out that members of the 
foundation, as envisaged in S.526, would 
be employees of institutions or oiganisa- 
tions eligiljje for grants, add that Out of 
the resulting conflict of interests and 
responsibilities, and regardless of their 
complete integrity, the members might 
be suspected of favoritism. But the course 
be proposes of taking control away from 
the sdentific members and giving it to 
political appointees will be regarded by 
many as epitomizing the dangers most 
to be feared. Fortunately, alternatives 
are at hand. 

There is, for example, the representa¬ 
tive type of institution, operated within 
the compass of science Itself. After all, 
broad representation is the traditional 
American way and protects to a degree 
which is probably unattainable otherwise. 

This solution might be approached 
through a sort of constitutional conven¬ 
tion, whose deliberations so far as Ameri¬ 
can science is concerned would promise 
to rank in significance with those epochal 
sessions held in Philadelphia a century 
and a half ago. The aim of this science 
convention would be to formulate and 
agree upon a representative central fiscal 
agency. This would be embodied in a 
constitution and a system of elections 
for officers and meml^rs such as to merit 
the approval of both the sdentific fra¬ 
ternity and leaders of public opinion. 
As to the desired safeguards and flexi¬ 
bility of such an agency, these have been 
emphasized so often in the course of the 
debates on sdence legislation that they 
need only be summarized in a word Or 
two here. Chiefly, they would insure that 
the allocations of research money would 
be widespread geographically, they would 
insure the recognition of scientific merit 
and promise wherever these might arise, 
and they would shoulder few, if any, en¬ 
cumbrances upon the recipient. (Robert 
W, King, 463 West Street, New York 
CUy.) 


The present communication deals 
with almost forgotten material on 
the dental aspects of prenatal injury. 
Preparation of a bibliography on the 
effects of German measles during preg¬ 
nancy recalled to the writers a concept, 
commonly taught in dental schools in thU 
country, to the effect that acute tnfec- 
tious diseases in the mother during preg¬ 
nancy will cause ^congenital anomalhs of 
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the deddUDUs dentlticm in the intot, if 
tJiese diieaM occur during the time when 
the teeth are forming. It ts also under¬ 
stood that these same diseases in infants 
and yotmg children, occurring during the 
period when the permanent teeth are 
forming, will sumilariy affect these teeth. 

A partial study of the available dental 
fiterature on this subject has revealed an 
interesting discussion which includes the 
presentation of a case similar to those 
found by Evans {Med. J. Aust.^ 1944, 2, 
225), Tins was re^vorted in 1893 by J. J. R. 
Patrick as follows (Dent. Rev., 1893, 7, 
439); 

have entered thus far into a descrip¬ 
tion of the origin and development of the 
teeth, in order to illustrate the detrimen¬ 
tal influence of eruptive fever on the teeth 
during the periods of their formation; and 
while eruptive fevers are not the only fac¬ 
tors to be recogniaed in producing abnor¬ 
mal conditions in tooth development, I 
consider such fevers a prolific source of 
faulty nutrition in these organs, as the fol¬ 
lowing cases ol>served in my practice will 
fully exemplify. 

“Mrs. 5., during the fifth month of ges¬ 
tation was afflicted with scarlet fever- 
recovering, in the course of time gave 
birth to a child. This child’s teeth ap¬ 
peared unusually early, the enamel dis- 
c<dored, pitted and granular and absent at 
the incisive margins, and the teeth barely 
extended beyond the gum. He is now 
fifteen years old with all his permanent 
teeth except the third molars. These 
second teeth, with the exception of a little 
decay, are in good condition, the enamel 
smooth and white and all the teeth large 
and strong. 

“Three years later another child was 
bom, and soon afterward the first child 
contracted the measles and the second 
child also contracted the disease. In the 
course of time the deciduous teeth of the 
second child api)eare(l, all in excellent 
condition, but were lost unusually early, 
Md the second set appeared in the Mow¬ 
ing order: The sixth year molars at four 
years. The central incisor at five years. 
The premolars between the sixth and 
seventh years; and the cuspids lietwcen 
the ei^th and ninth years. All these teeth 
are discolored, pitted and granular, and 
the enamel is worthless as a protection to 
the dentine.'* 

Later in the same year Dr. Patrid; at¬ 
tended the World's Columlaan Dental 
Conjpess at Chicago, where a p^per on the 
pathology of congenit*^ defects of the 
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deciduous dentition was presented by 
Otto Zsigmondy, lining the discussion 
of this paper Dr. Patrick made the follow¬ 
ing remark (Trans, JForUTs Co/umlnan 
dent. Consr., 1894,1, 65): 

“All eruptive diseases during gestation 
must necessarily affect the enamel of the 
deciduous teeth if these eruptive diseases 
take place during the formative process of 
the enamel. How could it be otherwise?'* 

The quotations given above not only 
show that Dr. Patrick had deveIop<^ a 
clear concept of the role of acut^isease of 
the mother in the causation of congehital 
defects of the infant in the field of dental 
development, but also point out two fac¬ 
tors which are of Importance in the cur¬ 
rent efforts to clarify the medical a8f)ects 
of this problem. The teeth are relatively 
permanent structures, ond.thcir cmbryol- 
og>^ has been worked out in considerable 
detail. It is therefore apfiarent that the 
presence or absence of defects in the decid- 
UOU.S teeth will be of great important:e in 
the evaluation of the effects of various 
disturljances of pregnancy on the fetus 
during the period of tooth fornuition. A 
study of the simultaneous occurrence of 
dental defects and malformations in other 
organ.s will also be of considerable interest. 

Dr. Patrick’s second case points out 
that the |)roblem of developmental anom¬ 
alies is not limited to the {jeriod of gesta¬ 
tion, but also extends for some time be¬ 
yond the birth of the child. This |x>stnatal 
aspect of the problem deserves more study 
from a medical point of view. The imf)or- 
tanc^ of the presence or absence of dental 
defects, esj:»ccially in conjunction with 
defects in other parts of the body, is again 
apparent. (R. J. M. Howtos, Harvard 
School of Public HedUk, and J, M. Dttn- 
NING, Harvard School of Dental Medicine.) 


To txprtun in a mathomatlcal for¬ 
mula a compiloatod phyilological re- 
aponae s'lch as that involved in 
body-temperature reactions of cattle to 
climate, the fundamental requirement is 
that it be based on os cozaplete an accu¬ 
mulation of facte as possible. To modify 
a formula that satisfies this condition by 
introducing a factor baaed on an assump¬ 
tion unsupported by experimental ca¬ 
dence is to confuse rather than to advance 
the knowledge of the subject. 

In a recent paper F* Gaalaas (/. 


dmry W7, iO, 79-85) haa modified 
the formula 

HT - 100 - [10(BT - 101.0)] 

originated by Rhoad (/. arntnal Sci., 
1942. 1, 85) to 

HT - 100 - [14(BT - 101.0)1. 

In the Rhoad formula the factor 10 is 
used merely to remove the decimal from 
the result within the parentheses. In this 
manner a whole-number coefficient in a 
scale of 100 is obtained, with 100 equal to 
perfect efficiency in maintaining a normal 
body temperature of 101.0®F., under 
prescribed rules of a test procedure (A. 0. 
Rhoad. Trap. Agric., 1944, 21, 162-164). 

The factor 10 was changed by Gaalaas 
(p. 80) “based on the assumption that a 
body temperature of 108°-f at 90°F. air 
temperature and under ^herw^ise normal 
conditions would indicate a complete loss 
of control in the regulation of body tem¬ 
perature, or zero per cent efficiency in 
eliminating Rurjflus body heat. Con¬ 
versely, a Ijody temi)eraturc of U)1°F. is 
considered normal and a cow that would 
maintain that body temi>crature at 90°F. 
air temperature would be considered 100 
per cent efficient... .** 

The reader is led to believe that the 
factor 14 was derived by dividing the 7° 
range between 101 and 108 into 100 equal 
parts, thereby placing a value of 
0,14285716... 00 on each tenth of a de¬ 
gree on the clinical thermometer. 

In correspondence, Gaalaas states that 
the factor 14 is a correction factor neces¬ 
sary Ijecause his cows had “access to 
shade instead of requiring them to be 
held in the sun..,. The factor 14 is 
enough larger to correct for the observed 
average difference in body temperatures.** 

A check on the results published earlier 
by Gaalaas (J. dairy Sci., 1945, 28, 555- 
563) gives credence to this interpretation 
of the origin of the factor 14 and is ac¬ 
ceptable as a correction factor, os it is 
properly supiJorted by satisfactory data. 

One wonders, therefore, why an un¬ 
supported assumption is given as the base 
for changing the factor 10 to 14 in the 
original formula! (Aibert 0, Rhoao, 
Intet-Amwican Institute of Agrkuifwt^ 
Sciences, Turrudba, Coita Rka.) 
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TECHNICAL PAPERS 


Chloromycetin, a New Antibiotic 
From a Soil Actinomycete 

John Ehrlich, Quentin R, Bastz, Robert M. 

Sumi, and Dwioht A, Joslvn 

Th$ iLestarch hobofQtprHs^ Davis & Company^ Detroit 

Paul R. Burkholder 
Osborn Botanical Laboratory, Yak University 

Fom a ttoil sample collected in a mulched field near Caracas, 
Venezuela, a Streplomyces sp. was isolated.^ Agar streak cul¬ 
tures were found to inhibit adjacent inocula of Bacillus my- 
coidts} B. subtiliSi^ Mycobacteriim tuberculosis var. Iwminis 
(ATCC 607* and H37Rv*), Staphylococcus aureuSy'^'* Strep¬ 
tococcus pyogenesy* Brucella aborhtsp'^ Escherichia coliy^'^ 
KkhsUUa pneumoniaey^ Salmonella schottmuelleri* and Sltiftella 
paradysenteriae (Sonne).® When the organism was grown in 
liquid media in shaken ilasks, filtrates of these submerged 
aerated cultures proved to possess marked antibacterial ac¬ 
tivity in broth-dilution assays against several gram-negative 
bacteria, notably 5. paradysenteriae (Sonne), and indications 
of antirickettsial activity. From these filtrates a crystalline 
antibiotic has been isolated, for which the name Chloromyce¬ 
tin is proposed. 


TABLE l 


Vol. medium 

Container (capacity) 

Yield 

(M«./ml.) 

100 ml. 

Erleiuneyer daak (500 ml.) 

55 

181, 

Qlaas fermonter (30 1.) 

85 

100 sal. 

Rotary aluminum drum (200 gab) 

49 


The organism has l>een found to produce Chloromycetin 
in aerated submerged culture in various media. A satisfactory 
formula is: maltose, 1.0 per cent; casamino acids (Bacto), 
0.5 per cent; distillers’ solubles, 0.5 per cent; and sodium 
chloride, 0.5 per cent, Typical yields with this medium in 
variotis containers are given in Table 1. Potency is estimated 
turbidimetrically in terms of weight of crystalline rofliterial 
from a standard curve for 50 per cent inhibition of para¬ 
dysenteriae (Sonne). 

It was found that Chloromycetin could be concentrated and 
purified by extracting oddSfied culture filtrates with ethyl 
acetate, removing the solvent by distillation in vacuoy ex¬ 
tracting the antibiotic with diethyl ether, chioraatogtapbing 
the ether solution over Aluminum oxide, removing the solvent 
by evaporation, extracting the residue with water, extracting 
the aqueous soktion with petroleum ether, and concentrating 

»la Paul R. Burkholder's laboratory, Vile University. 

»la Ouy IP. ymniMiiu’ hbomtory, Korthweetera Uarwrdty. 

«In the lUuttrch Laboratoriof, Dsvh Coispaaty. 


the aqueous solution. During the course of the concentration 
the antibiotic crystallized. After three recrystaiUzations from 
methylene dichloride, ethylene dichloride, and a mixture of 
diethyl ether and petroleum ether, colorless needles or elon¬ 
gated plates having the following properties were obtained: 
m.p., 149.7-150.7^. (corrected); («)?, - 25.5" (ethyl ace- 
tate)*; solubility in water at 25°C., about 2.5 mg./ml.; ver>^ 
soluble in methanol, ethanol, butanol, propylene glycol, and 
acetone; analysis; C, 41.11; H, 3.89; N, 8.60; Cl (nonionic), 
21.71.® 

Chloromycetin is a neutral compound and is unique in that 
it contains both nitrogen and nonionic chlorine. It is further- 
more characterized by being stable at room temperature in 
aqueous solutions over the pH range of 2”9 for more than 24 
hours, and in distilled water is unaffected by boiling for 5 
hours. 

The in vitro activity of the crystalline material against sev¬ 
eral bacteria is shown in Table 2. The test against Br. abortus 
w^as performed by dissolving varying amounts of the crystals 
in agar and streaking with Br. abortus.^ Myco, tuberculosis 
was assayed by an end-point broth-dilution method.® The other 
organisms were tested by a turbidimetric method.® 


TABLE 2 

Weight oe (‘evstalljnk Chja^iomycetjn Caosino Inhibition ov 
Test Oboaktsh 


Species 

MR./ml. 

Inhibition 

(%) 

hructlla ohttim.. . .. 

2.0 

100 

Esf.k«r%chi(t coli . .. 

0.33 

50 

KhhsitUa pneunkonitu .. 

0.33 

SO 

Mycabacterium tuhtrcvlosis (H37Rv) . 

12.5 

lOO 

Proteus ap. 

0.33 

50 

.Salmonella sckoitmuelUri . 

0.33 

SO 

SAigella paradysnU^iae (Sonne 1. 

0.2 

so 

Staphylococcus aureus . . 

1.0 

50 


The crystalline material showed marked chemotherapeutic 
activity against Rickettsia prtrwaseki in screening tests using 
chick embryos® and against a number of ricketudoe and one 
virus when tested in embryonated eggs or in mice (i). 

The intravenous LDw for 20-grara mice is 3.0 mg./mouse. 
In contrast to streptomycin, Chloromycetin appears to be 
well absorbed when administered orally to mice and dogs.^ 
Detailed accounts of these studies arc in preparation. 

Reference 

1. SuAbEL, J. E., and Jaokson, E. B. 1947,106,418. 

* Detenained by Robert L. Harria, Parke, DavU & Company, 

* Determined by A. W. Spang, Parke, Davia ft Company. 

* Betermbied by I, W. McLean, Jr., Parke, Davia dr Company, 

’ Dntetmined by O. M. Gnihalt, Parke, Pavia ft Company, 
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t^lotoinycetifi, an Antibiotic With 
|jhemotheraj>eutic Activity in 
Experimental Rickettsial 
and Viral Infections 

J. E, Smadei and E. B. Jacksok 

DepCkrtmmi of Virus and RicktUsial Diseases^ 
Army Medkal Department Research and Graduate School^ 
Army Medical Center, Was//ingio?t, />. C. 

A new antiWotic, Chloromycetin (7), has been found to have 
a remarkable chemotherapeutic effect on a number of rickett- 
aial agents and on one of the viruses. This substance was pre¬ 
pared in the-Research Lalwratories of Parke, Davis & C'om- 
pany and submitted to this Department as highly purified 
crystalline material; preliminary tests (/) had indicated that 
Chloromycetin possessed activity against Rickettsia prowazeki. 




X. erisntalis. 

Initial tests were performed using groups of 24 seven-day 
embryonated eggs which were infected by the yolk sac route 
with the Gilliam strain of R. orienUUis and treated by the same 
route with varying amounts of drug given at different times. 
Eggs were examined daily and the time of death of embryos 
noted. Data are summarized in Fig, 1 as the percentage mor¬ 
tality in the various groups on different days after infection. 
The ezperfmrat summand in Fig. 1, shows the effect of 
vatying amounfts of drug given in a single injection } hour 
prkw to infection. It is evident that the smallest dose used, 
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t a d^Rjite prahmgatbd of 

the embryos. bendffeial effect increased hy 
step as the doee was increased. AH of the embryos in the group 
receiving 1.0 mg. were alive when the last of the control eggs 
died. Furthermore, 16 of the 24 eml>ryos were still alivc in tide 
group on the 15th day after infection, when the experiment 
was terminated since hatching was to be expected, Eight chicks 
did hatch from this group of 16 survivors. Section B of Fig. 1 
summarizes an experiment in which 0.25 mg. doses of drug were 
given to each of 24 eggs in three different groups; one group 
treated i hour prior to infection, another 24 hours', and a 
third 4S hours, after infection. It U apparent that all embryos 
were cqj^Uy benefited by the treatment; the average pro¬ 
longation of life in each of the groups was in the neighborhood 
of 2i days. 

The chemotherapeutic effect oliscrvcd in treated mice in¬ 
fected with scrub typhus was as satisfactory as that obtained 
in experiments with embryonated eggs. Table 1 summarizes 
the results of studies on mice infected by the intraperitoneal 
route with 25-100 m.l,d. of the Karp strain of R. orienialis. 


tabi.e: 1 

Cheuothebapeuttc Emcr OsTAimno tN Mic® IwrxcTEo With 
H, orUntalia ^ 


£zp«rb 

meot 

Treatment 

Dilution of infectious 
inoculum 

Mg./day/ 

mouge 

Route 

Day begun 
in relation 
to infection 

io-« 

10*« 

10^ 


Controls 



8/8 

S/8 

z/r 


2.5 


1 post 

0/8 




1.5 

Tg 

1 " 

0/8 




0.75 


1 “ 

2/S 




0.5 


J “ 

5/S 



I 

0.25 


1 '* 

5/S 




0.10 

.s 

1 

3/8 




3.0 


1 pro 

0/S 




5.0 


2 post 

1/8 




3.0 


1 pre 

0/7 




J.5 


1 

1/8 




(!ontroU 



7/8 , 

r/s 

3/8 


2.5 


I |>0»l 

0/8 




2.5 

2.5 


S “ 

8 “ 

0/8 

1/8 



. 2 

2.S 

.its 

10 '• 

3/a 




0.75 


1 " 

2/8 




0.75 


5 *' 

2/8 




0.75 


8 “ 

6/8 




0.75 


1 10 

! 7/8 




Anlhials were treated either by a single daily Intraperitoneal 
injection or by oral administration of the designated amdiuit 
of drug; in the latter instance it was dissolved in the drixfking 
water. Animals were given their first injection 18 hours after 
infection or at a later date designated in the table. Mice which 
were fed the drug generally were started on it the day before 
inoculation of Infectious material. In all instances mice were 
treated from the dedgnated time through the 20th day after 
infk^tion. The data indicate that a single daily Intrapeiitoneali 
ddse of 1.5 mg. of the drug protected aU of the mice. Half this 
amount protected the majority, while doses aa smaff ^ 0.1 
tng./tnouse had-sUme chemotherapeutic effect AU pf 
whiA received 3;0 mg. rff the drug V mouth per 









u did all of those this amount 

* It is to be not^ that oral adndnistcation of 5*0 mg./day begun 
tWo days after infection {>rbtected 7 of the 6 mice from death. 
The fxu^t that an eiceUent chemotherapeutic effect can be ob¬ 
tained even when administration of the drug is delayed for 10 
days after infection is indicated 1>y the results of the second 
experiment (Table 1). Seven of the 8 untreated control mice 
whkh received the 10^ dilution of infectious material died 
between the 14th and 18th day. In contrast, only 3 of 8 mice 
succumbed in the group which received 2.5 mg. of the drug 
beginning on the 10th day after inoculation; these died be¬ 
tween the ISth and 20th days. The majority of the mice 
which received 0.75 mg. daily were protected when the drug 
treatment was begun as late os 5 days after infection hut 
not when it was begun 8 days afterward. 

Kesults essentially identical with those Just described have 
been obtained in embryonalcd eggs and mice infected with the 
agent of rlcketUialpox (K. akari). Furthermore, the results 
of experiments in which cml>ryonated eggs were infected with 
/Z, pftymzeki, R. mooserit DtmacefUroxenus rickettsif or the 
6-BC or P«4 strains of psittacosis duplicated almost exact))' 
those summarised in Fig. 1. A good chemotherapeutic effect 
was dcruonstrable in mice infected with the O^BC' strain. The 
antibiotic hg^ been ineffective in the treatment of mice infected 
with Japanese encephalitis virus and in eggs infected with vari¬ 
ola virus and inffuenza A virus. 

Inasmuch as control mice and embryonated eggs which re¬ 
ceived amounts of the drug comparable to the maxima used 
in the above teats remained unaffected, Chloromycetin appears 
to be of low toxicity. Its low toxicity, its absorption from the 
alimentary tract, and its beneficial effect w'hen given relatively 
late in disease suggest that it may be valuable in the treatment 
of patients. 

Reference 

t. Ehilicb,J., Baits. Q.R,, Smith, R.M.,Josiyk,D. A..and BvaxiioL- 
HXa, P. R. Seienct, 1947, IM, 417. 

Initiation of the Cone Gall of Witch Hazel 

Ivey F. Lewis 
l/niversiiy of Virginia 
Lucilk Walton 

Ckorge Washingion High School, 
DanvUle, Virginia 

The control of growth and differentiation leading to the 
orderly development of the plant and animal Ixjdy continues 
to be the central problem of biology. From Darwin and Herbert 
Spencer to the present time, theories of heredity have de- 
mai4ed some sort of controlling substance, whetlier onvisagt^i 
as a physiological unit, a gemmale, a gene, or even as a hier¬ 
archy of bio{^ures, determinants, and ids. In theories of the 
tost 56 years the location of these ufiits has been placed in the 
chromatin of the nucleus, and only recently have these specific, 
ctoatrtdJbg, and s^-^ropagatih^ entities been ascribed to a 
locatinn in the cytopia»m> the **plaamagenes'’ of Wright (/). 
r A Sttbetance hutiiaiiiii^) stimulatiim^ and directing develop¬ 
ment imd 41$^ in the cells of the 

cone fill of wit4h hastf L.). It is injected 

lalo aphid {Somaphis 


hatnomdifUs Fitch) which feeds on the neoplasm induced by 
its presence. 

The process of stinging is quite Cerent from that of feed¬ 
ing. When stinging, the stem mother ins^'ts her stylets into 
and between the cells of the young leaf and injects minute 
drops of a substance secreted by glands opening into the stylar 
canal. The sting substance cannot be confused with the sali¬ 
vary secretion because it shows characteristic staining re¬ 
actions and properties of refraction. 

Cells receiving the injected sting material dedifferentiate, 
undergo rapid mitotic divisions, and Tediffcrentiate, not into 
cells of the normal witch-hazel leaf tissues, but into cells of 
other and different tissues which organize the gall. The cells 
show the effects of the stings immediately, and when about 150 
stings have been made over a small circular area of the leaf, 
the cells of this area first become etiolated and then, by growth 
in size and number and by tissue differentiation produce the 
highly specialized cone gall. This is not a haphazard excres¬ 
cence on the leaf, but in symmetry and harmonious unity of 
cellA and tissues shows the same phenomena of functional 
adaptation that are familiar in the individual. It differs from 
an individual in its inability to reproduce. 

The injected material, when stained with acid fuchslu and 
jod green consists of a blue ground substance in which minute 
crystalloids are embedded. The material of the crystalloids 
seems to pass readily from cell to cell, especially from phloem 
parenchyma to adjoining cells. The crystalloid is a tiny, re¬ 
fractory, deeply staining body characterized by its faceted 
appearance and showing a reddish or purplish cast in such 
stains as gentian violet, hematoxylin, safranine, Congo red, 
add fuchsin, basic fuchsia, Feulgcn, and pyroninc. 

The behavior of the injected material is somewhat different 
when injected directly into the cytoplasm and when injected 
into intercellular spaces. When injected directly, it is seen 
first in the cytoplasm as a single globule containing, usually, 
one refractory crystalloid. The globule enters the nucleus and 
then the nucleolus, where the crystalloid breaks up into smaller 

bodies. 

When the injection is intercellular, the globule is usimlly 
much larger and at first does not show crystalloids, though a 
small body showing the same staining reactions may be 
present Crystalloids form within the globule which enters 
the leaf cells, occasionally the inner epidermal and spongy 
parenchyma cells, but much more often the phloem paren¬ 
chyma. From the phloem parenchyma the sting material passes 
into palisade or even into cells of the upper epidermis. During 
its existence in the cytoplasm of the phloem parenchyma it 
may break up into smaller globules, each with its crystalloid 
or may lose its q’>’StaUoid8 singly into the cytoplasm. Whether 
injection is intra- or intercellular, the end result is the entry of 
the crystalloids into the nucleolus. There they may fuse to form 
a larger, single crystalloid which breaks up into smaller ones 
when the nucleus enters prophasc. 

As mitosis approaches, the bodies become more numerous, 
and are distributed to the daughter nuclei, where they are 
found in the nfftltolus os they were in the mother nucleus. 
They appear not to be capable of self-propagation. For gall 
formation to continue normally, additional sting material 
must be injected repeatedly into the leaf. During the entire 
growth of the gall ^e stem mother continues to sting in 
jntevals of feeding. Only the stem mother can initiate gall 
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iormaticm; no other generation in the life history of the 
aphid poueasea this power. If the stem mother dies or is re* 
moved from a developing gall, growth of the gall soon ceases. 
Tissues differentiated in the gall do not revert to normal leaf 
tissues. 

The gall may be looked upon as a neoplasm. Further studies 
are planned on the chemistry of the substance causing it to 
form. A detailed report of observations here summarized is in 
preparation. 

Reference 

1. SnEGEUfAN, S., and £aiien, M . D. Science, 1946, IM, 5S1>5S4. 


A Relationship Between Cystine and 
Pyridoxal or Pyridoxamine in the 
Nutrition of Certaip Bacteria 

Marvin L. Speck and Dorothy A. Pitt 

NaHonal Dairy Research Laboratories, Inc., 
BaltimorCf Maryland 

Cystine has been found to be essential for the growth of 
LadohaciUus arabinosus (5) and L. casei (3), although in a more 
complete synthetic medium it was reported to he unessential 
for L. arabinosus {2), 

In experiments designed to assay cystine by L. arabinosus 
17-5, using the medium of Stokes, el al. (10), near maximum 
growth occurred at 37° C. with no cystine added to the me¬ 
dium. It was subsequently found that the pyridoxamine in the 
medium eliminated the requirement of this organism for cys- 

TABLE 1 

limpRCBAKQEABILn'Y 07 CybTINE WlTB PYKIVOXAL OR PYRIDOXAMINE IK 

THE Nutrition op Certain Bacteria 
' (ml. 0,1 N NsOH/10 ml. culture}* 


Organism 

s 

If 

§ 

1 .1 
m 
vi 

l+l 

?l 

55 

!ii 

Sr; 

H 

IS 

L, arabinosus 17-S (A.T.C.C. 
#8014). 

1.30 

6.20 

9.50 

7.60 

7.95 

3.00 

L. casai (A.T.C.C. #7469). 

1.50 

j 6,50 

9.55 

7.55 

7.95 

2.55 

Str.facalis (A.T.C.C. #9790)..., 

1.50 

6.60 

6.70 

5.75 

5.90 

1.70 

Lauc, mesanitreides P'60 (A.T, 







C,C.#8042). 

1.25 

3.45 

8.80 

1.80 

1.80 

1.90 

L. dtibfUibu LDi (A.T.C.C. 



1 




#9595). . 

1.15 

2.13 

10.05 

1.78 

1.00 

0.70 


* Medium of Stokes, tt al. (/O), except for changes in cystine and vtUunin 
B« group noted. 

t Seite-filtcrod; added aseptically to sterile medium. 


tine (Table 1). Pyridoxal had the same effect, while pyridoxine 
had little or no effect on growth. Similar results were obtained 
with Streptocccus fecedis and L. casei, although cysteine was 
found by Dunn, el of. {Z) to be essential for X. in a medium 
containing pyridoxal and pyridoxamine. The cystine require¬ 
ment of X. ddhritekii LD5 and Le$tconosiac mesenteroides P-60, 
however, was not aff^ted by the presence of pyridoxamine or 


pyridoxal^ which agrees with results of punn^ al, (i). Similar 
effects of these compounds on certain other amino add require* 
ments of various l^tic add bactcuia have been rqx>rted b>’ 
Stokes and Gunness (P) and Xyman, el al, (4), 

When incubated at 30° C. instead of 37° C. with 0.4 y/ml. 
of pyridoxamine but no cystine, X. arabinosus and X. case* grew 
slightly, while Sir, Jecedis grew almost equally as well as at 
37° C. These data indicate that the mechanisin whereby pyri- 
doxamlne replaces the cystine requirement of these organisms 
is not necessarily associated with the optimum growth tempera¬ 
tures of the organisms. 

Since cystine is essential for X. arabinosus, X. case* and Sir, 
f€culis,J^€\r growth in a medium deficient in cystine, but con- 
tainin^yridoxamine or pyridoxal, indicated that cystine was 
synthesized from ingredients of the medium. To test this, X- 
arabinosus and Sir, fecalis were grown 3 days at 37° C. and X. 
casei 6 days at 37° C. in the medium of Stokes, ei al, {10) con¬ 
taining 0.4 7 of pyridoxal/ml. (Seitz filtered; added asepti¬ 
cally), but from which cystine was omitted. The washed cells 
were acid hydrolyzed and the hydrolysates assayed by Leuc, 
mmenteroides P-60. X. oroimoTMT contained 0.38 per cent, 
X. casei 0.65 per cent, and Sir, fecalis 0.26 per cent cystine or 
the basis of dried cells. The cystine thus for{;ned may originate 
from methionine, as shown by Tarver and Schmidt (//) to oc* 
cur in rats fed methionine containing isotopic sulfur, and/or 
from serine, as reported by Stetten {8) to occur in rats fed 
serine containing isotopic nitrogen. Whatever the origin of the 
cystine, pyridoxal and pyridoxamine have an essential role in 
Its synthesis in such a medium. 

Some of the irregularities reported in the microbiological 
assay of cystine by X. arabinosus and X. casei (/, 6) can prob¬ 
ably be explained by the presence of pyridoxal or pyridoxamine 
in the medium or in samples assayed. Also, a medium deficient 
in cystine but containing 0.4 y of pyridoxine/ml., sterilized by 
autoclaving at 15 pounds pressure for 13 minutes, permitted 
considerable growth of these cultures. This was probably a re¬ 
sult of pyridoxamine being formed by the interaction of pyri¬ 
doxine and amino acids in the medium during sterilization (T), 
and indicates another reason for irregularities in the assay of 
cystine by. X. casei and X, arabinosus. Furthermore, since tem¬ 
peratures from 30° to 37° C. are used for the growth of these 
bacteria, the degree to which p 3 rridoxal and pyridoxamine 
contained in the medium replace the requirement for the 
added cystine varies with the particular temperature of in¬ 
cubation. 
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Protection of Synaptic Transmission 
Against Block by Nicotine 

C. A. G. WiEBBBCA and William Schallek 

Williafn G. Kerckhojf LaboraUfries oj Ike Biological 
Sckftce^t California InslUute of Technology^ Pasadena 

During the past year we have studied the effects of various 
drugs on synaptic transmission in the crayfish; the results will 
be described elsewhere. In the course of this investigation 
many drugs were found to have no effect. In such cases a check 
was made on the preparation by applying a dose of nicotine 
(10"* grams/fic.) 10 minutes after the original drug. Control 
tests had shown that nicotine in this concentration blocks 
tranamission in 1-2 minutes. As expected, the presence of 
most drugs did not influence this action. With SM>me, however, 
either the nicotine was without effect or the block was greatly 
delayed. Evidently under certain conditions the preparation is 
protected against the action of nicotine. Since this situation 
seems to be of considerable interest, the following preliTninar>' 
report is presented at this time. 

The synapse used in these investigations is between a giant 
fiber in the central nervous system and a motor fiber in an 
abdominal root of Cambartis clarkii (J). The preparation was 
kept in a bath containing 100 cc. of crayfish perfusion fluid, 
the drugs being added to this bath. The giant fiber was 
stimulated between the 5th and 6th abdominal ganglia, while 
the postganglionii: response was led off the 3rd root of the 
3rd ganglion. Stimuli were delivered throughout the ex¬ 
periment at 30/minute, at which rate, in the absence of 
drugs, the postganglionic respon.se Temains unchanged for 
several hours. 

The protecting effect was first noted with two drugs, 
anabasine and nornicoline,' which are closely related in 
structure to nicotine. In a typical experiment, anabasine 
10"^ was administered. After a transient facilitation, trans¬ 
mission returned to normal. At the end of 10 minutes, nicotine 
10^ was given. This had no effect. Ten minutes later, nicotine 
10^ was administered, but even this high cx)ncentration had no 
effect for at least 10 minutes. 

The results of similar e*|)eriment8, made with a number of 
other drugs, permit the following classification to be made: 

(a) Drugs which in low concentration protect the cray¬ 
fish synapse from the action of nicotine, but w'hich block the 
synapse in higher concentration: anabasine, nomicotine. 

(b) Drugs which in subthreshold doses show no protection 
against nicotine and which block transmission in higher 
Concentrations; alcohol DFP, eserine. 

(c) Drugs which neither protect against nicotine nor block 
synaptic transmission; acetylcholine, adrenalin, atropine, 
coramine, picrotozin, prostigmine, strychnine. 

An unexpected result was obtained in experiments in which 
the nicotine was left in the bath after transmission was 
blocks Complete recovery of the root potentials occurred 
within 40 minutes. Kenewed application of nicotine in the 
same or even concentration w as now without effect. The 
same result was obtained when the preparation was washed 
with fresh perfusion %id after block by nicotine. 

»W« wUk to thsnk R. C. Rustk, Bureau oi Entomology and Plant Quar¬ 
antine, U. S. Department of Agriculture, BelUvillo, Maryland, for supply¬ 
ing theae drufB. 
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A similar effect has been observed with eserine. After block 
by this drug, transmission rapidly returns to normal on wash* 
ing with fresh fluid. Another dose of eserine, of even higher 
concentration, is now without effect. The preparation is also 
protected against the action of nicotine. 

Protection against nicotine has been reported by other 
workers. Novocaine antagonizes the effects of an intravenous 
injection of nicotine on the heart, blood pressure, and intestine 
of the dog (/). Sulfathiazole inhibits the action of nicotine in 
the isolated intestine (2). The present study, however, has the 
advantage of confining drug action to synaptic transmission. 

Biological com[>etition between structurally related com¬ 
pounds is well known (4), In this type of action it is generally 
considered that the compounds involved compete for attach¬ 
ment to a specific receptor. Such a mechanism is not completely 
adequate to explain the phenomena described in the present 
paper, however. Nicotine evidently has a twofold action on 
synaptic transmission. When first applied, it blocks transmis¬ 
sion. As recovery occurs, this blocking action is lost, but a 
protecting action remains, since further doses of'nicotine are 
without effect. This shift from a blocking to a protecting action 
suggests that a change takes place in the nicotine molecule by 
which it becomes ineffective as a blocking agent but remains 
attached and thereby prevents the action of fresh nicotine. The 
attachment must involve a firm bond, since washing with per¬ 
fusion fluid docs not interfere with this protection. 

Anabasine and nomicotine, which have much less blocking 
action, seem to attach as readily as nicotine and therefore pro¬ 
tect against it. During recovery from nicotine block, nicotine 
may be transformed into a compound like these or into a re¬ 
lated compound with a pure protective action. 
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Role of Inhibitors in Soybean 

H. S. K. Desikachak and S. S. De' 

Department of Biochemistry^ 

Indian Institute of Science, Bangalore 

It is now recognized that cooking or autoclaving increases 
the nutritive value of the protein of soybean. TTie general 
opinion is that cooking increases the availability of cystine 
and methionine. Almquist, etal, (1) and Hayward and Hafner 
(S) demonstrated that the limiting amino acid in soybean is 
methionine, and beating under pressure increases the availa¬ 
bility of this amino acid. Evans and McGinnis (4) found that 
the retention of organic sulfur is increased from 34 to 52 per 
cent and that of metkionine from 58 to 74 per cent in auto¬ 
claved soybean. But Mclnkk, et al. (P) found no increase in the 
retention of metkionine in autoclaved soybean, and from their 
experiments they concluded that the higher biological value of 
autoclaved soybtain was due to an increased rate of release of 
methionine rather than a higher degree of its availability. 
Ham and Sandstedt (6) found that a dilute add extract of raw 

vOur thank* are due to V. Subnbmanysn for hit keen interest in die 
work. 
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itoybeaa contained a Bubstance which greatly reduced the 
activity of trypffln in vUro. Ham, ef ai. (7) found that a solution 
of the partially purified inhibitor produced lowering of growth 
in chicks fed on a well-balanced diet. In a previous communica¬ 
tion from this laboratory (J) it was stated that gl)xinin is more 
nutritive than autoclaved soybean. It was believed that the 
enhanced nutritive value of glycinin was due to elimination of 
the proteolytic inhibitorp as also any toxic factor which may he 
present in raw soybean. 

The present investigation was undertaken to sec whether 
the presence of the inhibitor would affect the nutritive value of 
soybean protein digested with enzyme so that the amino acids 
are in free form. According to the hypothesis of Melnick, et a/., 
the biological value of the digest is expected to be higher than 
the raw bean, because all the amino acids, including methionine 
will be simultaneously available for utilization. 

The digest was prepared by subjecting soybean meal to 
digestion by papain. Acid hydrolysis was not resorted to be¬ 
cause it would destroy tryptophane and other possible essential 
peptide factors like strepogenin, as suggested by Woolley (5). 
Papain was chosen for the proteolytic digestion, since the raw 
soybean meal contained the tr>'ptic inhibitor. The soybean 
meal was finely ground and suspended in about four times its 
wehdit of water and digested with on active preparation of 
papain. The digestion was carried out at 50^C. for 48 hours. A 
control was run, using a boiled solution of the enzyme which 
was maintained at the same temperature. Both samples were 
then dried in a current of warm air. It was found that the 
inhibitor was destroyed to a small extent in the course of 
drying. A requisite amount of the inhibitor solution extracted 
from raw lieanwas added to both the extracts in order to restore 
the original activity. 

The biological value and the digestibility codfidenl of the 
\pFot«in in the digested and control samples were determined by 
tiic usual nitrogen balance method. The proteins were fed at 
a level of 10 per cent (nitrogen X 5,7), The results are as 
follows: 

Average Average 

di^Mtibility bioloKicat 
coefficient value' 

Dlgeatedsample. 89,6 45.9 

Control siunpie. 89.2 44.7 

The nitrogen in the digested sample was analyzed, and it was 
found that 91.6 per cent 'of the total nitrogen of the meal was 
in the nonprotcin form, as estimated by its solubility in 7 per 
cent trichloroacetic acid, and 90 per cent of the total 
methionine of the protein was in the free form in the digest. 

From the above results it is evident that the role of the pro¬ 
teolytic inhibitor in deciding the nutritive value of raw soy¬ 
bean is not in diminishing the degree of availability or rate of 
release of methionine. It is highly probable that its action is of 
the nature of an antigrowth factor affecting the usefulness of 
proteins in general. This statement is supported by the findings 
of Ham, d al. that a purified solution of proteolytic inhibitor 
caused growth retardation in chicks fed on a well-balanced 
diet. 

It is thought that, apart from the tryptic inhibitor, there 
may be other Unde factors associated with the raw l>ean which 
are destroyed on heating. Evidence for the existence of a 
sqjarate factor apart from the proteolytic inhibitor was ad¬ 
duced from the following experiment. Everson, et al. found that 


the growth^rotooting value of soybean protein incmaea to a 
marked ertent if the bean is geminated. This observation waa 
also confirmed here, and on examining the concentration of 
the proteolytic inhibitor in germinated soybean (48 hours) It 
was found that it was not altered from that in the original 
bean. The concept of the proteolytic Inhibitor cannot explain 
this increase in nutritive value after germination. That there 
was no change in the amino-add composition of the protein 
after germination was proved by Block, at <U, (2), who could 
detect no change in the contents of tyrosine, tryptophane, 
phenylalanine, cystine, and methionine in the protein of 
soybean after .germination. 

From^e above findings it can be postulated that apart from 
the proteolytic inhibitor there is a sqiarate factor which affects 
the nutritive value of the soybean protein. Further work on the 
isolation of this factor and the respective roles of these in 
hibitoTS in the nutritive value of soybean is in progress. 
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Effect of Benzene Hexachloride on the 
Flavor of Poultry Meat 

Ephriam Hixson and Martin H. Mitma* 
Entomology Department, Vnmrsily of Nebraska 

Tests conducted during the summer of 1947 show that the 
meat of chickens fed, sprayed, or retained in a house pre¬ 
viously sprayed with benzene hexachloride has a distasteful 
ffavor. This flavor, which mokes the meat nearly inedible^ 
persists for a period of 6-10 weeks. 

The absorption of a benzene hexachloride flavor and odor 
was first discovered accidentally. In the foil of 1946 and ^ring 
of 1947 a number of chemicals were tested for the control of 
chicken mites. A paper on the results of these tests is in press 
for the Jon/rncX of ^onomic Entomology. During the course of 
this study several chemicals, including benzene hexachloride, 
showed (iromisc, and a test to determine their toxidty to 
poultry was undertaken. A 5 per cent concentration of wettable 
iienzene hexachloride containing 5 per cent of the 7 isomer was 
applied to several chickens, the house, and the Utter in D«» 
cember 1946. This test was concluded, and the house was not 
cleaned up or used until May 1947. At this time market birds 
were placed in the house and fed grain in the Utter as well as 
mash in a feeder for a i>erif>d of I week. When cooked, the 
meat of these birds was not edible because of a distasteful 
flavor apparently caused by the absorption of benzene hexa¬ 
chloride. 

Since many manufacturers and promoters of insecticides 
had used and are now recommending* benzene hexachloride 

1 With tb« coopemlioti of the of Peoltiy Haihssdry and , 
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ill iMultsy lioufM, it wbb tleddtd that a xletenninatiQn of the 
' mfimer of abvorjption and of the benaene hexa- 

oUodde flavor shouki be made. To thia end the following test 
am set up. Four chicken houses were aclected. In one bouse, 5 
birds were fed for 1 week with a mixture of 1 part of bensene 
hexachloride containing 6 per cent of the r isomer in 200 
parts of a mash-grain feed, and then transferred to the standard 
ration received by the other lota. In the second house, 5 birds 
were sprayed until wet with a benzene hexachloride suspension 
containing 0.25 per cent of the y isomer. In the third, the walls 
were q>rayed until wet with a benzene hexachloride suspension 
containing 0.25 per cent of the 7 isomer and allowed to dry 
before the birds were placed inride. In the fourth house, which 
was isolated from the treated lots, 5 untreated birds were 
retained as controls. Sprays were i^>plitd with a 3-gaUon 
compressed-air sprayer. The birds used were 2-pound White 
Leghorn cockerels. 

One of the birds in the lot receiving the treated feed died 
at the end of the first week. The t^d apparently died of star¬ 
vation, since the entire lot ate less than a pound of the treated 
feed in the 7-day period. One of the birds in the sprayed lot 
also died. These deaths reduced the samples from the 5 origi¬ 
nally planned to 4. The remaining birds remained healthy 
until sampled and killed. The test was begun on June 13, 
1947, and the final sample was taken on August 22 , 1947. 

TABLE 1 


COMVAlAtlVS ABSOtmOM AKD RBTKWTION Of BSKnEKS HKXACRU)1U0B 

Odok Am Tasts by CaieKxirs 


TreatmenU 

Comparative rsting of odor and taste 


i 

2 wfwits 

1 4 weeks 

j 6 Weeks 

10 weeks 

Peed treited 

Odor 

Taste 

Slight 

Slight 

Moderate 

Moderate 

Strong 

SUODg 

Strong 

Strong 

Birda sprayed 

Odor ! 
TgBte , 

.1 

Moderate 

Strong 

1 Strong 
Strong 

Strong 

Strong 

Moderate 

Slight 

House sprayed 1 

Odor 

Taste 

Strong 

Moderate 

Slight 

Slight 

Slight 

Slight 

Slight 

Moderate 

Control 

Odor 

Taste 

Not checked 
Not checked 

None 

None 

Slight 

None 

None 

None 


The first 3 samples were takpn at intervals of 2 weeks and 
the last after a 4-week interval. At sampling time 1 bird from 
each of the lots was killed and cooled. The following day the 
birds were roasted in separate ovens at uniform temperatures, 
no salt or other condiment being used. Five tasters or samplers 
then checked each bird, which was identified only by a code 
letter. Checks were made by smelling each of the partially 
carved carcasses and then tasting small pieces of white and 
dark meat cut from each bird. Each sampler recorded his own 
reaction to the quality of the particular meat. 

The terms used to describe odor were very strong, strong, 
sharp, bad, slight^ questionable and good; those used to de¬ 
scribe taste were very strong, Strong, acidic, musty, medicinal, 
bltl^, objectiohal, asid godd. The terms were modified into 
those usc^ in thbk Ir W gives the results of the test 
Statetpouts oobemung the jneseoce and comparative degree 
ct an off^^avor or XNkr amthe table only when th^ 

teactiens of 5 oerii^of tihe saiu^^ 


In Vitro Resistance of the G«ous 
Bactor&k^s to Streptomycin 

Geoige E. Folev* 
Depatimmt of Pathology and BaeUrichgy, 
MassachuseUs General Hospitai^ Bosion 

'rhere is little reference to the genus BaOeroides in the 
growing literature on the in vHro sensitivity of various gram¬ 
negative bacteria to streptomycin. Since these microorganisms, 
normally saprophytic inhabitants of the nasopharynx (id), 
gastrointestinal tract (/i), and the female genitalia (iJ), fre¬ 
quently invade the deeper tissues of the body to produce serious 
and often fatal diseawe in man (19, 20), it seemed worth while 
to determhie their sensitivity to streptomycin. 

The obligate anaerobic, nonsporulating gram-negative ba¬ 
cilli ccunprising the genus Backroides are a heterologous group 
closely related to the genera DiaUskr and Fusobact^umi 
Bergey (/) lists 22 species of this genus, but since these have 
not yet been studied systematically, it is impossible to deter¬ 
mine how many of them actually represent distinct species. 
Weiss and Rettger (21), for example, were able to classify 75 
difi^rent strains into 4 serologic groups. Henthome, Thompson, 
and Beaver (14) have reported that pleomorphic strains are 
serologically distinct from the nonpleomorphic strains. There¬ 
fore, following the convention adopted by Smith and Ropes 
(20), the strains reported in this study were classified as B. 
funduliformis if pleomorphic and B./ragilis if nonpleomorphic. 
Plcomorphism was determined by the formation of large bodies 
and filaments in artificial media and by a form of reproduction 
different than simple binary fission, associated with the pro¬ 
duction of anaerobic pkuropneumoma-like colonics (L-varia- 
tion), as described by Dienes (tf) and Dienes and Smith (r~P). 

Four strains of B, futidulifomis and 8 of B. fragUts have 
been encountered in this laboratory during the past year. 
These were isolated in primary culture on anaergbin-hoiie 
blood or ascitic fluid agar plates, or in sodium thioglycollate 
broth. Subcultures were carried in chopped meat or sodium 
thioglycollate enriched with 30 per cent ascitic fluid and sealed 
with vaseline. All strains produced varying amounts of gas in 
these media and were characterized by a sharp, acrid odor. 
Strains were examined for pleomorphism and the production of 
anaerobic pleuropneumonia-like colonies by the cultivation 
and in situ agar block staining methods previously described 
by Dienes (5). 

Streptomycin sensitivity was determined in unsealed 0,1 
per cent sodium thioglycollate broth containing 0.1 per cent 
agar-agar, according to a titration based on the methods de¬ 
scribed by Price, Nielsen, and Welch (i7). Streptomycin sulfate 
was diluted so that 4 times the desired doses were contained in* 
O.S-ml. volumes of broth. To these 0.5-ml. volumes was added 
1.5 ml. of a 1:100 dilution of an 18- to 24-hDUT culture of the 
strain to be tested, ^ving a titratbn with final concentrations 
of streptomycin ranging fixiro 4 0 mg. to 2.0 (ig./mL in a total 
volume of 2.0 ml. At the same time« each strain was tested for 
its ability to grow in the presence of 100 Oxford units of peni- 
ciilin/mL in the some medium. AU titrations were examined 
after 48 hours incubation at 57"C. Thai first tube in which 
^owth ^as inhibited was takem^ the minimal inhibitk^ 
dose. ' ' ‘ , L '' 

iPrweat B4dnriif^I>ipart»eiit of Patholocy, The ChUdrea's hospital 
«ad latsata' He^Cal, Btetoa» HasstchuKita. 
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jyi stains grew in the presence of lOO Oxford units of penU 
dUin/mL Asmaybeseen in Tahiti,B. fmMifomis reemed to 
be somewhat more sendtive to streptomycin than did B.fragi- 
Ikt ahbough in either case the minimal doses of streptomycin 
required for inhibition were well beyond those usually obtain¬ 
able in vivo. 


TABLE I 

/« vitro ResrstAKce or Bacttroidos to STatProuvcXH 





Streptomycin resis¬ 
tance 

Spedes 

Strain No. 

Source of culture 

In¬ 

hibited 

M3.%1. 

Minimal in¬ 
hibiting dose 
corrected for 
suppressive 
effect of thio¬ 
glycollate 
and anaero¬ 
biosis 

B. funduliformis 

1 

Subphrenic abscess 

1.500 

750 


3 

Liver 

1.500 

750 


3 

Brain ** 

3,000 

1.500 


4 

Brain *' , chro¬ 
nic otitis media | 

1.500 

750 

B./regiUs 

s 

Mtdtlple buttocks, ischio¬ 
rectal abscess 

3,500 

1,750 


6 

Breast abscess 

2.500 

1.250 


7 

Brain ** , chronic 

otitis media 

3,000 

1 

1.500 


3 

Brain abscess, chronic 
otitis media 

2.500 

1,250 


9 

Infected rectal tumor 

3.000 

1,500 


10 

Stool 

3.500 

1,750 


U 

it 

2,500 

1,250 


12 

II 

4.000 

2.000 


It has been reported that the presence of reducing sub¬ 
stances in the medium interferes with the inhibiting action of 
str^tomycin (2, 4, JO, 12), Opinion differs, however, on the 
inhibiting effect of sodium thioglycollate. Geiger, Green, and 
Wahsman (12) found that thioglycollate agar did not inhibit 
streptomycin, while Donovick and Rake (JO) reported that 
thioglycollate broth increased the minimal concentration of 
streptomycm necessary for the inhibition of Klehsidh pneumo¬ 
niae. If streptomycm reacts with the sulfhydryl compounds 
containing basic amino groups in the vidnity of the — SH, as 
has been suggested by Cavallito (3), its inactivation could be 
brought about by the active — SH groups contained in sodium 
thioglycollate. However, the observations of Geiger, Green, 
and Waksman (J2) with facultative anaerobes suggest that 
simple anaerobiosis, with the consequent accumulation of add 
resulting from bacterial metabolism, may suppress the inhibit¬ 
ing action of streptomycin by as much as 50 per cent However, 
as suggested by these same authors, as well as by Bondi and 
Okta (^)> the resistance exhibited to streptomycin by anae¬ 
robic microorganisms may be the result of differences in the 
metabdism of the anaerobes—^treptomydn may more effcc- 
dvdy block an enzyme system essential to t^ growth of 
aerobic bacteria* 

In order to determine the effect of the presence of sodium 
thlo^coltate on the m viiro streptomydn resistance of Bac- 
representative stains of B* /tuifduii/ofmis and B* 
JingiHs were tested for sensitivity to streptomydn in tryptic 
digest broth containing 0*1 per cent dextrose. The medium was 


bialad in order to remove dissolved oxygen and streptomydn 
sulfate dtated as previoudy described. Each tube of the titra¬ 
tion was then sealed with a thick layer of vaseline and incu¬ 
bated at for 48 hours. There was no significant difference 

between the results obtained by this method and those ob¬ 
tained in sodium thioglycollate with the same strains of * 
Bacteroides. It might be mentioned also that in connection with 
another study (JS), successive urine cultures collected from 
patients receiving streptomydn therapy were cultivated in 
sodium thioglycollate broth as well as on the usual aerobic 
media. In no instance was growth obtained in sodium tbioglycol- 
late, which theoretically should have inactivated the strept- 
omyci%pre&ent in the specimen, when growth was not obtained 
on aerobic media as well. 

With the strains reported here, even if the observed minlznal 
inhibiting dose is reduced by 50 per cent to allow for the 
possible suppressive effects of sodium thioglycollate and anae¬ 
robiosis, the concentrations of streptomycin necessary to in¬ 
hibit the growth of Bacieroides still place them in the category 
of highly streptomycin-resistant microorganisms. The 3 strains 
of B./ngilis isolated from stools (Table 1) were recovered from 
patients reedving oral streptomycin. These apparently sur¬ 
vived exposure to the very high concentrations of streptomycin 
obtained in the feces folfowing oral therapy (JS). 

In view of the resistance of these microorganisms to strepto¬ 
mydn, together with the possible benefidal effect of sulfadia¬ 
zine in one of the cases reported by Smith and Ropes (20), 2 
strains of B. funduliformis and 5 of B. fragilis were examined 
for sensitivity to sulfathiozole and sulfadiazine. These tests 
were done in sterile, buffered asdtic fluid under vaseline seal. 
With the exception of a single strain, all 7 cultures so tested 
grew in the presence of 10 mg. per cent of either drug. The 
single exception, a strain of B. fragilis (Strain 4, Table 1), iso¬ 
lated from a brain abscess secondary to chronic otitis media, 
was inhibited by 10 mg. per cent of sulfadiazine but not by a 
similar concentration of sulfatbiazole. 
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IN THE LABORATORY 


A Method for Determining the Volume 
of Small Solid Objects' 

James M. Stewart 
DepoHmeM of P^iairics^ StaU Vnkersity of lovoa 

Frequently it is difficult to determine with accuracy the 
volume of small objects of unknown density, especially when 
the object must be kept moist, In this laboratory we found 
it necessary to determine the volume of a large number of 
teeth which could not be permitted to dry. The most logical 
solution to this problem appeared to be the measurement of 
fluid displacement. The illustration shows the plan by which 
the fluid displaced by the object (F) is measured in a small¬ 
bore pipette. The potential accuracy of the instrument is 
primarily dependent on the ratio of the volume displaced to 
the bore of the pipette. 



Kio, 1 


The equipment consists of an ordinary graduated pipette 
(A), accurately faced methyl methacrylate blocks (B and 
B'), a large glass syringe (C), a smaller syringe (D), anda 
metal base (E). The syringes and the pipette are fitted into 
the plastic blocks through ground joints, making it possible 
to use various syringe combinations' as well as pipettes of 
various rises, p|;ovided that they are uniformly tapered. For 
OUT work, a l-oci pipette, a 2-cc. and a 1h;c. syringe were 
adequate. Stopcock grease should be used between the plastic 
blocks in order to prevent leakage. Volume detaminations 
are made by filling both syringes and a portion of the lower 
chamber wifii distUled water. The upper section is then put in 
poritiqn and the plunger of the larger syringe inserted com- 
pleteb^. The bright of the water in the pipette is then adjusted 

* From rsnstpch beias rid«d throagb s giant from tlt« Sugcr Fesesreh 
Fbvndatkm. 

jll« 


to the zero mark by means of the smaller syringe. The plunger 
of the adjusting syringe should have a tenrion damp to pre¬ 
vent free movement. Then, by withdrawing the plunger in the 
larger syringe, the water is removed from the upper unit and 
partially removed from the lower chamber. The blocks then 
are Bepamted, and the object whose volume is to be deter¬ 
mined is placed in the lower chamber. The upper unit is put 
in position as before, and the plunger of the large syringe is 
inserted completely. Since the same volume of fluid has been 
replaced in the system, the diflerence between the original 
height of the column and the present height is equal to the 
volume of the object in the chamber. The reading may be taken 
directly from the calibrated pipette. After each determination, 
the water column must be adjusted for the initial reading as de¬ 
scribed above. This method is rapid and, we believe, quite 
accurate. The size of the apparatus is dependent on the volume 
of the objects to be studied. Any fluid compatible with the 
materials in the apparatus may l)e used, 

A Contact Culture Method for Detecting 
Molds on Surfaces 

F. A. Hodges and J. D. Wixdman 
Food and Drug Administraiion^ Washinglont C, 

A number of methods for the detection of molds on surfaces 
have been devised. In one of these (2) melted agar is placed 
on the surface to be tested, while in others (f, J) solidified 
agar is brought into contact with the surface. The method 
described below is of the latter type. It differs from other 
methods of this type in that a culture area equivalent to that 
in a standard-sized Petri dish is employed. The materials 
necessary for its preparation arc readily available in the 
laboratory. The method has been used for culturing molds 
from contaminated surfaces in food plants. With the add 
types of media employed yeasts also appeared en the plates, 
and by the choice of appropriate media the method could also 
be used for bacteria. 

From a coarse type of filter paper discs approximately 
8.5 cm. in diameter are cut, a small tab approximately 5 
X 15 nun. being left on one ride of each disc. The discs are 
soaked in a 0.5 per cent water solution of methylene blue until 
thoroughly colored and then rinsed in water to remove 
strin. When the rinse water is relatively free of stain, each 
disc is placed in a Petri dirii and sterilized in the usual way by 
dry heat. Three ml. of melted sterile agar is added to hold the 
paper fiat to the bottom of the plate. After booling, 7 ml. of 
sterile agar, of appropriate composition to make ja thin coating 
over the paper, is added. When the agar hardens, it is ready for 
vm. 

To test exposed surfaces in food plants for contamination 
with molds and yeasts, the agat^coated paper disc is removed 

4:^ 




$fHipticaUy by gr«Bpmg th« t&b with sterile forceps and pke«d 
CMfu^y, lace down, upon the area under test It is ^ea 
removed and replaced in the Petri dish in its original cem- 
ditioD^ 



Ar<ainatk!an|mo gro^and all ex^oilpt Sulla-^ 
'iMddbife have a^portltm dl tbeir atructu^ in ^minon: 

NH« 

U ■ 

SOjNHR 

Sulfaguanidine contains no hydrogen on the sulfonyl nitro¬ 
gen attached to the guanidine carbon by a double bond. 

The R moiety of the molecule varies in each case and this 
apparently induences the color of the compound formed and 
the Sliced of the reaction, 

Tlie test is carried out by suspending approximately 100 mg. 
of the sulfonamide in 5 cc. of distilled water in a test tube and 
adding 1.0 cc. of a 0.5 per cent solution of /3-naphthoqumone- 
4'5ulfouate as the sodium salt.‘ The color formation and color 
change are observed during the first minute and again after 5 
minutes. The addition of 5 cc. of 10 per cent ammonium hy¬ 
droxide provides a confirmatory test in some instances, 

TABLE 1 


Fic. 1 ■ Appearance of typical colonie« an £lter paper culture. 


Mold and yeast growths iTia>- be noted in 24 hours with the 
Greenough micro3cc^>e. Colonics usually become distinct 
within 48 hours. The blue paper is used merely to facilitate 
counting of the colonies. A typical culture is shown in Fig. 1. 
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The Color Reactions of Sulfonamides 
With i8*Naphthoquinone>4<Sulfonate 

F. J. Banueun 

Research Laboratoriesy 
Flinty Eaten Cempany, Decatuty Illinois 

The reaction of /9-naphtho(juihone-4r-Bulfonate with amino 
groups to yield colored substituted naphthoquinones may be 
utilized as a qualitative method of diperentiation for the var¬ 
ious sulfonamides now used in antibacterial therapy. 

For the purpose of detection and idenlihcatlon of the pure 
compounds or of the compounds in pure systems, the varying 
colors produced by the surface reaction of ^-naphthoquinone- 
4-Bulfonate solution with an aqueous suspension of the various 
sulfonamides, as well as the speed of the reaction or color 
formation, may be a useful device. 

Reactions of the naphthoquinone were noted with p-amino- 
benzene sulfonan ide (Sulfanilmraie). 2-sulfanilamido thiazole 
(Stdfathiazole), 2-suIfaiiilanudo pyrimidine (Sulfadiazine), 
2-BUlfanilamido-4-methylpyrimidiae (Sulfamcr^ne), 2-(N*- 
sucdnylsulfanitamido) thiazole (Sulfasuxidine), 2-8Ulianil- 
Atnido guanidine (Sulfaguanidine), and 2-»ulfanilamido pyri¬ 
dine (Sttlfapyridine). ^ 

A!^1 of these Compounds with the exception of Sulfasuxidine 


Compound 

Color 

after 

1 min. 

Color 

after 

5 min. 

Colof after addition 
ofNHiOH 

SttUaniUialde: slebU biisht 
oranae luapfinsion formed 
wHliin 30 seoMidB 

Bright 

orange 

Bright 

orange 


Solfatbioxole: rapid chaufo 
from yellow through 
orange to a brick red in 2-3 
mittutes, then to a reddish 
brown, and finally to a 
$labU purple brown 

Bark 

orange 

Purple 

brown 


SttUadiacine: very olov 
ekant* from lemon yellow 

Beep 

yellow 

Orange 

yellow 

Clear, deep brown 
changing to emmaid 
green (differentiation 
from StUfomeraaiDe); 
slabl* for several 
hours 

Sulfamerakine; rapid okanio 
from lemon yellow to 
orange yellow to orange 
(not as dark aa Sulfanil¬ 
amide and changee much 
more slowly) 

Orange 

1 

Orange 

Dark orange changing 
to clear, dark brown 
(differentiation frocn 
'SuKadiasine); stable 
for several bouts 

:t.. - ^ _ . 

Sttlfaauzldino: rlo3fe lemon 
yellow 

Yellow 

Yellow 


SttUaguanldine; ro^ ehamgo 
from yellow to a staUe 
bright crimtoD within 10 
seconds 

Crim¬ 

son 

Crim¬ 

son 

Clear brown solution 
(differentiation from 
SuUapyridine) 

SttlfapyHdiiis: riam ehama 
from yellow to orange {dif¬ 
ferentiation from Sulfa 

Orange 

Crim¬ 

son 

Brown solution rapidly 
changing to emerald 
green (differmtiatlon 

_ 


^ Results of the test using the compounds listed are shovdi In 
Table 1. It is thus poisible to identify or to distingwsh be¬ 
tween various sulfonamide compounds now cominercially 
available for therapeutic use. 

VSodUm n^ia*phihoqtthuMw-4^«^^ Ewtnwti 1 C;cn1^ 
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lte<9or4iag Uterine Conttection Patterns 
Pregnant Women: Appltcatioa of 
Strain Gage in a Multichannel 
Toltodfnamometer 

S. K. M* Reynolds, O. 0. Heard, and Paul Bruns 

DepatinterU of Embryology, 
Carnegie Institution of Washington, and 
Department of Obstetrics, Johns Bopkins Hospital 

Prerat methods of studying uterine activity in women 
during the latter part of pregnancy give no indication of the 
pattern characteristics of the contracting uterus. Methods in 
use arc etratialiy of two types. One records pressure from a 
single, isolated region transmitted to a tokograph which is 
applied to the abdomen externally (/}. The other measures 
changing pressures by means of a balloon (or balloons) placed 
within the uterus during the course of labor. 

The ideal method of recoiding uterine activity should 
yield information continuously concerning the nature of the 
activity in several parts of the uterus. The method described 
briefly below accomplishes this. 



tin. 1* Units of the mOltichuuiel TokodynamOmeter. Right fore> 
enrand: tbn« Btrain-gags piek»up units mounted on brass rings described 
in text. (A later model of the djmamometer employs s smaller case end 
dispenses with the large plug.) Right rear: three-cbannel power supply and 
control unit. Left: frlctlonless writing unit containing three microammeters 
having ineulated extensions on tbelr pointers. Sparks, passing through a 
metal Up on the exienalon pass through the heat*sen8iU«ed paper which 
moves at a speed of 0.2 or 1.0 Inch/minute. 

The inatrument which we have devised (Fig. 1) records 
olectiicaUy on a single piece of moving paper the uterine ac¬ 
tivity at each of three sdected points on the ventral or ventro- 
lateral aspect of the abdomen during the latter months of 
pregnancy. The prindpte en^loyed involves appHcaflon of the 
strain-gage dynamometer to direct electrometric recording 
throu^ fricticmleM writing. The key to this method is the 
^^Mcially de^^sed pick^q;) which makes it possible to apply a 
•traiii gage to ^ abdomen'. 

Eick^ detke, StntlusDi strain-gage dynamometers, Model 
are so mouiitodl on Ihtkvy (240-graia) btkss rings 
that Um sensitive ekimmt of the gage is connected by a simple 
f^tem to an adjustable plunger (diameter, 7 mm.) held 

Bach erf the three rings 


(i indt wide; intental diameter, 47 mm.) is Md in place on the 
abdomen by double-coated Scotch tape applied to the under 
side. 

Power supply and circuit. The input current of each strain 
gage is derived from a 6-volt A battery and is controlled by a 
200<ohm variable resistance, a 0.50 mlUiammeter, and- a 
switch. The output from each gage goes directly to a Weston 
microammeter, Model 699, modified in such a way that it is 
balanced with a flne quarts tubing extension on its indicating 
arm. On the end of this is a small piece of 36-gage nichromc 
wire mounted vertically like a cross on a T. 

Recorder, The recording unit now in use was made to our 
spedficatipns by the Electro Fhyrical Laboratories, New York 
City. It operates by distributing sparks through each of the 
three nichrome wire tips at half-second intervals. The sparks 
pass from a plate above to a plate below while a specially 
treated heat-sensitive paper passes over the lower plate at the 
rate of cither 5 or 25 mm./minute. A heated point marks 
minute intervals at the bottom of the paper. Tlie tips of the 
ammeters swing freely between the metal plates and over the 
paper without touching either, ».c. by frictionless writing. 
The instrument is so sensitive that the top of the unit is en¬ 
closed in a plastic case during recording to prevent disturbance 
from air currents. 

The records of uterine contractility consist of a series of 
fine holes burned through the paper in the position under the 
nichrome tip according to its position at the instant of spark¬ 
ing. This position depends upon the amount of pressure 
applied to the plunger described above. 

Operation. In operation, the gages are secured at the sites 
of choice in the manner described. The plunger is adjusted so 
that the needle of each ammeter is just slightly deflected. By 
turning a angle switch on the recorder, the paper starts mov¬ 
ing and the sparking mechanism begins to record. 

To analyse the records obtained, the gages are calibrated 
by hanging gram weights (up to 75 grams for full-scale deflec¬ 
tion) on the lever arm of the pick-up unit These are noted on 
three scales inscribed on a sheet of Lucite in which the divi¬ 
sions are marked on curved lines directly over and matching 
the radius of curvature of the swing of the ammeter when 
this is recorded on stationary paper. In addition to these 
marks, a cut-out is made at the bottom of the Lucite plate 
with one side of the opening matching the time line. By placing 
the plastic plate over a portion of a record, the force exerted 
against each plunger of the pick-up may be read directly at 
any moment, and, in addition, time events on any one curve 
or the time relations between any part of the several curves 
may be read by appropriate marldng of the record on the 
time line. In Uds way, simultaneous ordinates arc automati¬ 
cally obtained for the three curves. 

It has been ascertained recently that on ink-writing, two- 
channel recorder made by the Brush Development Company, 
Cleveland^ worira equally well with the pi^-ups which we 
have devised. ThiB i^t consistB of one DC amplifier for each 
ch a nne l (Number BL 913) and one Double Chamnel Magnetic 
OsdJIograph (Number BL 202), modified by adding a slow- 
speed motor (10 r.p.m.). 

The instrument just described has been designated a Tdeo- 
dynamometer (Toko -» pertaining to birth; dynamometer « 
measurement of force). The records obtained are toMyna- 
gtaphs, conveniently abbreviated TKG- 
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Die ftpplicationB of the Tbkodymokiottteter will have to he 
detentdaed by uk. At preseat it b clear that it will Bcrve aa a 
tool for research In studjdng uterine dy^neaias, pharmaco- 
lineal responses of the uterus, contraction patterns in labor, 
and so forth* It also seems clear that it will serve as a teaching 
aid to student obstetricians in analysing types of uterine 
acrivity at and near term. It is concdvable that the Toko- 
dynamometer may prove to be of prognostic value by indi- 
caring within the limits of statistical probability the relation 
of the contraction pattern observed in a uterus a short time 
before term to the subsequent clinical course of labor. 

A detailed report of the construction of this unit, including 
wiring diagrams, drawings, and photographs will he made at a 
later date in another journal. 
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A givittg the sources ahd €he dnidyses 

of the metab used by Day and Spsman in their gas thermom¬ 
eter work is given on page 8S of reference 4. The analyses of 
the nickel and cobalt ingots made at the conclusion of the pres¬ 
ent woric gave essentially the same results as those ori^nally 
reported by Allen, of the Geophysical Laboratory* 

The so-called crucible method was used in the freering- 
point determinations. In this method the radiation from a 
hollow enclosure or black body immersed in the molten metal 
19 observed with an optical pyrometer as the metal freezes. In 
the present work the metals were melted in a high-frequency 
induction famoce. 

Berjdlia and thorla were used as crucible materials, thoria 
proving mow satisfactory because of its greater m^hanical 
Streng^. Freezing-point determinations were made in an 
atmosphere of helium and in wiw), since both metals oxidize 
readily at high temperature. 


Frying Points of Cobalt and Nickel 
and a New Determination of 
Planck’s Constant C 2 

ft 

M* S. Van Dusen and A. I. Dahl 
National Bureau of Standards^ Washington^ D. C. 

The International Temperature Scale (J) adopted in 1927 
by the Seventh General Conference of Weights and Measures 
is based on a number of fixed points, the temperatures of which 
arc defined. The highest temperature of these is the freezing 
point of gold, defined as 1,063'’C. Above the gold point the 
temperature scale is extended by means of Wien’s law of 
radiation. In this range any temperature, t, is determined by 
the ratio of intensity, Jt, of monochromatic visible radiation 
of wave length X cm., emitted by a black body at temperature 
t, to the intensity, Ji, of radiation of the same wave length 
emitted by a black body at the gold point, by means of the 
equation: 


log. 


h 

h 


X \M36 


1 


t + 273 
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OJ 



Poretloln 

Gontalnar 

' tampMaek 


Thimbu 

Un^usad 

Thoria 

Thorlo or 
RtrylMo 
CrucibU 

. Nlehol or 
Cobolt 

' Bloehbody 

. UnfuMd 
Thorlo or 
Boryttlo 

Aluhdum 


A value of 1.432 cm,-degrees was assigned to the constant 
Cg. The equation is valid only if the product \(t -f 273) U 
less than 0.3 cm.-degrees* 

The assignment of the value 1,063®C. to the gold point was 
based primarily upon the gas thermometer work of Holbora 
and Day (7) and of Day and Sosman (4). Day and Sosman 
extended the constant-vrfume nitrogen thermometer scale 
up to 1,S50®C. by obtaining the temperatures of various fixed 
points, including the freezing points of copper, nickel, cobalt, 
and palladium. The present authors were very fortunate 
to have available for this work samples of nickel and cobalt 
from the same lots of these materials used by Day and Sx>s- 
man. Thus, the freezing points of these materials on the In¬ 
ternational Temperature Scale could be compared directly 
with the values determined on die gas thermometer scale* 
Although this comparison of temperature aedes was the pri¬ 
mary object of the present work, the samples qf nickel and 
cohalt wtre of ouch purity that the observed values of the 
freeing pobts are the same, within observational error, as 
those of the pure metaU. 
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Fig. 1 is a cross-sectional view of the crucible assembly. 
The BO-gram samples of nickel and cobalt were first melted in 
betyllia crucibles of the size and shape to be toed in the freez¬ 
ing-point determinations. A hole was drilled axially in each 
ingot to accommodate the sight tube. The sample and its shdxt 
tube were placed in a refractory-oxide crucible and mounted 
in a larger porcelain container, as shown. The relatively coarse 
insulating material surrounding the crucible permitted the 
passage of gas around the sample, while the lampblack pro¬ 
vided excellent thermal insulation. ITie assembly shown Was 
placed inside a closed Pyrex tube having a Pyrex window 
sealed to the top with prc^ylcnc phthalate. The Pyrex tube 
fitted closely Inside the water-cooled coil of the induction fur¬ 
nace* 

^ Before melting the sample in a helium atmosphere, the gas 
wa* passed slowly through the Pyrex enclosure for about 16 
hours before hating, as well as during the actual heating. For 
the experiments in vacuoi the pressure within the enclosure was 
maint^ed less than 0*005 mmvpf mercury by a mercury dif¬ 
fusion pump. A liquid-air trap between the dlfiuSton pump and 
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tibc Tytex tube prevented mercury vapor from entering the 
tpbe. * 

The <^Ucal pyrometer used wa» deaigned by Fairchild and 
Hoover (5). It ww fitted with a 45® total-reflecting prism for 
rioting into the black body. Two separate pyrometer lamps 
were used during the inveatigatiun. For observatians on the 
black body at the gold point, an assembly of the same dimen- 
abns aa that shown in Fig. 1 was used. 

The brightness ratio, Jj/Ji, was measured by utilizing a ro¬ 
tating sector disk. The sector had two openings and was made 
by mounting steel strips on an aluminum disk. The edges of 
the strips were ground, and lapped straight and aligned to he 
radial with the aid of a circular dividing engine. The trans¬ 
mission of the sector, as computed from the measurement of 
the openings with a circular dividing engine, was 2.625 per 
cent. 

In addition to using the sector disk, an absorption glass was 
used to obtain temperature measurements at the freezing 
points of the metals. This had been calibrated repeatedly by 

TABLE 1 

{ I Nickel { ColMlt 


Lamp No. 

Absorp- 
CioQ de> 
vice 

No. of 
frecces 

Avg. 
value of 
freeaing 
pointCC) 

No. of 
freezes 

Avg. 
value of 
freezing 
point (*€.) 

F-16. 

Glau 

10 

l,45J.O 

22 

1,494.7 

F-16. 

Sector 

29 

: 1,455,3 

1 

1.494.8 

L-l. 

GUbb 

18 

1,455..3 

22 

1,494.4 

L"1... 

Sector 

7 

1 1,455.0 

^ i 

1,495.3 

Weighted mean. 



1,4.55,2 

' 1 

1 i 

1.494.7 


comparison with sector disks over a r)eriod of about 20 years, 
and the calibration is considered well established. 

About 60 freezes on each metal were made, with lx)th 
authors serving as observers. The average number of pyrom¬ 
eter settings during one freeze was 7. About 10 freezes on each 
metal were made with the samples in vacw and the remainder 
with the samples in helium. No significant differences were 
noted. 

A summary of the determinations of the freezing points of 
nickel end cobalt obtained by use of equation (1) is pven in 
Table 1, 

In view of estimated uncertainties, the best values of the 
freezing points are taken as 1,455 1®C. for nickel and 1,495 

d= 1*C. for cobalt. 

The ratios of brightness (Js/Ji) of black bodies at the freez¬ 
ing points of nickel and cobalt to that of a black body at the 
gold point were found to be as follows: for nickel, where A » 
0.6533m, Js/Ji * 41,40; and for cobalt, where X 0.6532m, 
Js/J, - 54,99. 

Using the values of the freezing points of gold, nickel, and 
cobalt as determined by Day and Soaman, and the above 
values of the ratios of brightness, values of the constant Cs 
in Hanck’s law of radiation can be calculated. For simplicity, 
Wien’s law is used in the calculations, since it gives essentially 
the same numerical results as Fianck^s law in the tempera¬ 
ture range Investigated. Since the values of Day and Sosman 
for the temperatures of the various fixed points are on the 
cematant-volumie nitrogen scale, small corrections are neces¬ 
sary to convert them to the thermodynamic scale (2, <S). 
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Wien’s law yields the following expression for 

XJog.^ 

C,-J-. (2) 

tA. + 273 ” t + 273 

In addition to the samples of nickel and cobalt used in the 
present work, Fairchild, Hoover, and Peters (tf) have measured 
Jt/jAu for a sample of palladium, which was compared with 
the palladium used by Day and Sosman and foimd to have the 
same freezing point to about 0.1®C. Table 2 lists the values of 
Ca as derived from these points. 

Since the adoption of the International Temperature Scale 
there has been considerable evidence to indicate that the value 
assigned to Cf is low. The International Conference of Weights 
and Measures was scheduled to consider revision of the tern- 


TABLE 2 

Valoxs or Ct Baszd UroK OmexL amd Gas TnxamucKTav 


Fixed point 

Tempera¬ 
ture D8tS 
gas scale 

CC.) 

Thermo- 
dynamic 
scale CC.) 

Lo,.jixi<» 

Ct (cm.-de- 

grees) 

Au....... 

1,062.4* 

1,062.6 



Nl. 

1,452.7* 

1,453.1 

2,433 

1.4364 

Co. 

1,490.6* 

1,491.0 

2,618 

1.439» 

Pd... 

1,549.4* 

1,549.8 

2,879 

1.438t 

Mean. 




1.438 


• These values ate the unweighted means of the individual determtna- 
tioos of Day and Sosman and are slightly different from the weighted 
means reported by those authors. 


perature scale in 1939, but failed to meet because of unsettled 
political conditions. One of the proposed revisions was to 
increase the value of Ca to 1.436 cm.-degrees. Since 1939 there 
has been additional evidence that the value should be still 
higher. 

Values of the constant Cj may be computed by a number of 
methods. Wcnsel (P) discusses these methods and summarizes 
the values of C* as obtained from the various sources. The par¬ 
ticular value of C# which was given the greatest weight was 
that derived from the atomic constants. In the most recent 
summary of the physical constants, Birge (i) concludes that 
C» equals 1.4384b cm.-degrees. Thus, the present results add 
to the evidence that the most probable value of Ca is 1.438 
cm.-degrees. 

A more detailed paper on this subject will be published in 
the NaUonal Bureau of Standards Journal of Rese<srch. 
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Adolescent sterility: a study in the cempereiive physiol* mne, but the major portion of the hook h devoted to the ptee-v 

ora of the infecundity of the adolescent organism in entation a wide range of expedmental work* Full c^ptera 

mommaU and mon. M. F. Ashley Moptogu. Springfidd, on the botanical and chemical aspects of curare are provided, 

Jll.: Charles C. Thomas, 1946. Pp. ix + 148, (Illustrated.) tnuang these lines of study from earliest timea up to the 
S3.S0. present, Other chapters covet: neive and muscle, drculation 

Any contribution to the understanding of the problem of ^ respiration, the viscera, the central nervous system, *b- 
human sterility is of considerable importance, for sterility in ftorptii# and excretion, and toxicity. There is a chapter on 
tiuf human seems to be increasing. Prof, Montagu has made theories of eurarizatlon and one entitled ^^Miscellaneous 
’Buch a contribution in this volume. He brings together evt- Effects of Curare.** 

dence from both comparative (mammalian) and human Laboratory studies already completed demonstrate that 
physiology that the onset of menstruation does not emneide cume can be used successfully in connection wHh shock ther- 
with the abUity to conceive. It Is this interval between the apy to control and prevent trauma and is useful as an adjuvant 
first menstrual period and the first conception that b knovm as ^ anesthesia. Details are given for the administration of the 
the period of adolescent sterility. Ovulation is not associated for these purposes, and the anticipated clinical t»ult6 arc 

with the first menstruation, but follows sometime later, the discussed. Dr, McIntyre proposes areas where new or more 
number of years varying considerably in any given population, extensive experimentation with curare app^iK to offer prom- 
The physiological basis for the period of adolescent sterility is of developing further .therapeutic uses. The work is note- 
hormonal control. The mechanism that starts and maintains worthy also as a bibliography on curare, since each chapter 
inenatTuatioit is not the same as that which initiates ovulation, cont^s full references to the authors cited, and these pages 
the latter being the later and more mature function. During make up nearly 25 per cent of the total. Subject and author 
the interval between the first menstruation and the first ovula* indexes are very adequate; The Univermty of Chicago Cona¬ 
tion the organism does not remain static, but matures the mittee on Publications in Biology and Medicine has sponsored 
sexual equipment essential for the process of reproduction. this book. 

Prof. Montagu’s book is most highly recommended to every Waitex R. Miles 

fdiy^an whose practice involves obstetrics, gynecology, and Yale University 
endocrinology, 

Raphael Kvezrok ir^ection nudding of plastics, islyn Thomas. New YoA: 
ipl6 Fifth Avenue, New York City Reinhold, 1947. Yp, viii + 534. (Illuatrated.) IIQBO. 

Although the first patent on an injection mtdding machme 

Curare: its hisiory, nature, and clinical use, A. R. Me* was granted in 1878, this is the only comprehensive book to he . 
Intyre. Chicago: Dniv. Chicago Press, 1947. Pp. vu + 240. published on the subject The first part ol the book is devoted 
(Illustrated,) 85.00. So the history of injection molding, giving a deta^ed dcscrip- I 

Curare, the arrow poison of South America, is as scientifi- tion of many of the commercial machines, both part and 
cally interesting and exciting to the biologists of today as it present; the characteristica of thermoplastic medding powders, 
was intriguing to the early explorers who discovered it and the information which the molder can use as a bosls for selecting 
natural philosophers who first wrote accounts of it. In the large the proper plastic; general techniques and guiding pnndplea 
scientific literature on this subject which is added to monthly for the molding of different types of thermoplastic materials; 
there is at present no single publication of broader scope or rscommendations for laying out a molding plant, including a 
more profound learning on the subject than the present study, description of the necessary auxiliary equipment, storage spgce, 

Dr. McIntyre and his associates during the list 6 years have titlffty requirements, etc. The latter half deals with mold de- 
accompltsbed a large amount of experimwtation on thephysio* Sign and construction, product design and finishitig, cost as* 
logical and pharmacological effects of curare. In this volume timation, and finally ends with tables on the phytical p|o^ 
he not only undertakes to place all of this experimental mate- pertles of plastics. 

rbil, including the work of others, in an orderly review, but also The text is written in language which both the Ikyman hndl 
provides a very scholarly historical background for the whole . ens^eer can understand; the hundreds ol Ulustrations wrye to 
subject. In developing the history of curare he has been able to increase its instnictivencss. Very few references are quoted 
correct numerous errors and false impressionB. He shows the Other than Hodm Plastics althou^ a good portion the 
telation of this and other poisons to the beginnings of modem dateF appears, has bem taken from trade Uteratute. The 
ioodcology and the devel<^ment of modem physiology. Nu- author has rendriied a valuable service in telectivdy ateett^ 
merdus quotations have been included from several of the bl(^ so mqi^ authoritetiye mformatUm on injection nioldh^ 
eariier, more si;|itificant accounts, partktdariy from witnesses ^ treatise should help ease of the 

who observed (Irt preparation of the poison extracts which vtdved ingatetegeiyaeneiu^inthe xh^ 

were to usedby;the IndiOtts in the Amasonian junfe^ ' 

Histoid^ notes and references o^ur throughout the vol- ■ 
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T ms PAPER CONSTITUTES A BRIEF IN- 
troductioQ to a series of observations made 
mostly with microscopes in living animals and 
men which leads to a more precise understanding of a 
variety of mechanisms whereby injuries and diseases 
damage the human body. It is felt that these observations 
clarify a group of fundamental ideas, e^>lain many old 
experimentfi, and make the solution of several groups of 
currently peri)lexmg problems quite simple. The observa¬ 
tions also permit, and we think necessitate, a subdivision 
and reclassification, a much-simplified and, for guiding 
investigations, a more useful classification of many of the 
currently known pathologic mechanisms of the diseases 
of animals and men. Our purpose is to present and define 
certain properties of normal blood, blood flow, and vessel 
walls; to offer evidence that these properties are necessary 
to the normal functioning of the circulatory system; to 
describe certain visible responses of the vascular system 
and/or blood to specific stimuli; to describe certain visible 
pathologic structures and processes; and to define goals 
now necessary for therapeutics. 

The material presented is on outline and summary of 16 
years of observation and experimentation during which 
two major methods have been used. Living animab— 
frogs, salamanders, mice, rats, guinea pigs, cats, rabbits, 
dogs, and monkeys-^have been carefully anesthetized 
and operated upon, and internal organs such as striated 
muscles, smooth musdes, gastrointestinal tract linings, 
surface areas of brain> peripheral nerves, uterus, spleens 
(22), livers (27), omentum, mesenteries, frog kidneys, 
etc. exposed. Parts o( these organs liave then been trans- 
illuminated with light<onducting fused quartz rods (23) 
and studied with microsa^ at ]6 hXX) X magnifica¬ 
tions. This was necessary in order to team about the 
structure, dimensions, and natural behavior of the blood 
and vessels of liviug iutemai organs. 


Since 1941 binocular dissecting microscopes have been 
focused on the obliquely illuminated bulbar conjunctival 
vessels of living, unanesthetized, unoperated animals and 
men (25). When skilfully used, this method causes almost 
no discomfort to most subjects (16,28,29,45) (see cover). 
Because the blood is thoroughly swirled and mixed in the 
chambers of the heart and the arch of the aorta, this 
method permits continuous, careful study of a statisti¬ 
cally valid sample of all the subjects’ circulating arterial 
blood (29), It also permits study of one set of small human 
vessds, including both their vasomotor conditions and 
responses (J, //, 14, 30,38, 49) and various aspects of the 
normal and/or pathologic reaction states of their walls 
(^. Magnifications of 32, 48, 64, and 96 X have been 
used. 

The dimensions of many observed structures have been 
measured or estimated closely with transparent scales 
mounted in the microscope ocular or recorded in motion 
pictures, 

Heaithy, Nokmal Blood and Vessel Walls 

In the internal organs of about 3,500 healthy frogs, 
1,100 salainanders (Afndlystoma), and 500 laboratory 
mammals anesthetized with pentobarbital sodium and in 
the bulbar conjunctiva of 50 healthy, unanesthetized 
medical students and student nurses the following obser¬ 
vations have been made: 

(1) The circulating red cells not only were not aggluti¬ 
nated but tended to repel each other slightly. In carefully 
handled tissues red cdl rouleaux were not present. The 
normal red blood cells were not coated with any micro¬ 
scopically visible protein precipitate. The fact that they 
show no tendency to adhere to each other m vivo is evi¬ 
dence that they are not coated with any very thin, trans¬ 
parent, or otherwise invisible sticky precipitate. These 
observations arc in strict agreement with theme of many 


Hie work described ia this article was aided by graati from the Dr. Wallace C. and Clara 
A. Abbott Memorial Vuad of the Uaiversity of Chicago and from the Wiothrop Chemical 
CQfl[^aaf;aad bythe Tcooeasee Valley Axithority, which ioitiated this generaletudyof ahidged 
blood rimmgb its cooperative program with the University of Teonessee for studies oo ma¬ 
laria becaitse patients with many diseases have symptoms si^lar to those with malaria. 

The authors are deeply grated to Dr. Louis Levy of Memphis for the loan of a imiveraal 
sBt lamp and corneal microscope, without which tlmse studies could oot have been initiated; 
to Ro4ie-Organoa, lac., of Niadey^ New Jersey, for generously suiting the heparin used 
in the atmfy; and to Profis. Robert R« Beasley, Preston ftCyta, Frank JL Kobetts, Paul Braodt- 
Angim Krogb lor sUggesdons and criticiras which have guided the obaerva- 
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previous investigators (i, 2^ 26^ i5, Jtf, 44). The observa¬ 
tions of unagglutinated blood cells in young, healthy hu¬ 
man beings are particularly valuable as a strict control for 
animal experiments since these human beings had not been 
subjected to fright, anesthetics, or operations. 

(2) No white cells or erythrocytes stuck to the inner 
fiurfetces of the walls of small vessels. The inner surfaces of 
the linings of normal small vessels were smooth and clean 
(tf, 35, 36), 

(3) The flow of the unaggJutinated blood was laminar 
or "streamlined.” In small arteries and veins the blood 
cells were in an axial stream and around them was a pe¬ 
ripheral concentric layer of plasma (30, 44, 49, 50). The 
cells of this stream were arranged in concentric laminae, 
the center one passing along most rapidly and each addi¬ 
tional layer passing more slowly than the one inside it. 
The wall of each lamina of this system consisted of un- 
agglutinated blood cells; each layer was exactly one red 
cell thick (cinema recorded). This arrangement of un¬ 
agglutinated blood cells in fluid plasma is a necessary part 
of the highest degree of good health, as the next and 
succeeding paragraphs show. 

The rates of flow of blood through each tissue of each 
organ of the body set the maximum rate at which the ceUs 
of that tissue can receive blood-borne materials. For this 
discussion the most important of these is oxygen: it is 
necessary to all cells of the body, it is not stored in the 
body, and even slight local oxygen deficits are known to 
begin to upset many factors of physiology. The rates of 
flow of blood through each tissue are precisely controlled 
by the narrowest and/or most powerfully contractile 
vessels in the tissue, the arterioles, terminal arterioles, 
contractile sphincters, etc. In healthy animals the diam¬ 
eters of these vessels may rmain nearly constant under 
uniform experimental conditions or may change from 
moment to moment as parts of necessary physiological ad¬ 
justments of the rates of supply of oxygen and glucose to 
tissues, the rates of removal of waste materials and heat 
from tissues, or the rates of delivery of blood to some or¬ 
gan (e.g. kidney, spleen, skin, liver) whidt performs some 
special indis]>ensable function ujx)n the blood it receives 
( 27 ). 

The diameter of each and every small vessel is detcr- 
minecl at any time by the balance between the outward 
blood pressure and the current degree of contraction of 
the smooth muscle and/or other contractile elements of 
the vessd wall, plus, in some tissues such as muscle, the 
varying pressure of surrounding structures. The small 
vesseb are not cai>able of infinite physiological dilatation, 
for, if the contractile elements are maximally relaxed, the 
diameters are then determined by the length, elasticity, 
and clastic limit of the connective tissue fibers which form 
a close-meshed basketwork surrounding every vessel. 

During health the physiological changes in the diameter 
of each and tvtxy set of small vessels are precisely con¬ 
trolled by changes in the degree of contraction of the con¬ 
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tractile ekmmts. of the vessd wall^ in response to changes 
In the equilibrium between "constrictor and dilator*^ sub¬ 
stances which can reach the vessel wafl by three paths— 
from blood flowing through the vessel, from cells of the 
particular tissue or organ around the vessel, and from 
nerve endings in, upon, or near the vessel wall. The re¬ 
sponses of the contractile elements are also continuously 
affected by temperature changes in the tissues around 
vessels and in the entering arterial blood. Many of these 
reaction patterns are exceedingly complex (22, 27); all 
are nece^iy'^ parts of the internal adjustments of norma! 
good health. The previously described arrangements of 
the semisolid Wood cells suspended in the moving plasma 
cause the minimal internal friction in the columns of 
blood in arteries and veins, thus permitting the available 
pressure drop along each open vessd to cause the most 
rapid possible rate of blood flow through that vessel As a 
direct, and most important, consequence of this, every 
homeostatic dilatation of any set of small vessels is im¬ 
mediately followed by the maximum hydrodynaraically 
passible increase in the rate of flow of blo^ through that 
set of vessels and the maximum possible increase in the 
rate of supply of oxygen, rate of removal of wastes, etc. 

(4) The small, normal vessels of most tissues and organs 
did not leak appreciable amounts of fluid for (a) there was 
no visible hemoconcentration occurring (JO, p, 14); (bj in 
the mesenteries and omentum of animals the fat cells out¬ 
side vessels were tight together, not pushed and held 
apart by escaping fluid; and (c) in human beings the 
bulbar conjunctiva was not forced up and hdd away from 
the sdera, whereas this does occur and can easily be seen 
with stereoscopic microscopes in human beings at times 
when visible continuous hemoconcentration is occurring 
in leaking bulbar conjunctival vessels. The complicated 
permeability phases of spleen and liver vessel walls are 
described elsewhere (22, 27). 

(5) The blood flowed so rapidly in most arterioles and 
venules which were from 60 to 120 in diameter that indi¬ 
vidual red cells could not be seen. This is a crude but 
accurate and useful criterion for adequate rates of blood 
flow through most open-tissue capillaries. If the rates of 
flow of oxygen-saturated arterial blood are fast enough so 
that individual unagglutinated blood cells cannot be seen 
in vessels of this size in normal animals and men, high 
magnifications show that no visible hemoconcentration. is 
taking place in capillaries, i.e. almost no blood fluid is be¬ 
ing lost through the walls of tlie tissue capillaries. 

(6) The shapes and dimwisions of the vessels of the. 
peripheral vascular beds constitute a perpetual bottleneck 
in the circulatory system. All the vessels which carf>^ 
.blood toward tissues are long, narrow, slowly tapering, 
truncated cones. When arterioles brandi, each branch has 
a narrower lumen than that of the parent stem. The capH- 
iaries or sinusoids which carry blood through tissues are 
approximately cylinders, and the veins arealowly widen¬ 
ing cones again* Arteriovenous anastomoses have been 



found in some tissues, but these have small total surface 
areas; if oxygen, glucose, and other blood-bome anabo- 
lites arc to be distributed effectively to the cells of a 
tissue, the blood must flow through the capillaries or 
sinusoids of that tissue, 

TVe have found that almost every whole arteriole-to- 
capOlary or sinusoid-lo-venule pathway can contract 
tightly shut throughout its length, making its internal 
diameter zero and thus forcibly resisting the entrance of 
blood, and that individual parts or all its parts can dilate 
maximally {27). As noted, the pathway is not capable of 
infinite physiological dilatation because of the elastic limit 
provided by the basket work of connective tissue fibers 
surrounding each arteriole. Forcibly dilated capillaries 
begin to leak proteins and do not retain blood plasma. 

In the internal organs of the mammals we have exam¬ 
ined, 4hc open arteriole tips were, for the most part, 
narrow enough so that every red and white cell passing 
through was forcibly distorted “usually pinched and 
elongated or folded. This is also clearly shown in frogs in a 
motion picture prepared by Fulton and Lutz {J4). The 
capillaries through which blood is flowing normally vary 
from a little less than once to as much as two to two and 
a half times the diameters of the passing red cells. Most 
true capillaries can dilate without losing tonus, weakening 
and sacculating to a little more, but not much more, than 
two or two and a half times the diameters of the animal's 
own red ccDs. 

These statements are true of the arterioles and capil¬ 
laries of the bulbar conjunctiva of human beings, whose 
red cells are usually a little less than 8 in diameter, and 
almost certainly true of all the arterioles and capillaries of 
most human organs during life. Thus, as is well known but 
not always remembered, under all conditions of health 
and disease the arterioles and capillaries are a jjerpetual 
bottleneck in the vascular system. 

Normal, unagglutinated, circulating blood and normal 
vessel walls of monkeys have been recorded in colored 
motion pictures (see Reel 1 of the motion picture, 
“Elnowlesi Malaria in Monkeys,” 2<f). 

One other aspect of normal circulation, although im¬ 
portant, has not been studied in living human beings. In 
living frog and rhesus monkey livers the normal naked red 
cdls slide and bump along the surfaces of the highly 
phagocytic cells which line the hepatic sinusoids, but no 
normal naked red cell has ever hem observed to be ingested. 
These phagocytes continually ^'ignore” normal naked 
erythrocytes (27). 

The factors of normal blood, blood flow, vessel walls, 
and vascular behavior listed alcove set the stage for rec¬ 
ognition, understanding, and evaluation of, and planning 
hew therapy for, a variety of factors of circulatory pa¬ 
thology. Once any anatomical, physiological, behavior¬ 
istic, or chemical aspect of normal healthy animals or 
hufidan beings can be Shotifly recognized and dearly de¬ 
fined, all detectable deviations from that aspect of the 


normal can also be recognized and defined. Once a kind of 
deviation can be defined, the detectable degrees of that 
kind of deviation can t)e arranged in scales whose ex¬ 
tremes are the minimal perceptible deviation from normal 
and the maximal degree of that deviation which can exist 
and still have life continue. The return of each kind of 
pathologic deviation to the previously defined healthy 
normal then becomes an immediate and continuing goal 
of rational experimental and applied therapeutics. 

The CmcuLATiMG Blood or Human Patients 

In about 600 unanesthetized human patients diagnosed 
by practicing physicians as having a wide variety of path¬ 
ologic conditions and diseases, we have seen the blood 
cells agglutinated into masses (not rouleaux); this 
changed the blood from its normal, relatively fluid state, 
to a circulating sludge. The variety of the diagnoses is 
attested to by the following partial list, which indudes 
the number of jmtients seen with each^: bronchiectasis, 
Buerger's disease, large acute bum, diphtheria, edampsia, 
acute streptococcal endocarditis, gonorrheal salpingitis, 
granuloma inguinale, hysteria, chronic lymphatic leu¬ 
kemia, uncomplicated vivax molarui, multiple myeloma, 
normal uncomplicated pregnancy, thyrotoxicosis, typhus 
fever, whooping cough, traumatic shock without external 
hemorrhage (1 each); bronchitis, lung abscess (nontuberc¬ 
ulous), malignant hypertension, measles, myelogenous 
leukemia, multiple sderosis, subacute bacterial endocar¬ 
ditis, trichinosis, tularemia, Weil's disease* (2 each); ne¬ 
phritis, portal cirrhosis, smallpox, thrombopenic purpura, 
typhoid fever, varicose leg ulcers (3 each); commou cold 
(4); meningococcic meningitis, neoplasms of testis, colon, 
esophagus, pancreas, and one of unknown primary origin 
with multiple metastasis (I each); traumatic shock com¬ 
plicated by hemorrhage and acute alcoholism (automobile 
accident cases) (5 each); scarlet fever, sickle cell anemia 
(6 each); acute arsenical reactions (7); gonorrheal arth¬ 
ritis, syphilis of the central nervous system (8 each); acute 
rheumatic fever (9); central nervous system syphilis un¬ 
der treatment with falciparum malaria (11), with vivax 
malaria (10), with quartan malaria (18); undulant fever 
(13); pneumococcic pneumonia (18); acute alcoholism 

‘ The patienta in these lUu wore studied at the John Gaston Hoe- 
jrital, Memphia, Tenneuee, where the investigation was initiated, the 
Iroquois County Hospital at Watseka. Illinois, where the undulant lever 
patients were available, and the Municipal Contagious Disease Hospital, 
the Municipal Tuberculosis SaniUrium, Michael Reese Hospital, Billings 
Hospital, and the Chicago Lying-lu Hospital in Chicago. The admihlstra-' 
tive officials and staffs of these hoaplUla have all been most generous and 
cooperative in creating opportunities for us to study their patienta. Many 
physicians have taken considerable time to be certain that we studied very 
carefuUy diagnosed patients. Among these are L, W. Diggs of Memphis, 
who provided the sickle cell anemia patients: Earl Roberts of Watsdta, the 
unduiant fever patients; Gilbert Levi of Memphis and Archibald Hoyne of 
Chicago, patients with highly Infectious diseases; Henry C. Sweany, pa¬ 
tients with tuberculosis; ami Charles Dunham of the University of Chicago, 
the arthritis patienta. To these and many others we arc deeply grateful. 

* 7?he agglutinated dreujacing blood of one Weirs disease patient was 
photographed on Eastman Supersensltive XX 16-mm. movie fijtn. 
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(20); acute anterior pdiomyelitia (21); heart disease (luo> 
tic, 5; arteriosclerotic, 15; pericarditis, etiology unknown, 
2; rheumatic, (6); pulmonary tuberculosis (58); and rheu¬ 
matoid arthritis (125). 

Odell, Aragon, and Pottinger, using a modification of 
our apparatus, have studied the circulating blood of 21 
women with normal uncomplicated pregnancies and 
found sludged blood in 12, Of 23 women with various 
patholo^c complications of pregnancy, 22 had sludged 
blood. 

Vessel Walls of Huuak Patients 

Almost all the known types of vessel wall pathology 
visiUe in vivo have been seen in this study of human pa¬ 
tients: arterioles both temporarily and permanently 
plugged with masses of sludge, and, in some, short, 
^indle-ahaped bulges (aneurysms) of arterioles (45), 

The Clarks (6) arranged a series of pathologic reaction 
states of capillaries and small veins in terms of increasing 
degrees of response to increasing degrees of experimental 
injury, which permits classification of many of our obser¬ 
vations in terms of the damage already done the vascular 
system rather than in terms of the patient’s diagnosis. 
Following their classification, we have observed (a) white 
cells rolling along vessel linings; (b) white ceils sticking, 
sometimes for hours; (c) white cells in layers (particulariy 
prominent in the 3 leukemic patients, who also had circu¬ 
lating masses of agglutinated white cells); (d) weakened, 
dilat^, bulged, sacculated, rapidly leaking capillaries and 
postcapillary venules; (According to the Clarks, and our 
experience is in agreement, the above stages of individual 
capillary and small vein wall injury are reversible to 
normal.) (e) true stasis, c'.e. vessels which had been leak¬ 
ing rapidly, packed with red cells and/or masses of agglu¬ 
tinated red cells; (f) scattered red cells; and (g) small 
hemorrhages outside vessels whidi are evidences of high 
previous porosity or rupture of vessel walls. ' 

Further, in many patients large areas of the conjunc¬ 
tival vascular system, arterioles, capillaries, and veins 
had been so tightly constricted that no red cells were vis¬ 
ible or passed through, sometimes for hours. This can fre¬ 
quently be seen in white patients who have marked 
general pallor and was conspicuous in every one of 10 
consecutive patients who had far-advanced pulmonary 
tuberculoais. 

The arterial blood pressure of many of these patients 
was taken. In all those listed it was within normal range 
or above. Further, these did not show evidences of in¬ 
creased venous pressure. Hence, the slow passage of this 
dudged blood through open v^seis was directly due to 
the sizes and rigidities of the masses, not to increased 
venous pressure, failing venous return, or cardiac failure. 

These patients have been studied as a part of a general 
survey tMgned to jfind the extent of the phenomenon of 
intmvascular agglutination of the blood. This list includes 
all patients In similar lists publidied previoudy (25), 
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' Tike patients in the lists mt unsoletted^-^that is^ no 1 

attmpts have been made to keep from ! 

with any particular disease* and every patient seen wdio 
had any particular diagnosis is listed, fudged blood has 
been observed in men and women, white and colored * 
people, and persons of all ages* 

Thus far, completely unagglutinated blood has been 
found only in strictly healthy animals and men. Mild de¬ 
grees of intravascular ag^utination have been seen in 
many laboratory workers, students, and colleagues in the 
Chicago area, vriiere sinusitis of various degrees of sever¬ 
ity and other afiSictions of the upper respiratory system 
are endemic. The more severe degrees of intravascular 
agglutination have been exhibited only in animals during 
controlled experiments and in persons who were suffi¬ 
ciently ill to have placed themselves under the care of 
physicians. No severely ill person has yet been seen who 
did not have intravascular agglutination of the blood and 
visibly pathologic vessel walls. The survey is, of course, 
still in progress and should be extended as rapidly as 
skilled obseryers can be trained and opportunities made 
available. The ultimate survey obviously should indude 
all the diseases and pathologic conditions of other verte¬ 
brates, induding those of food fish, birds and poultry, 

, household pets, laboratory animals, and all the mammals 
on which people depend for food, dothing, transportation, 
and the commercial production of the vaccines and thera¬ 
peutic sera, as well as all the other diseases of humans. 

Since 1852, when Coedus (S) published microscopic ob¬ 
servations of agglutinated blood in living human patients, 
sludged blood has been seen or demonstrated in living 
animals and in human patients and some of its results f 
observed in vUro or in histological sections by many in- • 
vestigators(P,/2,/3,iP,2i,2J-27,JJ,J5,Jd,JP,-f5,^,52). ; 
Since Landsteiner’s (32) demonstration of the human 
blood groups, microscopic study of phenomena associated 
with, or resulting in, agglutination of blood cdls on slides 
and macroscopic stuffies in test tubes have been in con¬ 
tinuous use In research laboratories and are nowastandard 
part of the blood-matching techniques in all the hospitals 
of the world. As a result of such studies, there is an im¬ 
mense immunological literature describing and analyzing 
in vitro agglutination (4S), 

Further, as a part of the classical investigations by 
which Robin Fahraeus (P) initiated the wellrknown eryth- 
Tocyie sedimentation-rate test, he and his student, Ho¬ 
man, dearly demonstrated by three separate methods 
that there is increased aggregation of drculatiztg red cells 
within living human patients. Fahraeus’ work is diarpAy 
rdevant to subsequent disoissions in this paper, for it 
forms a major connecting link between, (a) the humoral 
pathology of the ancients, which dominated all of medi¬ 
cine from Hippocrates to the beginning of the pdlular pa¬ 
thology of Virchow, (b) a large and continually gro«^ 
body of knowledge alK)ut the composition and 
behavior of blood drawn from diSerent dassesof patienis* 




fifid (c) tlie 'wMie «ub)<9Ct of totuvAMubr agglutination 
of like drculating blood. 

meata of in vUro studies Fahraeus showed that the 
increased sedimentation rates of the red cells of blood 
drawn from human patients were due to alterations in the 
diMniatty of the plasma rather than to detectable changes 
in the blood cells themselves, and he made the hrst direct 
contributions to the understanding of the chemical 
changes in plasma whidi are associated with, and can 
initiate, increased in vitro sedimentation rates. 

After a great many in vivo observations, Fahraeus de¬ 
duced and carefully pointed out that (a) ^^the gas ex¬ 
change between the corpuscles on the one hand, and the 
tissues and the alveolar air on the other, takes place via 
the plasma. As the aggregation of the corpuscles reduces 
the surface between the corpuscles and the plasma wc 
must a priori conclude that it affects the gas exchange of 
the corpuscles in an unfa\^rEble manneri*; (b) aggluti¬ 
nated red cell masses could be expected to act as minute 
embolac, t.e. be carried into and plug small arterioles and 
capillaries, and multiple minute embolae are found at 
autopsy following many diseases; (c) reduced suspension 
stabflity of the blood must ‘‘play an important part in the 
genesis of thrombi—as well as concerning the red parts of 
the mixed great thrombi in the larger vessels os with re¬ 
gard to certain kinds of hyaline thrombi of the capillaries, 
which according to the statements of the literature are 
composed of fused red corpusdes and which especially 
characterize the changes of the Ijodily organs in 
eclampsia.*’ 

As a result of Fahraeus* in vilro investigations, the red 
cdl sedimentation-rate test has become a standard part 
of dinical medidne and is in use in all hospitals and by 
nearly all practidng physicians throughout the world; in 
consequence, significant alterations of the rates of settling 
of erythrocytes have been found in blood from patients 
having many different diagnoses. 

There has, however, been no rigorous, systematic search 
for all the biological, physical, and chemical etiologic 
agents capable of initiating intravascular agglutination of 
the blood or for all the chains of spedffe chemical and/or 
immunological reactions which can and do initiate in vim 
agglutiaation; nor have there been systematic attempts 
to correlate observed and measured effects of intravas¬ 
cular ag^utination with the signs and symptoms pre¬ 
sented by sick people or animals, to determine the role of 
intravaacalar ag^utination in the development of the 
lesions observed at aut<^sy, or to determine the kinds, 
degress, and rates of dathage this set of mechanisms can 
do to living animais and men. 

How SLUDoxa) Bum> Dauaoxs tm Body 

^cepis presented bdow were developed over a 
perfcitf^^ ccknparing many observations 

# bk^ mud damaged leaking vessel 

those of the unag^- 



tinated blood and intact vessel walls of healthy animais 
and men, partly by almost painless experiments upon un- 
anesthetized, unoperated, healthy adult human volun¬ 
teers, but most of all by completely indispensable, some¬ 
times almost daily, laboratory experiments upon carefully 
anesthetized amphibians and mammals, including cats, 
dogs, and rhesus monk^. 

I. The resistance of sludged blood to its own passage 
through the bottlenecks of the circulatory system forcibly 
reduces the rates of blood Dow through alt the open vessels 
of the body. 

II. Agglutinated red cells arc ingested and destroyed in 
the phagocytic ceUs of liver and spleen. 

III. There is settling and sedimenting of masses of 
agglutinated blood cells out of the moving blood plasma 
during life. 

IV. Various degrees of reduction in circulating blood 
volume caused by I and 11, above, initiate intermittent, 
prolonged, controlled shutting off of the arterioles of a 
sdected series of tissues and organs. 

Eadi of these categories has its own set of associated 
phenomena and known and probable consequences. 

There are many different kinds of blood sludges, and 
the known and probable kinds of injury, d^ees of these, 
and the rates at which any particular sludge damages an 
animal or man, depend to a great extent upon two sets of 
factors: (a) the as yet largely unknown chemical com¬ 
position of tlie material or materials which hold blood 
cells together in wads, and (b) the easily observable 
physical characteristics of the masses of which that par¬ 
ticular circulating sludge is composed. 

A very simple sludge is one in which all the red cells are 
in masses, all masses are ai^roximately the same size 
when they arc in vessels which do not compress them, 
every mass is sufficiently cohesive internally so that it 
docs not break up as it passes through the peripheral 
arteriole-capillary-venule bottlenecks, and all masses 
passing through any one bottleneck are compressed and 
elongated to an equal degree. By definition we are calling 
these masses whidi do not break up as they pass through 
the bottlenecks the “basic masses” of a sludge, usually 
abbreviated to “the basics.” If we caU the rcristance of a 
mass to distortion the “rigidity” of the mass, then the 
sludge delinesated above would be described as homogehe- 
ous—one with no free red cdls, all basics having the same 
size and rigidity. 

In addition, there are mixed slxidges of many kinds: 
those in whidi free, unagglutinated red cells are pres¬ 
ent; those in which Several sizes of basic masses ore 
simultaneously present; those in which the largest basic 
mpses continually act as temporary embolae, i.e. tem- 
pmrily plug each and every arteriole they enter. The 
concentration of such large masses per cubic centimeter of 
blck)d determines, of Course, the frequency with which 
every tennihal arteriok of the body is temqkorarily 
plugged. The time during which any arteriole is tempotar- 
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fly plugged, the tissue it supplies receives no blood, 
often depends upon the rate at which the mass distorts to 
a spindle narrow enough to pass through the bottleneck, 
»*e, probably on the thixotri>pic properties of the mass 
{40), In addition, the plugged arteriole sometimes goes 
through slow, rhythmical contractions which may or may 
not compress the mass to a spindle. 

There are sludges in which most basics arc small, but 
larger masses come along at short or longer intervals, each 
permanently plugging whichever arteriole it enters. The 
damage done by these permanent plugs depends, of 
course, upon their numbers, their concentrations in blood 
at any one time, the particular tissues they happen to 
enter, and the summations of the lengths of time such 
masses eater small, isolated parts of organs. Such masses 
can, iii relatively low concentrations, be utterly devas¬ 
tating over a period of a few weeks, months, or years. 
One young woman referred to us from a psychiatric divi- 
siqn because she had a slightly elevated red cell sedi¬ 
mentation rate in addition to her “functionary psycho¬ 
logical disturbances had 8 small permanent plugs in the 
terminal arterioles of the bulbar conjunctiva of one side 
of one eye. They were in different stages of the familiar 
hemoglobin chemical disintegration color series. Every 
once in a while a slightly smaller mass came along, tem¬ 
porarily plugged a vessel, and passed on again. Two weeks 
later the patient had three more similar permanent em- 
bolae of terminal conjunctival arterioles, From the 
branching pattern of the aorta and the great arteries to 
the head, and the fact that the blood going to the eye 
comes directly from these, one cannot doubt that this 
won:ian*s whole central nervous system was slowly 
showered with permanent plugs, each of which destroyed 
a small volume of irreplaceable nerve cells. When one con- 
sid^ the parallelism between the known effects on nor¬ 
mal persons of breathing slowly decreasing concentrations 
of oxygen (cerebral effects of anoxia), the slightly to 
greatly increased irritability, the euphoric tendency to 
hiugh uproariously at meaningless trivia, the dull-witted 
phases, the compulsive behavior at times, and the coma¬ 
tose condition as the anoxia approaches the lethal stage, 
and similar phases of some of the symptom complexes 
studied in mental hospitals, it is obvious that several 
groups of paychialric patients now need to be studied to 
determine the role which sludge is playing or has played 
in their pathologic physiology. Osier himself pointed out 
that psychic disturbances can and dp follow infectious 
diseases (4J). 

There are sludges c<.>mix)sed of masses which repel each 
other slightly when they are in venules and sludges in 
which the basic masses come together slowly or rapidly, 
sometimes from relatively long distances, whenever the 
vein Wood slows down or temporarily stops. These ag* 
gjornerates we have been calling “charge aggregates,” 
bec^iuse the basics obviously exert force on each other 
from a distance. 


There are slaves ih which the masses, both basics and 
aggregates, are very sticky and hold together with various 
degrees of tenacity, as can be seen where streams of blood 
come togethtt in small veins, setting up “couples” of force 
which projiuce torques tending to pull such masses apart.* 
There are also sludges in which the masses seem coated 
with glassy, hard materials and display no tendency to 
adhere to each other. 

There are sludges in which the masses are bright red, 
in which case it must be presumed that little, if any, ma¬ 
terial is b^ween and around the red cells holding them 
toge^er; and there are still other sludges in which the 
masses are pale pink and, when they bump each other, 
behave as though a transparent invisible layer was around 
the red cells in each mass extending beyond the red cells. 

1. All the sludges in which the masses arc large and 
rigid enough to resist passage through the bottlenecks of 
the circulating system forcibly cause reduced rates of 
flow through all open vessels and thereby continually act 
toward reducing the rates of supply of oxygen to endo¬ 
thelium, initiating and maintaining endothelial anoxia 
and its consequent inevitable, well-known permeability 
of the endothelium to blood plasma proteins (2^-3J). This 
initiates continuous loss of fluid from, and continuous 
hemoconcentration of, the passing bl<xxl and, if the lost 
fluid is not rapidly removed by lymphatics, edema of the 
surrounding tissues. Monkeys with the stiff Stage III 
Knowlesi malaria sludge often die mainly from this series 
of effects. This has been carefully recorded in motion pic¬ 
tures (29), When these effects of forcibly reduced flow 
rates are of sufficient magnitude in the vessels of the con¬ 
junctiva of ambulatory patients, the patients almost al¬ 
ways have grossly visible edema of the feet and ankles 
when they stand or walk for a time. This is particularly 
noticeable in patients with rheumatoid arthritis. 

In each patient in whidi these sludge factors are pres¬ 
ent, they'may, as far as we now know, be expected to 
Operate in addition to any other known factors which 
may be increasing the rates of fluid loss through endo¬ 
thelium. No human patient whom we have studied who 
had grossly visible edema during bed rest has failed to 
have large semirigid ina^es, visibly slowed rates of blood 
flow through the conjunctival vessels, different degrees of 
plasma loss through the walls of these vessels and of 
microscopically visible hemoconcentration, conjunctival 
edema, etc. As is well known, many human patients have 
various degrees of unexplainable edema, particularly of 
the ankles when ambulant, continually or for shorter or 
longer periodB, for years. These can now be examined for 
sludges and their detectable effects. 

In view of the recent excellent studies of O’Neill (42) on 
th^ anatomy and physiology oi the small vessels in the 
walls of large vessels (the Vasa vasorum) which arc neces¬ 
sary to nourish the tissues of the larger ones, and 'the iole 
which stopping the blood flow through these small vess4s 
plays in Uie damage of the lining of the huge vessd, it is 
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neoeasary to escamioe the possible roles of the sludges, 
imiilch must forcibly decrease the rates of fiow of blood 
through these smaQ vasa vascmim, in initiating those 
pathologic histological changes found in human beings 
with arteriosclerotic disease, etc* 

When all the masses of a relatively homogeneous sludge 
are sufficiently large and rigid, they resist passage through 
the peripheral vascular beds enough to cause death in a 
rdatively short time, sometimes in «q>erimental animals 
within 3 to 6 or, at most, 12 hours* Many of the details of 
this kind of death in monkeys have been carefully 
described and recorded in motion pictures taken through 
microscopes (29). Untreated, unanesthetized, unoperated 
monkeys with stiffly agglutinated Stage III Knowlesi ma- 
laria blood go into a slowly deepening comatose condition 
ending in deep coma before death. The heavily sludged 
blood of these animals could be studied after they were 
in coma in the inner surface of the gently reflected eyelid. 
In a number of deeply comatose human hospital patients 
examined by us the blood has also been agglutinated into 
large, pasty, sticky wads moving very slowly through rap¬ 
idly leaking vessels (7). One such patient had a slightly 
elevated arterial blood pressure. Hence, the slow passage 
. of his agglutinated blood was due to its mechanical con¬ 
dition rather than to failing venous return or cardiac 
failure. Heavily sludged blood has also been found in acci¬ 
dentally ill, unanesthetized, comatose rabbits and cals. 
Hence, it is now necessarj^ to examine adequate numbers 
of cases of all the diseases of lower vertebrates, as well as 
of men, which can have a comatose condition as a tempo¬ 
rary or terminal part their pathologic physiology. 
Whenever large, rigid, slowly moving masses are found, 
drugs can easOy be tested to find some which will cause or 
permit disintegration of the masses (29). When sludges 
are not present, experiments can be devised to find other, 
as yet perhaps imknown, causes of comatose conditions. 

II. The rapid ingestion of masses of agglutinated blood 
cells by the phagocytes of the spleen and liver probably 
is a major factor in the initiation and maintenance of 
many classes of human anemias. This subject is now 
ready for rigorous investigation in the postoperative and 
post bum and so-called convalescent anemias. This factor 
may also be operating in many of the more specifically 
named and diagnosed anemias. 

The subject selective phagocytosis of particles from 
the circulating blood has been under rigorous investi¬ 
gation in our laboratory for some time (27). In frogs in¬ 
jected with India ink, each injected particle immediately 
receives a coating of a visible sticky material, probably 
protein. Monkeys in Stage II of Knowlesi malaria have a 
stidty coating l^twecn and around those red cells which 
contain malaria parasites. This coating material holds the 
parasitized red cells together in small, sticky clumps. In 
both the above situations the coating material, together 
Vrith the ink or the parasitized red cells within it, has been 
mundBCC^iCally obsemd^ to be instantly ingested upon 


contact with any one of the phagocytic cells lining the 
sinusoids of the liver (27), while uncoated, normal, naked, 
unagglutinatcd red cells have been completely ignored by 
these stationary phagocytes. In one monkey in Stage II 
of Knowlesi malaria, the parasite count fell from 46 to 23 
per cent in three hours, which accessory experiments have 
shown can occur only by selective phagocytosis of coated 
dumps of parasitized red cells from the drculating blood 
by the phagocytes of the spleen, liver, or bone marrow. 
Depending upon the numbers of new red cells one assumes 
that this monkey might have made during that three- 
hour period, this experiment may be interpreted as dem¬ 
onstrating that the phagocytes of this monkey ingested 
and destroyed from one-fourth to one-third of all the 
animal’s circulating red cells in three hours—the maxi¬ 
mum rate of phagocytosis of coated blood cells thus far 
observed. Present experimental evidence does not permit 
quantitative estimates of the rates at which the phago¬ 
cytes of these three organs can selectively remove dumps 
of coated, or perhaps even uncoated, agglutinated red 
cells from the blood stream* There is the further problem 
of attempting to find which kinds of masses are ingestibk, 
which not, and what factors limit the rates of ingestion 
during any particular set of pathologic processes (27). 

Whenever these phagocytes ingest protein-coated red 
cell masses, each Ingestion must remove a finite amount 
of protein from the circulating blood. The rapid ingestion 
of large numbers of red cdl masses, each jacketed with 
finite amounts of protein, may be a major factor in the 
protein depletions which occur in many human hospital 
patients (27). If such jacketed masses contained specific 
immune proteins when phagocytized, this conceivably 
could waste large amounts of these exceedingly precious 
substances (4). If viruses attach to red cells in vipo, as 
Hirst (J7) has found them to do in vitro, the ingestion of 
coaled ‘‘red cell plus virus complexes” could be an im¬ 
portant part of the defense against these organisms. 

One limiting factor which would seem to prevent the 
phagocytosis of agglutinated blood cells from running an 
animal or man into hemorrhagic shock is the fact that the 
phagocytes which remove these masses from the blood 
are in the blood reservoirs, spleen and liver, and that with 
progressivel)'^ decreasing blood volume the vasomotor sys¬ 
tem empties these organs and then sharply reduces the 
blood flow into them (27). 

HI. In rhesus monkeys with malaria and in trauma¬ 
tized frogs the masses of agglutinated red cells tend to 
settle out of the columns of moving blood mostly in those 
vessels which arc horizontal or neariy so and particularly 
in those nearly horizontal vessels in which the blood is 
running slightly uphill. This in vivo sedimentation of 
blood cell masses is now being actively investigated be¬ 
cause the sedimentation and subsequent cementing to¬ 
gether of large numbers of stationary agglutinated masses 
probably is a major factor in the formation of many ve¬ 
nous thrombi (d. 5, 10, IS, 20, 34, 37, 41, 47, 52, 53). 



Ffe(;tueatly in human beings after epemtions or during 
IhfectiouB diseases (5) large venous thrombi form in the 
big veins of the legs. These may be d the diameter of a 
person’s thumb and several inches long or more. Later^ 
parts Of all of such big masses break loose, pass up into 
the right heart, and enter the big arteries going to the 
lungs. Small masses plug small pulmonary arteries, caus¬ 
ing pulmonary infarcts of various sizes. Large masses may 
fiU the right heart or completely plug the pulmonary 
artery, causing instant death. This is an even more com¬ 
mon cause of human death than had been suspected until 
recently (5). 



Fio, L Sm&)l frog mcienterlc veb view«d from the side as sticky red 
oeUa ami rod cell aggregate! elowly settle ia moving blood. In 4 tlie maMM 
have become cemented tightly together, making a small, ligJiOy attached 
tbrembuB. 

By suspendzi^ a fan-shaped loop of intestinal mesentery 
of a frog in the vertical plane and sending a beam of light 
through the membrane into the objective of a horizontal 
microscope, it is possible to view the side of all the vessels 
in the mesentery and watch the effects of gravity on the 
masses of agglutinated cells in the moving blo^ of all 
these vessels. The operation must be done without lasing 
any blood from the frog {27), The trauma caused by the 
laparotomy initiates formation of adequate amounts of 
sludge for study in this preparation. The masses of sludge 
passing through the vessels begin to settle in every vessel 
which ia horizontal or nc 4 rly horizontal when certain very 
definite physiological and physical conditions are pro¬ 
vided. The masses must be heavier than the fluid, and the 
rate of flow in the nearly horizontal vessels must become 
idow enough so that masses cannot be canied in suspen¬ 
sion. The resistance of the sludge to passage through the 
bottlenecks frequently provides sufficient reduction in 
flow rates. There is probably a critical speed for each size 
of vessel above whi^ the red cell masses are rolled over 
and over and up into the ludal stream; below this critical 
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of fbw the misses settlii latgest fifst. 0^ 
biSgins* the bottom masses stays 

stfll, and the upper layers may rcdl along rather dowly. 
Thus, the effective cross-sectional area the vessd 
changes from something sffiich approximates a ciide to ^ 
something which approxixnates the u|^>er two-thiids or 
one-half of a drde. In some preparations in frogs, the , 
masses of settled agglutinated cdls remained free from 

each other even when packed ti^tly together for an hour 
or two. In other preparations those masses padeed to¬ 
gether in the bottom of a vessd slowly became cemented 
togetW into long, gelatinous mosses (Fig. 1). The masses 
settle more rapidly if the animal has a low rather than a 
high red cell count. Tliis is in strict agreement with the 
fact that blood cell masses sediment very rapidly in vkfc 
in blood with low red cell counts. The rates of flow of 
blood through the frog mesentery vessds can be decreased 
by giving drugs which decrease the animal’s rate of heart 
beat. Alter a hemorrhage a frog shuts off the arterioles in 
many tissues (27), The rates of flow in small veins are 
thereby sharply decreased, in addition the slowed flow 
already forcibly produced by the rmiatance of the sludge 
to its own passage through the bottlenecks. In animals in 
this condition the rates oi settling of agglutinated masses 
in horizontal vessels are the fastest we have seen. 

From the simple experiments described above and sim¬ 
ple physical principles, it seems necessary to suspect that 
in many, and perhaps all, pathologic conditions in which 
blood cells are agglutinated, the masses tend to settle out 
of the moving blood stream and be deposited upon the 
bottom of almost every horizontal vessel of the body. 
Whether these masses stick to each other should depend 
upon their charge, degrees of stickiness, etc. Whether the 
whole long mass sticks to the vessel wail, or a layer of 
white cells on the vessel wall, must depend upon their 
current surface characteristics (d, 42). 

Such simple experiments with thin vertical tissue and 
horizontal microscope, and variations of them, which 
can be easily made using mammals with defined patho¬ 
logic conditions, should make it an easy matter to de¬ 
termine (a) all the circumstances under which the masses 
will settle in the circulating blood; (b) the conditions 
under which they will become cemented together into a 
thrombus; and (c) the effects oi blood transfusions and 
drugs toward preventing such settlings and thrombus 
formations in the horizontal vessds. 

rv. Many hospital patients have had large areas of 
conjunctivai vessels tightly dosed for long periods. Some 
have shown other cvidaices of prolonged vessel spasms, 
c.g. cold lower legs and feet of far-advanced tuberculosis 
patients. Qne would expect diat the leakage ol vessds and 
phagocytosis of blood cell masses should reduce the l^ood 
volume. This, of course, could not be determined by red 
c«dl counts or the use of dye methods, Dye methods esn^ 
not be e^mected to have meaning b patients vriioee vessel 
are leaking the proteins on whidi the <^ea attadi^ 



dye 4iittte8 into tiHue fiiiid and lymf^ a9 weU as into 
b}ood^ In order to see H contn^led lionortiiage does initi¬ 
ate visible simms of the conjunctival vessels, the blood 
and vessels of 34 blood donors^ unanesthetiaed, unoper¬ 
ated relatives and friends of hospital patients, were 
studied Wore, during, and for 30 to 60 minutes imme- 
diatdy after each donated blood at the ho^ital blood 
bank. The experiment was made originally to identify and 
separate the medumisms of traumatic shock, trauma 
without hemorrhage, in which thick sludge has always 
been present (^5, ZS) from detectable effects of h^or- 
rhage without trauma (J^). This method permits study of 
the vascular responses kA healthy persons following almost 
no trauma (one stick with a large needle) but with large, 
controlled hemorrhage. 

When a donor had lost not less than 300 an<l not more 
than 500 cc. of blood, first one set and then another of the 
blood pathways made up of arteries, arterioles, capillaries, 
postcapillary venules, and venules of the bulbar conjunc¬ 
tiva began to contract tightly shut, ejecting all their con¬ 
tents into the venous system. By the time most persons 
had lost 500 cc, of blood, large areas of the conjunctiva 
were completely vdiite, only a few small, open pathwa 5 rs 
remaining. One muscular man was bled 800 cc., where¬ 
upon he began to sweat profusely—a common sign of an 
approaching “shock'’ condition. He had almost no visible 
vessels or blood left in the conjunctiva. At no time within 
the ffrst hour did any intravascular agglutination appear 
in response to this degree of hemorrhage (^5, ZS). In most 
j)er5ons large areas of the vascular system, including the 
capillaries, remained tightly shut for at least 30 minutes. 

This series indicates that decreased blood volume is 
aUmc a sufficient stimulus, when inhibitions and counter¬ 
stimuli are not present, to initiate prolonged contractioits 
of a variety of small human vessels and that the tissues 
they nourish may, in consequence, go without oxygen, 
glucose, etc. for considerable periods (J, ll, f5,27, JO, ZB, 
49, sr). 

When one considers the numbers of already observed 
imthologic conditions during which a sludge was present, 
the fact that many sludges could be expected to do at 
least small amounts of permanent damage to the body, 
the fact that these damages must be cumulative over a 
long period, and the pitiful mental incompetence of the 
prematurely senile and of many aged persons, ft becomes 
obvious that we now need to begin to determine carefully 
how ait the damages done to the body by sludges can 
summate as parts of. the aging processes. In which differ¬ 
ent and overlapping combinations can the anatomical and 
physiological decrements caused by sludges, and readjust- 
Uients to these, summatc over periods of years? How 
mi^y can they add up over short periods? How do these 

' fimtOEi along with other nonsludge factors in 

tM Various 

^ Iftie obsOmtkmt^ eki^riments, and deductions out¬ 


lined above are evidence that the sludges provide a com¬ 
mon, easily understandable set of factors whereby many 
diseases can and do damage the bodies of animals and 
man. One great hope provided by these studies is that, 
as we learn how to keep blood normally unagglutinated 
and fluid, vessel walls intact, normal red cells from being 
destroyed, and adequate blood volume present, many 
effects of other pathologic mechanisms will stand out 
dearly, unobscured by the sludge mechanisms. Each wili, 
of course, then receive the undivided attention it merits. 
The sludges are now ready for study by all the intensive 
investigative methods our age affords. 
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NEWS 

and Notes 

Robert T. Hatt, director, Oanlirook 
Institute of Science, will conduct an 
exiiedition to Yucatan this month to 
obtain land vertebrates. The work will 
be under the auspices of the Institute and 
the Viking Fund. 

Hans Albert Einstein, engineer, U. S. 
Department of Agriculture Soil Con¬ 
servation Service, has been appointed 
acting associate professor of engineering, 
University of California. 

Harold F, Blum, physiologist, Na¬ 
tional Cancer Institute, has moved from 
the Marine Biological Laboratorj*, Woods 
Hole, Massachusetts, to the Department 
of Biology, Princeton University, where 
he has been apjjointed visiting lecturer. 

William Walter GreuUch« professor 
of anatomy, Stanford University School 
of Medicine, and director, Brush Founda¬ 
tion, has returned to the United States 
with Mrs. Greulich after spending three 
months in Guam and Japan. In Guam, 
Prof, and Mrs. Greulich completed a 
Burvey of the physical and nutritional 
status of Guamanian school children In 
collaboration with the Public Health 
Section, Naval Government, and as part 
of the Coordinated Investigation of 
Micronestan Anthropology, being con¬ 
ducted under the auspices of the Navy 
Department and the Pacific Science 
Board of the National Research Council. 
In Japan, tJiey made a preliminary 
roentgenological and anthropometric 
study of children in Hiroshima and 
Nagasaki who were exposed to the 
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irradiation from the atomic bombs. 
Similar observations were made also in 
Kure and Sasebo, whose jwpulations 
resemble those of Hiroshima and 
Nagasaki, but which escaped bombing. 
This study was made for the Committee 
on Atomic Casualties, National Research 
('ouncil, and conducted under the aus¬ 
pices of the Ja{>anese National Institute 
of Health and with the cooperation of the 
Section of Public Health and Welfare of 
SCAT*. Tlie object of the study was to 
obtain information on which plans for 
a long-term investigation of the growth 
and development of the Japanese children 
in those areas can l>e based. 

Otto Halpern» recently visiting pro¬ 
fessor of tlieoretical physics, Columbia 
University, has been ap|K>inted professor 
of theoretical physics, University of 
Southern California, w'hcre, in addition U) 
graduate leaching, he will continue his 
theoretical research on neutron scattering 
and problems of interaction between 
matter and radiation. 

Othmar F. Gorlup, chief. Allotment 
and Rcquiremenl Branch, Medical Per¬ 
sonnel Division, Office of the Air Surgeon, 
has l)een appointed the first chief of the 
recently created Medical Service Corps, 
Army Medical Department, 3vith the 
rank of full Colonel. 

Eliot C, WlltiAins, Jr., w^ho for the 
past 7 years has been associated with the 
Chicago Academy of Sciences, where he 
served as assistant director, has been 
appointed assistant professor of Inology, 
Roosevelt College of Chicago. 

Barry Commoner has l)cen ap¬ 
pointed associate professtjr of plant 
I>hysiolog>', Hcnr>^ Shaw School of 
Botany, Washington University, St, 
Louis. ' ■ 

Frances CatUn» formerly assistant 
professor of foods and nutrition, Hood 
College, Frederick, Maryland, has been 


appointed associate professor of foods 
and nutrition, Iowa State College. 

£. M. Cralley, formerly associate 
professor of plant i?athologJS University 
of Arkansas, will return to the University 
in February 1948 jis fuU professor. Dr. 
Cralley is now in Korea, where he is in 
, charge of rice disease research for the 
nulitary government. 

George Neville Jones, associate pro- 
fess<ir. Department of Botany, University 
of Illinois, has l>een named associate 
editor cd the American Midlatid Natural- 
isi to reprcstml the field of plant 
taxonomy. 

Irvin E. Liener, First Lieutenant, 
Quartennaster Orps, U. S. Army, has 
been apix>inled to the .staff of the Rations 
Planning Office, Quartermaster Food and 
Container Institute for the Armed 
Forres, Chicago. 

Edward B. Eilla, formerly of Memorial 
Hospital, New York, has l>een appointed 
to the staff of the Technicon Company, 
215 East 149th Street, New York. 

Gerald G, Gross, former science 
writer on the Waifdugton Post, is now 
editor of Washington Report on the 
Medical Sciences, a weekly newsletter 
with excellent coverage of hapfienings of a 
medical nature in and around Washington. 
Published every Saturday, it is timed for 
arrival at any point in the country on the 
following Monday. The subscription 
rate is $50 per year. A trial four-month 
subscription may he taken at the special 
rate of $15. Offices of Washington 
Report are at 1713 K Street, N, W., 
Washington 6, D. C. 

Shields Warren, a ])athologist at New 
England Deaconess Hostel and as¬ 
sistant professor of pathology, Harvard 
University, has Ijeen named interim 
director of AEC*b new Divkuop of 
Biology and Medicine (Science, Septem- 
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her 26, p. 285). Dr. Warren will be on 
nk half-time basis |!iendmg appointment of 
a permanent director. 

Horace M. Miner, associate pro¬ 
fessor, Department of Sociology, t^ni- 
veraity of Michigan, has also been 
apiH>mted associate professor in the 
Department of Anthropology, 

Peter A. Bubgart, preparator and 
collector of fossil hah. Department of 
Paleontology, Cleveland Museum of 
Natural History, has retired after 24 
years with the Museum. Harry C• 
Oberholser, curator of Ornifbo]og>^ at 
the Museum, has also retired. 

P. A. Wells, general secretary, Society 
of Dyers and Colourists, Bradford, 
England, has been appointed director of 
education, International Wool Secre¬ 
tariat, London. 

Grover L, Bridget, chief, Pn)ccss 
Development Division, Tennessee Valley 
Authority, has been appointed professor 
and head, Department of Chemical 
Engineering, Iowa State College, effective 
November 14. O. R. Sweeney, head of 
the Department since 1920, is retiring 
from administrative duties but will con¬ 
tinue as professor of chemical engineering. 

J. M. Schopf, formerly i)aleobotanist, 
U. S. Bureau of Mines, Central Experi¬ 
ment Station, Pittsburgh, has recently 
returned from the Union of Simth Africa, 
where he was engaged in petrographic 
study of coal imder the auspices of the 
South African Council for Scientific and 
Industrial Research in cooperation uith 
the South African Geological Survey and 
the Fuel Research Institute, Since 
returning, Dr. Schopf has been appointed 
to the U. S. Geological Survey, Section 
of Paleontology and Stratigraphy, with 
headquarters at 330 V. S. National 
Museum, Washington, D. C., where he 
will continue studies dealing with the 
constitution and microfossils of coal. 

Max Lauffer, professor of physics, 
University of Pittsburgh, has been ap¬ 
pointed chairman of the Executive Com¬ 
mittee of the Department of Physics for 
the current academic year, David 
Holiday will serve as executive secretary 
for the Departmeht. 

Russell W, Cuxnley, medical editor, 
Abbott Research Laboratories* North 
Chicago, has been appointed to the 
recently created position of medical editor 
and director of publications of the M. D. 
Anderson Hospital for Cancer Research. 
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Joseph P. Fulton, University of 
Illinois, has been ap|)ointed assistant pro¬ 
fessor in the Department of Plant 
Pathology, University of Arkansas, 
where, in addition to teaching, he will 
conduct restrarch on vegetable crop 
diseases. 

Visitors to U. S. 

Gregg M. Sinclair, president, Uni¬ 
versity of Hawaii, recently visited the 
University of Texas Medical Branch, 
Galveston, to survey current educationaf 
and research methods in medicine. 

H. A. Hyde, keeper of the Department 
of Botany, National Museum of Wales, 
Cardiff, summarised his studies on atmos¬ 
pheric pollen in the British Isles at the 
seminar of the Department of Botany, 
University of Minnesota, October 2. 
Mr. Hyde is visiting this country under 
the auspices of the Welsh National School 
of Medicine, Cardiff. 

B. C, J. G. Knight, De^Mirtmcnt of 
Biochemistry, Wellcome Physiological 
Research I^iboratories, Beckenham, 
Kent, England, will deliver the second 
Harvey Lecture of the current series at 
the New York Academy of Medicine on 
Noveml)er 20. Dr. Knignt will speak on 
“Bacterial Chemistry and Involution.” 

Grants and Awards 

The John and Mary R, Markle 
Foundation has eml)arked uj)on a new 
program to relieve the shortage of in¬ 
structors in medical schools and to 
provide more trained investigators for 
medical research. Accordingly, the 
Foundation is offering post-fellowship 
grants to young scientists with the nece.s- 
sary training to hold regular faculty 
appointments and to conduct original 
research. C andidates, to be limited to 
young men and women with a particularly 
strong interest in research and teaching in 
an\' of the clinical or preclinical ^iences 
or in the sciences basic to medicine, will 
be recommended for the grants by the 
medical schools, and the final choke of 
“Scholars in Medical Science” will be 
made on the basis of these recommenda¬ 
tions and those of regional committees 
appointed by the Foundation. Grants of 
$25,000, payable to the cooperating 
medical school at the rate of $5,000 
annually for a 5-year period toward the 
support of each successful candidate or 
his research, or both, will be available 


beginning with the academic year 1948»« 
49. No fixed number of Scholars will be 
appointed In any one year, but it is 
ciq^ected that about 50 will receive 
appointments during the 5-year jwriod. 
If the plan is successful, $1,250,000 wiU 
1)6 appropriated to the schools by 1953. 
Tlie program is the result of a survey of 
medical research and ed ucation mode 
recently by the Foundation, which indi¬ 
cated that although various forms of 
financial aid are available to the student 
in the course of his scientific training and 
to the scientist once his name is made, 
there are few sources of help at the 
start of a career in academic medicine. 
Those interested may secure further 
details of the plan from the dean of the 
accredited medical school of their pre¬ 
ference. 

The American Pharmaceutical As* 
sociatlon is now receiving nominations 
for the Iodine Educational Bureau Award 
($1,000 and a diploma) which recognizes 
outstanding research in the chemistry 
and pharmacy of iodine and its com¬ 
pounds as applied in pharmacy or mwli- 
cine. Any member of the Association may 
pro|>oBe a nominee by submitting specific 
identification of the work to be considered 
in the competition, a biographical sketch 
of the nominee including date of birth, 
and a list of his publications. Eight such 
coi>ies must 1)C submitted to the secre¬ 
tary of the Association, Robert P. 
Fischelis, 2215 Constitution Avenue, 
N.W., Washington 7, D. (J., before 
January 1. The nominee must be a resi¬ 
dent of the United States or Canada, must 
have accomi>lished outstanding research 
in the cheniistiy- or pharm'ar>^ of iodine 
and its compounds as applied in phar¬ 
macy or medicine, including diagnostic 
use, and must have l>een actively en¬ 
gaged in, have completed, or have pul)- 
lished a rejx>rt uf)on the line of investiga¬ 
tion for which the award is made, and he 
must not have been engaged in research 
under the a^Mmsorship of the Iodine F/lu- 
cational Bureau, Inc., during the last two 
years. 

George W, Vlnal, chief of the Electro¬ 
chemistry Section, National Bureau of 
Standards, has been awarded the Certifi¬ 
cate of Commendation by the Bureau of 
Ships of the Navy Department for his 
outstanding service to the Navy during 
the war in development of new t>'p«B of 
batteries and for his work as secretary 
of the Joint Army-Navy Battery Ad¬ 
visory Committee. 
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SdMrd R, Schwarz, head, Textiie 
Divisbn, Masaachusetta lustitute oif 
Technology, was awarded the Ohiey 
Medal for outstanding achievement in 
the iidd of textile chemistry at the 
annual convention of the American 
Association of Textile Chemists and 
Colorists, held in Chicago October 23-25. 

W. A. Penniagton, chief chemist and 
metallurgist, Carrier Corporation, Syra¬ 
cuse, New York, was presented the 
Heniy Marion Howe Medal for 1947 by 
the American Society for Metals at its 
annual banquet held October 23 in 
conjunction with the National Metal 
Congress and Exposition. The is 

made annually to the author or authors 
of the technical paper of highest merit 
published in the annual TransacUons 
of the Society. ITic subject of Dr. Pen¬ 
nington’s paper was ''A Mechanism of 
the Surface Decarburization of Steel.” 

Robert Jemlson van de Graaff, 

Massachusetts Institute TechnQlog>% 
has been awarded the 24th Duddell Medal 
of the Physical Society, lA>ndon, in 
recognition of the invention and develop¬ 
ment of his high-voltage electrostatic 
generator. The Duddell Medal is awarded 
annually, without restriction as to na- 
tionidity or to Fello^s'ship in the Society, 
to persons who have contributed to 
advancement and knowledge by the 
invention or design of scientific instru¬ 
ments or by the discovery of materials 
used in their construction. 

Frederick H. VerhoeS, professor 
emeritus of ophthalmic research, Harvard 
Medical School, and consulting chief of 
ophthaJmologj', Massachusetts Eye and 
Ear Infirmary, received the T-esIie Dana 
Gold Meflal presented by the American 
Academy of Ophthalmology and Oto¬ 
laryngology, October 16, in recognition of 
outstanding achievements in the preven¬ 
tion of blindness and the conservation of 
vision. 

Fellowships 

The Lalor Foundation Fellowship 
Program at tlie Marine Biological 
Laboratory, inaugurated in 1947, will 
continue in 1948. Postdoctoral summer 
fellowships in the fields of biophysics, 
biochemistry, and physiological chemistr)' 
will be available. The fellowships are de¬ 
signed primarily to aid promising young 
investigatora who can make maximum use 
rtf the facilities and opportunities pro- 

442 


yjded at the Maiin«i JBi<dogki2 XAbom- 
lory, In addition tp jabcn^toiy 
the grants ore intended to cover approxi¬ 
mately the living expenses of the investi¬ 
gators at Woods Ifoie and necessary 
traveling expenses to and from Woods 
Hole. The committee administering the 
fellowships consists of Eric Balh Kenneth 
Cole, Charles Packard, A, K. Parpart, 
and C. W. Metz (chairman). Inquiries and 
applications should be addressed to the 
director of the Marine Biological Labora¬ 
tory, Woods Hok, Massaci^setts, and 
applications should be received by De¬ 
cember 31, 1947. 

RadclUIe College has announced 
the availability of the Helen Putnam 
Fellowship for Advanced Research, which 
carries a stipend of (2,000 for 11 months 
beginning October 1, 1948, with a pos¬ 
sibility of renewal for a similar period. 
Each Fellow will be assigned room and 
board at cost in one Of the Radcliito 
graduate houses and will be expected to 
be in residence during the tenure of the 
fellowship; she will also be provided with 
all normal laboratory facilities. There are 
no age restrictions for this fellowship, 
but in general the Committee on Award 
will limit its choice to mature women who 
hold their doctorates or equivalent 
qualifications. Appointments will be 
limited to those candidates who can sub¬ 
mit a plan of research that is already 
under way in the fields of genetics or 
mental health, l)road]y defined. Applica¬ 
tion forms, which must be submitted 
>>cfore April 1, 1948, may be obtained 
from the Committee on the Helen l^ltnam 
Fellowship for Advanced Research, Rad- 
cliflc College, Cambridge 38, Massa¬ 
chusetts. 

The Mellon Institute has announced 
the establishment there of a compre¬ 
hensive multiple research fellowship on 
orthopedic appliances by the Sarah 
Mellon Scaife Foundation of Pittsburgh. 
Under the guidance of orthopedists and 
with the cooperation of both leading 
oTganizalioQS in the field and manufac¬ 
turers of orthopedic appliances, broad 
scientific investigation and development 
relating to such appKances will be con¬ 
ducted. Particular attention will be given 
lo problems of mechanical design, im¬ 
provements in materials of construction, 
and methods of fitting traces and similar 
orthopedic devices. John t. Yotmg, re- 
mreh specialist in metallurgy and me¬ 
chanical engineeriafe who will head the 
program as fknior FteJlow, will be assisted 


by Butane F« Mut^khty* staff engineer, 
Committee on Artificial Umbsy l^mtional 
Research Council, as Advismy Fellpw, 
and several research assistaats. The medi¬ 
cal advisory committee of the fellowship is 
under the chairmanship of Paul B. Ste^, 
professor and head, Departmatit of 
Orthopedic Surgery, School ol Medicine, 
University of Pittsburgh, who vdll be as¬ 
sisted by John A. Heberling, associate 
professor of orthopedic surgery, and Carl 
C. Yount, assistant professor of ortho¬ 
pedic surgery, both of the University of 
Pittsburgh. 

Industrial Laboratories 

WUUtm W. Hartman, aaaiatant au- 

f)erintendent, Synthetic Chemistry De- 
fwrtment, Eastman Kodak Company, hat 
been c^rpointed superintendent of that 
Dejiattment. 

George H. Schneller, formerly head 
of pliarmaceutical research, Wm. S. 
Merrell Company, Cincinnati^ has been 
appointed director of pharmaceutical ap¬ 
plication in the Pharmaceutical Depart¬ 
ment, Calco Chemical Division, American 
Cyanamid Company, Bound Brook, 
New Jersey. 

Alton Bryant, who recently obtained 
his Bachelor’s degree in bacteriology from 
the University of Kentucky, has joined 
the Bacteriology Laboratories of the Wm. 
S. Merrell Company, Cincinnati. 

A course In X-Ray Diffraction and 
Spectrometry will be given by the 
North American Philips Ccunjiany, InCt, 
November 17-21, at its New York oflkes, 
100 East 42nd Street, to acquaint indus¬ 
trialists, technicians, and research 
cialists with fundamentals of X-ray' 
diffraction and its applications. Lectures 
will be given daily, followed by discusuon 
periods and laboratory work. Guest 
speakers will include: M. }. Buerger and 
John Norton, of Massachusetts Institute 
of Technology; Charles Barrett, Uni¬ 
versity of Chicago; I. Fankuchen, Brook¬ 
lyn Polytechnic Institute; Herbert 
Friedman, Naval Research lAboratory; 
and William Parrish, Philips Labora¬ 
tories, Inc. Sesuons will begin at 
9:30 A.M. and end at 5:00 P.M. A fee of 
$50 is required of all faking the course 
except the Philips diffraction equipment 
owners. 

The Nxtcleoulcs Project of Ocn&eral 
Electric Company, which oonsiats of 
work on atomic energy for the tJ‘, S. 
Atomic Energy Commis^^ ifum has as 



it» AclMdJtftnitw E* ^ho 

Jw» bM taasxmtpbi of G-£^i Fedeml «nd 
l^iatinb DhiAioiii. Th« 0-E Nuc^lepiuci 
Cowolttoe, whidi h«s «dTmiii$teted the 
0>mptny*i activitieB in tbie field for the 
paet 3feaT, has Announced that mponei- 
IdUty lor contractual administration and 
negotiatianB in connection with the Proj- 
ect is timnsferred to the Chemical De¬ 
partment. The Committee will retain 
respooMbility for general polides of ad- 
miniltration and operation of the Project. 
Operation of the $20,000,000 Knolls 
Atomic Power Laboratory, now under 
construction by the Company for the 
AEC, will remain under the G-E Research 
Laboratory, while the Chemical Depart¬ 
ment will retain responsibility for opera¬ 
tion of the Hanford Engineer Works 
near ktchknd, Washington. 

* 

Ciolleges and Universities 

The 29th course of Lane Medical Lec¬ 
tures, which, were founded in 1S96 by the 
late Levi Cooper Lane, will be given each 
evening at 8^15, Novemlxsr 11-13 and 
17-18, in Lane Hall. Stanford Univer^ty 
School of Medicine, Sacramento Street, 
near Webster, San Francisco, California. 
The lectures will be delivered by Wilder 
G. Penficld, professor of neurology and 
neurosurgery, McGiil University, and di¬ 
rector, Montreal Neurological Institute, 
on the subject, *Thysiological Observa¬ 
tions on the Cerebral Cortex of Man.” 
The 5 individual lectures on this topic will 
include: “Introduction, With Observa¬ 
tions on Hearing and Viaion,” “Sensori¬ 
motor Organization of the Cerebral Cor- 
teix,” “Secondary Mechanisms of Move¬ 
ment, Sensation, and Speech,” “Dreams, 
Hallucinations, and Memory,” and “Cor¬ 
tex, Consciousness, and Cerebral Sciz- 
ufcs.” The medical profession, students, 
teachersj and resear^ workers in medi- 
dne and allied sciences are cordially in¬ 
vited to attend. 

The Academy o< Natizrol Sciences, 
Phaodetphia, has set up a cooperative 
anangemeat vdiich enables graduate stu¬ 
dents of Bryn Mawr College, Haverfbrd 
College^ LaSalle College, Swarthraorc 
College, University of Pennsylvania, 
Temple University, and Rutgers Uni- 
vomity to shfdy systematics as a part of 
d&dr teguEr Stride, 

ossochste emfotor of Micipscopy at the 
Acodamyi twids w, Eemen, curator 
S, lUddyfe Eoberts, 
In 


charge of the course. Emphasis wiU be 
on the principles of systematics tather 
than on the classification of ahy particu¬ 
lar group. Cytobgical, serolodcal, physi¬ 
ological, and statistical, as well as 
moq^hologicai methods will be considered. 
The course is given at the Academy every 
Saturday from 8:00 A.M. to 1:00 P.M, 

Meetings 

The Tennessee Academy of Science 
will hold its 57th annual meeting No¬ 
vember 28-29 at the University of 
Tennessee, Knoxville. Paris B. Stockdalc, 
Department of Geology and Geography, 
University of Tennessee, president of the 
Academy, will preside at the opening 
general session Friday morning. Sectional 
meetings will convene Friday afternoon 
under the leadership of the following 
chairmen: Botany, D. M. Brown, East 
Tennessee State College; Chemistry, Ray¬ 
mond Seymour, University of Chatta¬ 
nooga; Geology and Geography, Harry J. 
Klepser, University of Tennessee; Mathe¬ 
matics, T. C. Carwm, East Tennessee 
State College; Zoology, C. L. Baker, 
Southwestern University; and the Junior 
Academy, Francos R. Bottom, sponsor, 
George Pealxidy College. The annual 
dinner will be held Friday evening, and 
the business session with election of 
officers, Saturday morning. Meml>ers 
wishing to submit papers at the general 
sessions should send titles to the program 
chairman, Arthur C. Cole, Department of 
Zoology, University of Tennessee. TTiose 
wishing to present papers at the sectional 
meetings should submit titles to the sec¬ 
tional chairmen. 

The American Physiological So¬ 
ciety will hold its regional meeting as an 
open symposium on “Military Physi¬ 
ology” at the Army Medical Department 
Research and Graduate School, Array 
Medical Center, Washington, D. C., 
December 4-6. Members of the Society, 
their associates, and students are invited 
to attend. At the first session, beginning 
at 10:30 A.M. in the Sternberg Audi¬ 
torium, Army Medical Center, repre¬ 
sentatives of 9 Army, Air Force, and 
Navy laboratories will present the high 
lights of their programs in physiological 
research. The second day will ho de¬ 
voted to the presentation of research on 
re^lratory physiology carried out with 
miUUry support in 10 universities. At the 
last sessions, papers will be presented on 
physialdgical reseaithes conducted in 


neighboring govemiiitot and civilian 
kbomtories. 

The 15th annual meeting of the 
Aseoclatlon Canadienne^Fran^alae 
pour FAvoncement des Sdencea was 

held October 11-13 in Montreal, Canada. 
Papers were presented in the Physics, 
Chemistry, Geology, General Biology, 
Entomology, Botany, Agronomy, Bio¬ 
geography, and the Moral lienees 
Sections. A report of two symposia on 
the sdentific training in French Canada 
and on the situation of French-Canadians 
in scientific positions wtU be published 
shortly. The BAAS was officially repre¬ 
sented by its president, Sir Henry Dak. 
and the AAAS by J. W. Bridges, pro¬ 
fessor of experimental psychology, Sir 
George Williams College, Montreal. 
Joseph Risi, professor of chemistry, Laval 
University, Quebec, was elected presi¬ 
dent; Lfion Lurtic, professor of history of 
science, University of Montreal, vice- 
president; and Lionel Lemay, professor of 
chemistry. University of Montreal, gen¬ 
eral secretary. The main office of the 
ACFAS is located at the University of 
Montreal. 2900 Mount-Royal Boulevard, 
Montreal 6, Canada. 


The Hungarian Research Institute 
for Genetics and Plant Breeding, 

Budapest, has sent a request to the Com¬ 
mittee on Aid to Geneticists Abroad, 
Genetics Society of America, for reprints 
in genetics, and particularly in plant 
genetics. Packages of reprints vreighing 
not more than 4| pounds (2 kno8)may be 
sent to Dr. Thomas P, Bogyd, Research 
Institute for Genetics and Plant Breed¬ 
ing. Hungarian Bureau of Agricultural 
Science, II Herman Otto fit 15, Budapest, 
Hungary. 

The American Chemical Society 

has chartered its second local unit outside 
the United States, this one being in 
Puerto Rico. Officers of the new action 
are: chairman. Fritz Fromm, professor of 
chemistry, College of the Sacred Heart; 
chairman-elect, Fernando Badrena, pro¬ 
duction engineer. Puerto Rico Phosphate 
and Add Works, Int.; and secretary- 
treasurer, Leonardo Igaravidez, 
cultural Experiment Station, University 
of Puerto Rioo. Victor Rodriguez Benitez, 
chairman, Department of Chemistry, 
Agricultrural .Experiment Station, will 
represent the section on the Society's 
national coundl. 
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COMMENTS 

by Readers 


BeeAUBe I believe the Pre&ident, the 
Congress, and most scientists are in 
agreement on the essentials of national 
science legislation and administration, I 
venture to suggest that differences relat¬ 
ing to the setup of the proposed Founda¬ 
tion and the details of its administration 
and operation should be settled promptly 
so that we may get on with the business 
of producing scientists and fostering re¬ 
search on a civilian basis. The points on 
which we seem to be in agreement are the 
following: 

Freedom of reiearch and educaiion. It 
is accepted by most scientists that it 
woidd be a mistake to establish a foun¬ 
dation which would attempt or be 
tempted to select and supervise the par¬ 
ticular projects on which scientists shall 
work. It is agreed generally that, given 
reasonable provision for accounting for 
the use of public funds, the institutions 
and the individuals within institutions 
selected to carry on research should be 
granted freedom of choice and action. 
This is not to say there should be no 
'‘request" research, hut the emphasis 
should be on “free" research. The same 
applies to individuals granted scholar¬ 
ships or fellowships: once it is decided by 
competent authorities that they have 
capacity for scientific education or ad¬ 
vanced research such as to warrant sup¬ 
port, scholars and fellows should be free 
to pursue their interests in institutions 
and in directions of their own selection. 

CiTiUian administroHon. The Anny and 
Nav>’ have been in a position since the 
war to command support for research not 
immediately related to military require¬ 
ments, and have had the guidance of 
scientists tried and qualified by w'artime 
and other experience. This effort will go 
forward under the new military setup 
with Dr. Bush as chairman of the co¬ 
ordinating board for the three Services. 
Despite the temptation, in view^ of the 
controversy over the National Science 
Bill, to acqiuesce in continuation of an 
arrungeihcnt of pjovted efficiency, I be¬ 
lieve none of us is yet willing to default 
in favor of |)ermanent military adminis- 
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tration. Granting the need for military 
research on weapons and materials, and 
the necessity for cooperation between 
military and civilian autho^ties, it seems 
to be conceded that civilian rather than 
military administration of most of the 
basic research is desirable. 

Emphasis on f%mdamenkU research in 
universities and coUeges. Hits proposition 
does not require argument in Science. 
The point that ^ould be mentioned is 
that “universities and coUeges" does not 
mean merely the big universities and 
colleges, nor does it mean institutions 
located in certain sections of the East, 
Middle West, and West. I have never met 
a scientist serving as head of a university 
or institution, or engaged in research or 
teaching, who did not say that the hot¬ 
house methods employed during the war 
should be greatly modified, if not aban¬ 
doned, in the interest of making it 
possible, as soon as possible, for any 
college or institution, and for any indi¬ 
vidual anywhere in the country, to qualify 
for support. Most of the scientists 1 know' 
would gladly risk a waste of funds rather 
than sacrifice the opportunity to build up 
scientific research and education through¬ 
out the country. They know that research 
capacity and scientific aptitude are not 
localized phenomena. What they oppose 
is provision for mandatory, arbitrary 
distribution of funds without reasonable 
reference to scientific or educational 
standards. 

Emphasis on training personnel. This 
point is mentioned only to show it has 
not been overlooked. For several years 
the princiiial object must be to produce 
scientists and, particularly, teachers of 
science. 

UHHeaiion of Mh laymen and scientists 
in the program. There is some misunder¬ 
standing about this. It has been assumed 
by many that the National Science Board, 
under S. 526 or S. 1850 (the rival legisla¬ 
tion), would consist only of scientists, and 
that the ^lersous appointed would be 
heads of institutions or departments or 
other “big-name" men. Thwe is no basis 
for these assumptions. The bills that 


have been seriously considcired provide 
for the appointment of qualified laymen 
as well as scientists on the basis, without 
reference to politics, of capad^ to serve 
and promote the interests of the Founda¬ 
tion, That qualified laymen should be at¬ 
tracted to this service is not denied^, 
except perhaps by those few who believe 
that laymen having private interests are 
incapable of giving disinterested and ef¬ 
fective service bo a public agency. 

Agreeing that it is quality of adminis¬ 
tration we are looking for, it is generally 
accepted that we should not Insist cm fill¬ 
ing the board only with those who are 
able and willing to become full-time , 
officials. Room should be left, and is 
left in the bills under consideration, for 
the appointment of present employees of 
the Government and for recruiting lay¬ 
men as well as scientists •outside the 
Government. 

We cannot dodge^the fact that there 
have been conflicts among us over certain 
features of the legislation. It is on these 
points that reasonable concessions should 
be made: 

Appointment and rtsponsibilUy of the 
director. It may be that in this respect the 
bill rejected by the President violates 
“basic principles which make for re¬ 
sponsible government"—but I doubt it, 
The highly successful National Advisory 
Committee for Aeronautics is an agency 
similar in essential respects to the Foun¬ 
dation pro^iosed in the rejected bill. (In 
the case of NACA there would be more 
reason for application of the “in-line” 
principle: NACA is an operating agency, 
W'hcreas tlie proposed Science Foundation 
is f>recluded from conducting laixiratories 
or pilot plants.) Likewise in the states 
there are departures from the principle. 
In New York, for example, the Com¬ 
missioner of Education is appointed by, 
and is responsible to, the Board of 
Regents; I need but mention two recent 
incumbents—President Stoddard, of the 
University of Illinois, and his successor, 
Commissioner SpauMing-^to demon¬ 
strate that successful administration is 
not dependent on a theory' of or¬ 
ganization. 

The object is to establish a Foundatiqn 
which will be vital and imaginative and 
liberal, not merely efficient in a bureau¬ 
cratic sense. Nevertheless, those of us 
who were satisfied with 526 should be 
the first, perhaps, to offer a concession in 
view of the strong and authoritative view 
the other way. None of u$ tvants to dilute 



diBpamge the pow^ns kwi responsi¬ 
bilities of the l^resident; vrhat is really 
desired is that the scientists represented 
on the board shall have a voice in the 
dioice of the principal executive officer 
of the Foundation. An amendment which 
would give the President the power to 
appoint the director after receiving 
nominations from the board, and which 
would give him the power to remove the 
director, would substantially meet the 
objection to this feature of S. 526. 

Sktitis of the board. It has been said 
that the board de8cnl>ed in S. 526 would 
consist “essentially of private citizens’’ 
w'ho would meet only occasionally, and 
it is suggested that their service would be 
casual and perfuncbiry. There is no basis 
for this view. All of our experience demon¬ 
strates that if strong appointments are 
made, the members will be conscientious 
to the [joint of sacrifice—as much so, at 
least, as the members of any full-time 
commission now serving in Washington. 
One of the principal reasons for specifying 
a part-time board was to obviate the 
drag which, after the formative ]>eriod, 
affects full-time commissions; to save as 
much as possible of the amateur spirit 
in the direction of the Foundation; and 
to attract men and women, scientists and 
laymen, who might be unable to devote 
full time to Foundation service. It is 
hoped the critics of S. 526 will make a con¬ 
cession on this point. 

It has been too little stressed, 1 think, 
that in making this provision for Federal 
giants to institutions and individuals we 
shall be better satisfied if ultimate re¬ 
sponsibility is placed on the shoulders of a 
selected group of our fellow citizens 
rather than in the hands of a full-time 
official. Without reflecting unfavorably 
on the present administration of tax¬ 
payers’ money for scientific research and 
education, it should be home in mind that 
we are proposing a vast extension of 
Federal assistance which, 1 submit, should 
be subject to direction and check beyond 
that required for the ordinary business of 
Oovemment. Related to this is the belief 
held by many that, to minimize if not 
avoid political interference and criticism, 
the President and the Director of the 
Foundation should be protected against 
piemure for grants; an authoritative 
board ^pointed by the President should 
be re^Kmilble lor poUdesand grants. 

dohils. Though the President is 
critleal of other features of S. 526, the 
Congress and the scientists tio not seem 
to involved in any serious disagree- 


ment. The provision for the interdepart¬ 
mental committee should be amended to 
place the direction of its activities directly 
under the President’s authority. The pro¬ 
visions for special commissions (except 
perhaps the provision for a commission 
on cancer research, which might serve a 
useful purpose in establishing a clearing 
and coordinating agency) seem unneces¬ 
sary and should be eliminated. (Bkthuei. 
M. Webstkh, /5 Broad Slreet, New 
York Cily) 

Work done In compresalon, pdv » 
dW, say, has as its counterpart a change in 
potential, vdp — dWo; similarly for a 
change in thermal energy, dQ TdS, and 
its counterpart, SdT *■ dQo. It is pro¬ 
posed to regard this dQo as potential 
thermal energy analogous to work po¬ 
tential vdp and so clarify and simplify the 
thermodynamics of deformation. 

In a previous paper (Sderuey October 4, 
1946, p. 317) it was shown that the 
Second Law in a vciy simple and useful 
form may be directly derived from the 
Gibbs thermodynamic potential, U — TS 
“f pv, for any body in which that po¬ 
tential is uniform. When energy dU 
(either thermal or mechanical) is added 
or removed, 


(5) 


^ ^ 

pdT SdT dW " ■ 


(1) dU - TdS-h pdv - 0 

by the First I.»ew'; hence 

(2) SdT - vdp, 
the Second Law. 

In other words, as the internal energy of 
a body is changed, whether by heat or by 
mechanical work, the thermal and 
mechanical potential energies change al¬ 
ways by equal amounts. The “free” 
energies, TdS and pdv, are not equal in 
general, but SdT ■» vdp (dQo «■ dWo) for 
eveiy reversible process. 

Free and potential energies are related 
through the physical properties of a body. 
For example, pdv/vdp - p/J, where /3 is 
the compressibility defined by dv wvjSdp. 
Similarly, TdS/SdT — aT, where a is the 
thermal coefficient of ejtpansion given by 
dv I* vadT. 

vdp dlogp dWo dQ® 

^ SdT dlogT dQ® dWi, ’ 


These sets of fundamental relations per¬ 
mit many kinds of transformations be¬ 
tween variables, but adiabatic coefficients 
must not be confused with isothermaL 

In thp writer’s proposed general law of 
deformation (see J. Franklin InsLy May 
1921 and December 1946), 

r/i-\ 

( 6 ) + 

the parameters n, m, r are ratios of frac¬ 
tional increments similar to those in (3), 
(4), and (5) al>ove. If y in (6) is volume, 
then m - p^ and r - Ta. Hence, by (6), 
m is simply the ratio of the increments of 
free and potential mechanical energy, 
dW/dWo, and r is dQ/dQ®. The creep 
factor involved in n of (6) is time t times 
a constant having the dimension recipro¬ 
cal time. 

The relations discussed above are, of 
course, exact only in the differential form 
given. Some of them hold in integral farm 
over a surprisingly wide range, but in 
such cases the physical processes involved 
must remain exjnstant. And in the differ¬ 
ential form (6) there is no difficulty with 
fractional dimensions, since the param¬ 
eters are simply dimensionless ratios of 
fractional increments, each of which is 
dimensionless. 

Since the increments of thermal and 
work potential are always equal, whether 
due to added heat or work, it follows that 
the total potentials remain equal over 
very wide ranges. 

In deriving his radiation formula, 
Planck found the probability of P packets 
of raffiation, each of energy being 
associated with N resonating particles 
having an average energy E®, introducing 
the assumption Phi' « N £«, or radiation 
density equals mechanical energy density. 
Fitting this assumption to the Second 
Law (2) involves some interesting physi¬ 
cal relations. 

For gases, Ta and are unity; hence, 
in a gas all four forms of energy are pres¬ 
ent in equal amounts. For most solids and 
liquids these products are very small, and 
correspondingly large potentials are to 
be dealt with. (P. G. Nutxinig, 3Z16 (Hiwr 
Skreei, NW.y Washington^ D. C.) 
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TECHNICAL PAPERS 


The Remote Sustained Threshold 
Therapeutic Action of Streptomycin 
in Tuberculosis 

H. J. CoRPER and Maurice L. Cohn 

Rtsearch Department^ NatiofuU Jewish Hospite^ 
, at Denvery Colorado 

The use of streptomycin as a therapeutic agent in tubercu¬ 
losis has posed many problems. It is believed such problems 
cannot be solved by human therapeutic use but, of necessity, 
must be founded basically in the intimate mechanisms of its 
actions in tuberculosis. 'Hierefore, exacting and carefully 
planned animal experimentation will be required for elucida¬ 
tion. Although suspected of acting in the animal economy as it 
does in the test tube, there are many discrepancies between so 
simple an explanation and deserved facts. 

In previous communications (/, 2) it was shown that 
streptomycin is not capable of destroying either virulent or 
avirulent human tubercle bacilli in the body and that maxi¬ 
mum tderated doses in guinea pigs (or other laboratory ani¬ 
mals) cannot completely retard the development of the 
tubercle bacilli or tuberculosis following intravenous infection. 
However, it docs exert a definite and fairly contistent partial 
retarding elOfect on the development of tulierculoais in animals 
in appreciate doses, and therefore must be considered an 
adjuvant treatment for this disease at present under certain 
limitations prescribed by necessary sanatorium and ht>8pital 
regimes or supervision. 

Streptomycin cannot be considered an inert or nontoxic 
therapeutic agent in itself, and therein lies the question of the 
appropriate, the maximum, and the most efficient dose to 
attain the maximum therapeutic benefit, acknowledging that 
it is an adjuvant agent against tuberculosis in man. On the 
toxicological and pathological side there is every reason to 
believe that those early enthusiasts who saw little detrimental 
effect from its use for short periods of time considered only 
spectacular effects in roan as significant. It was noted that 
“early side reactions have not been alarming, and no late toxic 
effects have so far been observed'* (7); or, ‘Tnrthis limited ex¬ 
perience, tests of renal and hepatic function together with 
blood studies before and after the parenteral administration of 
Streptomycin revealed no evidence of serious toxicity. Reac¬ 
tions. consisting of fever, arthralgias, and skin rashes as wdl 
as histamindike effects, are lielieved to be due to impurities 
retained in the preparations of streptomycin employed in these 
studies*’ (4). A better interpretation of the toxicity, in 194h, 
seemed to be that “streptomycin os well os its impurities are 
pharmacodynamically very active compounds. A more de¬ 
tailed knowledge of their toxicologic properties is a matter of 
great importance” (5). Reporting more recently from studies 
with streptomycin administration in tuberculosis in man, the 
conclusion is drawn that “as streptomycin can produce 
potentially serious toxic reactions it is inadvisable to use the 
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drug in the treatment of generally benign infections, such as 
recently acquired pulmonary tuberculoais of minimal eocti^t” 
(J). A more strictly pathological study on normal animals 
(monkeys, dogs, rats, mice, chickens, and guinea pigs) indi¬ 
cated a ^xicity of low order, but large doses produced focal 
necroses in the; lungs in dogs, fatty metamorphosis in Use kid- 
neys of monkeys and dogs, and neurotoxic effects in dogs (d). 



inftctkm eonuols; ——4 daily doses; —-I dally injection;- 

-5-day interval injection. 

The following report on the effect of streptomycin in tuber¬ 
culosis is not intended to be dhal or complete and is presented 
with the full recognition of a definite effect of streptomycin as a 
partial retardant to tuberculosis. For this presentation it is 
limited to the guinea pig, the animal in which this retardant 
effect of streptomycin was first demonstrated. The Infonnatkm 
dJaclosed may be valuable for the proper thenq^eutic use of 
streptomycin in man as well as extending the appropriate use 
of ^is drug, which is still limited in production and eco- 
noznically b^ond the reach of some institutions and tubercu¬ 
lous individtials. It must be recognized at the outset that these 
results are those of a set, controlled experiment in which the 
badili were introduced into young, normal animals. Such 
effects of streptomycin on tuberculosis as are noted here might 
occur in the naturally infected and relatively immune tuber¬ 
culous man far less definitely and consistently, although the 
ngnificance of the dosage of streptomycin would in all proba¬ 
bility be the same and could be applied to man without exag¬ 
geration. If we now use the two moat conspicuous effects of 
streptomycin in tuberculosis (the prolongation of life and the 
retardation the disease in the guinea pig) as a criterion, it 
will be posdble to approximate the relative value and efficiettcy 
of different modes ^ treatment, cpmparativdy q>eaking, with 
f^eptoToyan in tuberculosis. Without elaboiating vpoa deta^ 
the foUowing findings witii streptomydn treatment were 
noted^ using for this Study only the best, purest, and hif^t 
unit titer steei)tcmtyci& present Aff the Stxepto- 

mydn ustid rated at about 1,600,000 units/grmn/ 






ia dl tli6 iilftctioftB in these experiments, a bighty virulent 
of human ttiberde badUi 4/008) was used, and a 
Btimdard amount (t mgO of fine suspension was injected 
intravenottdy into the ear veim All treatments with strepto* 
mydn were given by subcutaneous injection. 

In a senes of prdiimnary exp>eriinents in which the per* 
sistence of str^tomydn effect was studied, using a suffidently 
l^ge number of controls (6) and an equal number of strepto* 
mycin*treated animals (given *^23,000 units of streptomycin 
daily for 82-4>l days and infecting intravenously one day after 
the last treatment), the average duration of life of the controls 
was 22 days compared with 29 days for the pretreated animals. 
When the pretreatment with a similar amount of streptomydn 
daily continued for only two weeks, the average duration of 
life of the controli was 21 days; and for animals pretreated 
with streptomydn, it was 22 days, which is about the same, 
although the spleen dee was preceptibly less in the treated 
animals. In single injections, 50,000 units of streptomydn 
were not lethal, while 100,000 units were frequently fatal in 
our teats qn normal animals. 

In order to compare the results of the injection of 4 doses of 
streptomycin daily for a total of 25,000 units with a single 
injection of 25,000 units daily and 25,000 units given at 5*day 
intervals in a single injection, several sets of duplicate experi' 
ments were performed. Four to 6 or more guinea pigs were used 
in each test as well as infection control animals given only the 
intravenous injection of 1 mg. of virulent hufhan tubercle 
bacilli in fine stiapenaion without treatment with strepU>- 
mycin. While the average duration of life of the control infected 
guinea pigs varied within the narrow^ limits of 19-21 days, that 
of the animals given 4 daily injections to a total of 25,000 units 
daily was from about 100 to about ISO days. Those given the 
25,000 units at 5-day intervals, starting 6 days prior to in¬ 
fection and continuing throughout infection, were also alive 
bey ond 100 days in most instances. 

In these experiments it was noted that individual animals 
would die of a geiieroliaed tuberculosis in spite of intensive 
treatment with streptomydn and regardless of whether the 
injections were given daily or at S-day intervals. 

The appended 14-week weight graph (Fig. 1) illustrates the 
ciTects of 4 daily injections (for a total of 25,000 units) of 
streiitomydn, one single daily injection throughout the experi¬ 
ment, and single injections of streptoin>'cin at 5-day intervals 
compared with Infection controls. In the series in which the 
streptomydn was given only as a single injection of 2.S,000 units 
at 10-day intervals, the treated animals outlived the controls, 
so that the average of the controls w^as 20 days and that of the 
treated 70 days. 

The foregoing experiments would appear to indicate that 
streptomydn does not act in tuberculosis as a siinpie chemo¬ 
therapeutic retardant as it does in the test tube (since simple 
M vtiro acting and tn viw distributed chemicals fail to affect 
tubmuilosis), but that there is a threshold of remote sustained 
action, l^en initiated minimally, the effect {persists for some 
time; above the maximum threshold effect, it is needless to 
<x>ntinuc iordng treatment, since the benefit derived does not 
exceed fibat of the established maximum. This information 
sbodd extend the present use of streptom>Tin as on adjunct to 
the ireatment of human tuberculosb and make streptomydn 
aVaiablje fmr human treatment where excessive administration 
econmmcaUy prohlhitive to certain oases. 


It would aipear that the amount and frequency of ad¬ 
ministration Str^tomydn in tuberculosis can be reduced 
without appreciable loss of effectiveness. It is felt that the 
intimate mechanism of streptomydn action in tuberculosis still 
remains to be disclosed satisfactorily. 
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A Possible Role of Food Purification in 
the Etiology of Dental Caries 

RjEtDAR F. SOGNNAES 
Hofvafd School of DmUsl Medicine, Boston 

A study (i) has been made of factors influencing the caries 
susceptibility of rodents (36 mice, 53 Syrian hamsters, and 153 
Ix>ng Evans strain rats). It has ))een possible to produce dental 
caries similar to that in man l^y feeding a finely powdered, 
purified ration (7) containing 67 i)er cent purified carbohy¬ 
drates, primarily sucrose, and conplete in known nutritional 
essentials. Caries did not develop in the mice ancTrats and was 
limited in the hamsters unless the experimental feeding on the 
purified diet was commenced during tooth development. 


gipsftmstifoi RoHons 

OurlAg ; 

rreqnancy lactation 

POSTgflUPTlVtL’ll 



iiprt sttet 

soerosi 

^sueross 



Fio. 1. The cariei incidence of groups of hoxnateni whose experimenUl 
feeding on the purified retlon was commenced Se/ure, isnrint, and tooth 

developments, respectively; their molars decayed in a ratio of 20:10:2. 
P*Sttcroae'' diet refeas to purified ration, cootaiDing 67 per cent sucrose. 
**Stock” diet refers to the Purina Isborstory chow.) 

The caries suso^tibility appears to be greatly infiuenced by 
a maebanism (possibly an imrecognized nutritional factor) op¬ 
erating before tooth eruption from conception to maturation 
of the offi^ing and their individual teeth (see Fig. 1). In the 
light of these results a reinterpretation has been made of earlier 
ohiervations in aniroalB and man. 

A review of previous failures to produce caries in various 
animals (J), indoding the primate, fed purified high sucrose 
diets suggests that the experimental feeding started out with 
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loa«ld«imnaiB, did oat extend to second generations, ox covered 
too short penods within one tq overcome caries-resisting prop- 
erties of the species, strain, or teeth in question. 

An over-all analysis has been made of the trend of dental 
caries in about 800,tXK) children {Z) surveyed by various work¬ 
ers in 11 European coun tries during the last 50 years. Follow¬ 
ing drastic reductions in consumption of refined carbohydrates 
at the beginning of the two World Wars, a marked caries re¬ 
duction can be demonstrated. But the time relationship be¬ 
tween the decrease in sugar consumption and the reduction in 
caries cannot be explained on the basis of a rapid noechanism 
in the oral environment. There is a delay of several years in 
the initial effect and a lag of many years in the terminal “effect 


may be in the nature of an unrecognked indirect influence 
upon the quality of the offspring and its developing teeth, and 
that the effect may be accumulated through generations. 

The hypothecs of an accumulative depletion of a nutritional 
factor or combination of factors favorable to the developing 
teeth is being tested. 
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Fir.. 2. A rompArisoR of groups of 7-year-old children during; each year 
of the war. Their permanent teeth a/*#*' eviction were expfjsed to a similar 
sugar concentration in the ora) environment. Significant cariea reduction is 
seen in the teeth of those groups (1043/4.^) whose teeth bad the longest *'ei- 
pOBure'' to the wartime diet bf/ort ttuption, i.e. during develoinnent and 
final maturation. 


of the wars” upon the caries reduction. This time factor can 
best be explained by an accumulative favorable effect before 
the teeth erupted into the oral environment (Fig. 2). 

The mechanism of this beneficial influence upon the teeth 
developing during the war is not known. It cannot be attrib¬ 
uted to any obvious, over-aJl uniform increase in the consump¬ 
tion of any previously demonstrated caries-inhibiting food or 
food factor, but may be ielated to the fact that the bulk of the 
caloric intake during the wars was in the form of natural foods, 
The large caloric loss resulting from the sugar and fat rationing 
primarily seems to have been compensated for by an increased 
consumption of nonpurified carlwhydrates, potatoes, cabbage, 
and wartime bread (containing 80-95 per cent of the grain). 

In view of these experimental and clinical observations, it is 
possible that the long-suspected relationship between dental 
caries and the excessive consumption of refined carbohydrates 


Effect of Tetraetfaylamtnonium Chloride 
in Experimental Gastric Ulceration 
in the Rat 


J. Maxwell J..iTTLii:, Be^j C. Ogle, 
John D. Yeagley, and David Cavex* 

Deparlmenis of Physiology and Pharmacology 
atid^ItUernal Medicine, 
The Bowman Gray School of Medicine, 
VFtfjfer Forest College, Winsion-Salemf North Carolina 

Recently a method has been described for the uniform 
production of gastric ulceration in the rat (4), This method, or 
a modification of it, has been used to test the effectiveness of 
antiulccr factors (5). Harkins has refiorted (Z) the complete 
prevention of gastric ulceration in rats by transabdominal 
vagotomy, using this method. 

It has l>cen shown (/) that the tctraethylammonium ion 
blocks the transmission of impulses at autonomic ganglia. In 
view' of the reported effectiveness of vagotomy in preventing 
gastric ulceration in the rat and the widespread use of vagot¬ 
omy in the clinical treatment of peptic ulcers, it was thought 
that the tctraethylammonium ion might prove useful in the 
therapy of this condition. Therefore, the effectiveness of this 
comjxiund in preventing gastric ulceration in the rat has been 
studied, 

Eighteen female rats weighing 8(K100 grams were fasted 
for 72 hours. The rats were kept separated in cages with a 
wide wire-mesh bottom and were given water throughout the 
fasting and experimental period. They were anesthetized with 
ether. A short mid line incision extending downward from the 
xiphoid process wa$ made and the pylorus carefully exposed 
and ligated. The incision was closed with sutures, and the 
wound was covered with a thin coating of flexible collodion. 

Alternate rats were injected intramuscularly with 1 mg. of 
tetraetbylammonifim chloride (Etamon chloride,* 1 ml. of 
saline solution) just prior to the pyloric ligation and at hourly 
intervals thereafter until death or until the animal was sacri¬ 
ficed. 

The results are summarized in Table 1. Rat m 1 died as a 
result of anesthetization, and rat a control, has been 
omitted from the series because it was fohnd dead 2.5 hours 
after pybric ligation and showed no lesions at autopsy. It 

■ The Authors gratefully acfcaowledge tlie ataltUaco of Woodrow Bat¬ 
ten and If 1. Bumgarner in eome of the aipcrimental work. 

> The Etanton chloride was generousiy supplied by E, C. Vonder He!de, 
of Parke, Davis Company, Dettoh, hCichi^h. 
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will be seen that all 7 of the controls died in lees than 8 hours, 
with an avera^ survival time of 6.7 hours. At autopsy^ 6 of 
the 7 control rats showed perforation of the stomach. Of the 
9 rats receiving Etamon chloride only 4 died; the shortest sur¬ 
vival time was 7,1 hours, and only one of these 4 showed per¬ 
foration, The remaining 5 experimental rata were sacrificed 
no sooner than 9.7 hours postoperatively, so that the shortest 
postpyloric ligation time was 1 hour longer than the longest 
control survival. 

The stomachs were examined microscopically for ulcera¬ 
tion. The results of this examination have been tabulated on 
the basis of an arbitrary division into two groups: (a) stomachs 
having ulcers in which one axis was at least 3 mm. long, and 
(b) stomachs having ulcers in which the longest axis was less 
than 3 ram. It will be seen that 6 of the 7 control rats were in 


TABLE I 


Rat No. 

Weight 

(gram) 

1 

TEAC* 

(mg.) 

Sur¬ 

vival 

(hr.) 

[ 

Per- 

fora* 

tloii 

No. o: 

3 mm. or 
greater 

f ulcer.i 

j Lees than 

3 mm. 

a 

1 

04 

Body 

Antrum 

1 

Body 

c 




Control .teries 






3 

90 

0 

4.6 


1 

0 

0 

.5 

0 

0 

5 

95 

0 

4.6 

+ 

5 

0 

0 

0 

1 

0 

7 

90 

0 

6.8 

0 

1 

0 

0 

t 

0 

i) 

11 

82 

0 

.8.7 

+ 

U 

0 

0 

11 

0 

(1 

13 

90 

0 

6.7 

■f 

1 

0 

0 

1 

0 

0 

IS 

100 

0 

7.4 : 

+ 

3 

0 

0 

17 

0 

1 

17 

100 

0 

7.6 

+ 

2 

0 

0 

9 

0 

0 

Total j 



46.6 


13 



44 

1 

1 

Average 



6.7 

1 

1.9 


1 

i 

6.3| 





Experimental series 






2 

95 

n 

12.8t 

0 

1 

0 

0 

0 

0 

0 

4 

90 

10 

9.8 

0 

0 

0 

0 

0 

0 

0 

6 

90 

u 

9.9 

+ 

1 

0 

0 

9 

0 

0 

B 

95 

12 

11.5t 

0 

0 

0 

0 

6 

0 

0 

10 

90 

U 

11.2t 

0 

1 

0 

0 

1 

0 

0 

12 

80 

8 

7.1 

0 

0 

0 

0 

0 

0 

0 

14 

100 

10 

10.4t 

0 

0 

0 

0 

0 

0 

0 

16 

88 

8 

7.8 

0 

1 

0 

0 

0 

0 

0 

18 • 

95 

10 

9.7t 

0 

1 

0 

0 

4 

0 

0 

Total 





5 



22 



Avenge 





0.6 



2.4 




*TetraethyUmmonium chloride, 
t Rata were sacrificed after this survival time. 


the group having large ulcers in the rumen, while this was true 
of only S of 9 experimental rats. Furthermore, 3 of the 6 con¬ 
trol rats had piore than one large ulcer. Six of the 7 control 
rats were in the group having small ulcers in the rumen, and 
in 4 of these the ulcers were multiple. Four of the 9 exi>eri- 
mentai rats had small ulcers in the rumen, and in 3 of these tlie 
ulcers were multiple. One control rat each hod a small ulcer 
in the body and in the antrum of the stomach. Three of the 
experimental rats showed no gastric ulceration, white all of 
the Control rats showed ulceration. 

A comparison of the effect of Etamon chloride on gastric 
ffuid volume and acidity was impossible due to the high inci¬ 
dence of perforation in the control series. 

.^thou^ Etamon chloride did not completely prevent 
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gastric ulceration in this scries, on the basis of survival time, 
perforation, and inddence of ulceration it appears that it was 
deffnitely beneficial. When one considers the }x>ssibnity that 
the difference between the two series might have been more 
striking had all remaining animals been sacrificed and ex¬ 
amined after 7 hours (approximately the average survival 
time of the control rats), the probable clinical usefulness of 
Etamon chloride is enhanced. 

Lyons, €1 al. (3) reported that in one h>T>et'ten8ive patient, 
who also had a duodenal ulcer, a single intramuscular injec¬ 
tion of 1.2 gram of Etamon chloride resulted in the cessation 
of gastrointestinal motility, relief of the ulcer pain, and a 
decrease in the acidity and volume of the gastric juice. As the 
effects of the drug diminished, pain returned, at about 7 
hours, and peristalsis was l)elieved to l>e more rapid. We have 
studied the effect of Etamon chloride in two human patients 
who had active duodenal ulcers as well as in patients with 
other gastrointestinal disorders, with suggestive l>cneficial 
results. The clinical studies are l)eing continued and will be 
reported elsewhere. 
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A Method for Screening Antimalarial 
Compounds in the Mosquito Host 

Lkvon a. Tigrzian 

\nv(il Medical Research InstUtdCy 
Naiional Naval Medical Cenkfy 
Bethesda, Maryland 

Allhou^ methods of antimalarial drug screening have been 
imjiroved and refined during the past several years, there has^ 
nevertheless, been need for new screening technics, principally 
because it has not lieen possible to establish consistent or 
prediclalde relations between drug activity in eiqjerimenUl 
animal malarias and that in human malaria. For example^ 
whereas sodium sulfadiazine and other sulfonamide deriva¬ 
tives have a kind of prophylactic effect against sporozoite- 
induced Plasmodium gallinaceim infections in chicks, these 
drugs are ineffective as prophylactic agents against human 
malarial infections. The present study was undertaken to 
devise a method of drug screening which would permit of more 
direct Bt:reening for certain drug qualities against a spifcific 
malarial parasite, or which 'would permit of screening of 
compounds for prophylactic effect against the human mah^ial 
parasite without the need for infecting undue numbers of 
human hosts. 

In these experiments, laboratory strains of A'ddes aegy^ 
were infected with a strain of P. gallmaceum designated as .Ae 
8A strain. Quinine hydrochloride, quinacrine hydrochloride, 
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p twm odlia citrate, 7’S:bkro-4^(4^ethyl>aimtio-l-^methyl 
bufyl anuno)-3*inethyi quinoline bisulftite (SN69U), and 
sodium sulfadiazine were prepared in solutions calculated in 
terms of the salt. These drugs were added in various concen- 
trationB to a 4 per cent sugar nutrient solution used as the 
atandard maintenance diet for infected mosquitoes in this 
laboratory. Mosquitoes fed readily on these drug mixturesj 
and, as in animal drug testing, mortality or survival was 
directly related to drug levels. It is evident that mosquitoes 
on these diets took up the drug, sdnee they survive for os long 
as 20 days following their infective meals, whereas mosquitoes 
will not survive beyond 48 hours when derived of food and 
water. Generally, in infected mosquitoes maintained on sugar 
solutions there b an average mort^ty of 30-3S per cent during 
the period of the experiment, and in these studies the maximum 
tolerated dose was considered to be that dosage in which mor¬ 
tality was approximately 60-70 per cent, or double that of the 
normal attrition. Usually, drug administration was begun 72 
hours before the mosquitoes were given their infective blood 
meals and continued throughout the course of the infection. 
Later, drug schedules were varied according to the needs of an 
a]q>eriment. 


TABLE 1 

CoayAmsoN or nz Etfects or Vakiovb Datros oa tbs Srosoooaous 
Cycls or P. itdlinactim iM A, otgypii as OEtsunaED by 
SvwKQvm Imocuiation Ikto Cbickb* 


Drug 


Quiaipe . 

Qulnscrint. 

PUsmoebin. 

SNwn. 

Sodium Bulfadinsinc. 
Controls. 


* Inoculum cooUined one mosquito equivalent 

With this drug-diet method it has bean iwssiUe U> ad¬ 
minister drugs to mosquitoes infected with P. gailinacetm 
and to test the effects of these compounds on the sporogonous 
cycle of the parasite. It has been found that qiunine, quina- 
crine, plasmochin, and SN6911 administered in maximum 
tolerated doses have no effect on sporozoite production or 
s[)orozoite viability, and sporozoites from mosquitoes treated 
with these drugs, inoculated into normal chicks, produce 
infections indistinguishable from those produced by the inocu¬ 
lation of ^)oro 2 oites from control mosquitoes maintained on 
sugar solutions alone. On the other hand, in infected mos¬ 
quitoes treated with adequate concentrations of sodium sulfa- 
(Hazine, oocysts fail to develop properly and ^rozoites are 
produced only rarely, and those that are produced appear to 
be incapable of inducing infection when inoculated into normal 
chicks (Table 1). 

Suspensions of mosquitoes prepared from Uw>se maintained 
on sugar solutions and on quinine, (^uinacrine, plasmochin, 
and SN6911 ordinarily contain two to three sporozoites per 
oil immersion field, whereas it may require 10 minutes ex¬ 
amination to find a single sporozoite in su^Mnsions prepared 
from mosquitoes maintained on O.I per cent sodium sulfa- 
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Drug 

couc. 

(grams/ 

too ml.) 

Average per cent red cell* 
parasitised 

(days after inoculation) 

6 

10 

12 

14 

16 


.08 

4.2 

29.1 

28.0 




.03 ' 

3.7 

26.8 

32.0 

22.0 



.02 

,3.J 

25.9 

36.2 




.075 

4.0 

32,1 

58 

39,1 



.1 

0 

0 

0 

0 

0 

0 


2.8 

1 31.7 

30.9 





No. 

sur¬ 

vivors 


0/8 

t/8 

0/8 

0/9 

8/8 

1/8 


diftriiie. With hlsdixr concenuaticni of sodhitn sulfadiazine 
it beeoBm even more difi&cult to find Thus^ dhtg 

effect can be readily discerned from microscopic examination 
el suspensions prepared from drug-treated mosquitoes, and 
one can predict with accuracy the'outcome of subsequent 
inoculations from suspensions prepared from drug-treated or 
control mosquitoes. 

During the course of several experiments, inoculation of 
whole mosquitoes or of several mosquito equivalents of those 
maintained on sulfadiazine levels above 0.1 per cent has failed 
to produce infection. Reinoculation of these negative chicks 
has resulted In characteristic infections with high parasi¬ 
temias. ^t a 0.1 per cent level ooc}rBt8 are formed in large 
numbers but rarely grow beyond the medial point of develop¬ 
ment. With concentration eff sulfadiazine increased to 0.3 per 
cent, there is mote complete inhibition of ooc 3 rst development, 
and at maximum tolerated levels oocyst develc^ment appears 
to be more completely arrested. However, below 0.1 per cent, 
which appears to be the critical concentration of the drug, 
sporozoite production and viability are not too seriously af¬ 
fected, and sporozoites from mosquitoes treated with lower 
concentrations produce characteristic infections when inocu¬ 
lated into normal birds (Table 2). \ 

TABLE 2 


CoxTAaSBOM or the Relation or Dauo CoKonmATioK to Dboo Activity 
IM A, a^typii iMrEcrsD with P. taUinMtum as Dvraainiiti) 

BY Subseqoxmt Imocclateomt Into CbicXs 



From the known drug effects of sulfadiazine and the other 
drugs cited on sporozoite-induced infections of P, gaUinaceum 
it would appear, therefore, that there is a definite relation 
between drug activity and effect in the sporozoite-mfccted 
vertebrate host and drug activity in the infected inverte¬ 
brate host. The analogy extends further, in that suHddiarine 
has little or no effect if drug administration is delayed until 
sporozoites have developed. High concentrations of drug 
administered over a period of several days alter sporozoites 
have developed do not affect ^>orozoiu viability, mid iqjoro- 
zoites from mosquitoes so treated give rise to ty^ncal infections 
when inoculated into normal chicks. Furth^oie, if drug 
administration is terminated too quickly following the 
fective meal, infective ^rozoites are produced even 1%^ 
development is delayed. 

With this method it may become possible to evaluate drugs 
directly in the mosfpdto host for their prephylactic activlt)" 
against the human malarial parasite and thus to eliminate Uk 
necessity, according to present-day screening methods, of 
infecting large numbers of human subjects. The method may 
possibly offer further promise as another means for studies «m 
parzflite metabolism and for studies on the mechi^ims of 
drug action. 
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OMdfttion of Ascorbic Acid to 
Ddiydroascorbic Acid 


Donald W. Bolin ft&d Lucille Book 


DeparimetU of Animal NutrUian, 
North Dakota AgiianU4$ral Es^eriment Station^ Fargo 


In the Roe and Qesterliiig method (2) for the determination 
of aecorhtc add in plant tissue, norite is used for the oxidation 
of ascorbic acid to dehydroaacorbic add The most commonly 
used extractant is a metapho^horlc add solution in which 
norite does not oxidize ascorbic add quantitatively to dehy* 
droascorbic add unless acetic or trichloroacetic adds at^ pres* 
ent in a relatively high concentration. Bromine, which has 
been proposed for the oxidation of ascorbic acid to dehydroas- 
corbie add in a metaphosphoric acid solution (1), is not a 
desirable reagent to use for this purpose because of its physical 
and toxic properties. 

In this laboratory 2,6-dichlorobenzenoneindophenol has 
been used in the place of norite or bromine. The ascorbic acid 
is quantitatively oxidized to dehydroascorbic add in a meta¬ 
phosphoric add solution. The color, due to the excess dye pres> 
ent in the sample, is destroyed when the thiourea solution is 
added. Not only does use of the dye permit a more rapid deter¬ 
mination, but both the ascorbic and dehydroascorbic adds can 
be determined on the same acid tissue extract with a single 
standard curve. 

Sodimi 2, 6 ^icklorob 6 nzmon€ind 0 phencl dye solution: Dis¬ 
solve 200 mg. of the dye in 100 ml. of warm water, filter, and 
store in a refrigerator. Prepare freshly every two weeks. 

Metaphospkoric-thiourea solution: Prepare a 20 per cent 
metaphosphoric add solution in cold distilled water. Filter if 
neceisaiy and store in « refrigerator. If the acid extractant 
used is 1, 2, 3, 4, or 5 per cent metaphosphoric acid, transfer 
45, 40, 3$, 30, 25 ml., respectively, of the 20 per cent meta¬ 
phosphoric add solution to a 100-ml. volumetric flask. Then 
add 2 grams of thiourea and distilled water. Dissolve by shak¬ 
ing and make up to volume. Thus, 2 mi. of the add-thiourea 
tohiUon added to 2 ml, of the extractant gives a solution 
containing 5 per cent metaphosphoric add and 1 per cent 
riiioutea. 

Transfer 2 ml. of the add tissue extract to each of three 


cpkxrimetric tubes. Add one drop ol the dye solution to one of 
these tubes. Shake tu^. Some color should persist; if not, the 
ascorbic add is too concentrated for obtaining best results, 
and the tissue extract should be diluted further with the acid 
extractaht. Ihen add 2 ml- of metaphosphorif-thiourea solu- 
rion to all three tubes. Reserve one tube fox the blank, but to 
eadi of the oikm two tubes, including that to wtdeh the dye 
hM htm added^ add 1 ml. ol the 2,44inittt^henylbydiaaine 
eaagent and ^ontiiiue the procedure as descril^ by Roe in his 
method for |fae determination of ascorbic add. 

AeUidard corve fe 

i^iO a add adutloii Uirier exactly the same 



conditions as described for the unknown. It is important to 
ha^ the same final add concentratiDn (5 per cent metaphoa* 
phone acid) for all determinations If results are to be compared 
with a single standard curve. 
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A Simple Pen for Kymograph Tracings 

Louis W. Lewis 

Department of Biockemistryf 
Southwestern Medical CoUege^ Dallas 

In many cases a smoked kymograph drum is a decided in¬ 
convenience, and a record in ink is advantageous. 

A satisfactory pen can easily be made by drawing a piece of 
4-mm. glass tubing to an L-ahaped capillary point and cement- 



this into a folded piece of 16-mm. film negative. Silts 
made in the film enable the pen to be adjusted to any length 
on the lever arm. The capillary tip can be finished on very 
fine emery polishing paper so that it will give a smooth tracing. 
The pen can be refilled with a capillary tip medicine dn^per 
while it is writing and will hold enough ink for several hours of 
continouB tracings. When not in use, the pen is removed from 
the lever arm and placed in a beaker of water to prevent the 
ink from drying in the tip. Any fountain pen ink has been 
found sadsfactory. 

The pen Is not Heavy enough to affect the sensitivity of 
respiradon or activity as transmitted by a tambour and has 
be^ suooessfuily used on signal magnets as well as in recording 
pressure changes in a closed system, 

> Dapoat Buco tmni mixsd wUh scetono was found inott satisfactory 
forthb. 
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A Siixi|»le Metliod for Explaating and 
Cultivating Early Chick Embryos in Vitro 

Nelson T. Spratt, Jr. 

Department of Biology^ 
The Johns Hopkins University 

The in vitro technique, in spite of its usefulness in the study 
of many problems of embryonic development, has generally 
been considered far too difhcult and complicated to be used 
in classroom experiments. This is probably true of the classical 
tissue culture technique with all of its special equipment and 
elaborate sterilisation and blood-taking procedures. The 
following method, which has been designed for student use^ 
dispenses with all of these but is just as effective and reliable 
in terms of the results it gives (Fig. 1). In the brief but complete 



Fto. 1. Camera lucida drawing of a typical lO-hour-old, living explant of 
the anterior portion of a abort bead-process blastoderm which was tran¬ 
sected about 0.4 mm. posterior to the node. This reault was obtained after 
carrying out verbatim the method outlined for sallne-agar-albumen media. 
With a little practice, the student can accumulate many similar cases of 
beautifully symmetrical and esaentially normal morfdiogeneBls. 

procedure outlined below, no sterilization of equipment or 
solutions is necessary because of the bacteriolytic property of 
egg albumen used in the culture medium. Tap water may be 
used in place of distilled water. (When synthetic media, yolk- 
extract media, etc. containing no egg albumen are used, all 
glassware and instruments are dry sterilized and solutions 
are autoclaved.) 

Equipment. The following ordinary laboratory equipment 
is oU that is necessary; 1 dozen Petri dishes (4 inches in di* 
arocter), 1 dozen watch crystals (2 inches in diameter), 
absorbent cotton (ca. 40 grams), 1 finger bowl (4| inches in 
4iameter), 2 Erlenmeyer flasks (ca. 500 cc.), 1 Erienme}^ 
flask (ca. 125 cc.), 1 graduated cylinder (100 cc,), 1 wide^ 
mouthed pipette (inside diameter, 3-4 mm.), 1 fine pipette 
(inside mouth diameter, ca. 1 mm.), 1 student dissecting set 
(2 needles, 1 pair of scissors, 1 pair of forceps), and I dissecting 
microscope. 

Preparation of equipment. The glassware and dissecting 
instruments are thoroughly washed, rinsed in hot, running, 
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wateic, and set aside to dry on a clean towel. The culture 
di^es (which have a large, humid, air space) axe like those 
used by Fell and Robison (7). These kre assembled by placing 
a moist cotton ring in each Petri dish, placing a watdi crystal 
(concave side up) on this, and replacing the cover of the diah. ^ 
PreparaHofi of culture medium. The final medium consiats 
of two components which are made up separately and com¬ 
bined just before the medium is placed in the culture dishes. 
Part 1 (Ringer-albumen): The egg white from one unincubiated 
egg (after separation from the yolk in the usual fashion) is 
added to 50 cc. of ordinary chick Ringer solution (0.9 per cent 
NaCI, 0.042 per cent KCl, 0.024 per cent CaClz) contained in a 
500^ flask. The flask is stoppered and shaken vigorously 
for about I minute. Part 11 (Ringer-agar); 0.13-0.15 gram of 
agar (IT.S.P. XI) is placed in the smidl flask along with 30 cc. 
of Ringer solution. The Ringer-agar is carefully brought to 
a boil over a Bunsen burner. A small flame is used, and the 
flAitb is frequently agitatufi to prevent the agar from sticking* 
When the Ringer-agar has cooled down to about 40*-45® 
C., 20 cc. of the Ringer-albumen component (exclusive of the 
foamy portion) is added, and the flask is gently shaken to mix 
the two. Approximately 2 cc. of the medium is poured out into 
each watch crystal. The medium is allowed to gel (ca. 30 
minute»-l hour) before the Petri dishes are moved. 

Operative procedure. Eggs containing the embryos to be 
cultivated^ are opened into a finger bowl containing about 100 
cc. of Ringer solution. The yolk is held steady with the forceps 
while a cut (ca. i inch from the Iwrder of the blastoderm) is 
made through the vitelline membrane with the scissors and 
carried all the way around the blastoderm. The vitelline 
membrane with the blastoderm adhering to its underside is 
grasped at the cut edge and gentiy rolled ImuJc from the yolk. 
The blastoderm is then freed from the membrane by gently 
working a dissecting needle around its border (a fairly blunt 
needle is best and can be used to push or roll the blastoderm 
away from the membrane). It is t^n transferred in the wide¬ 
mouthed pipette to a Petri dish containing about 20 cc. of 
Ringer solution. Under a dissecting microscope, most or all 
of the yolky opaque area is trimmed off with the dissecting 
needles. When finer operations are performed on the embryo, 
it is important to use freshly sharpened needles. 

Culture procedure. The embryo or parts of it to be cultivated 
are transferred in a wide-mouthed pipette to the surface of 
the culture medium, oriented as desired, and flattened out 
by gently sucking away the excess saline with a fine pipette. 
The blastoderm may be marked with carbon powder if de¬ 
sired {2). The Petri dish is covered and placed in the incubator.> 
With minor modifications,‘ the baaic procedure outlined 
above is being used in the study of some of the problems 
of early embryonic nutrition, morphogenesis, localization of 
organ-forming areas, etc. The results of some of these studies 
will be reported in the near future. 
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Aq. Interesting Case'of Water 
Undercooling 

Eaul C McCracken 

Bureau af Ihman and Home Economics^ 

U. S. Detriment of A^riadture, 
Washinf;^onf D. C. 

a pure liquid ia carefully protected from mechanical dis¬ 
turbances, it may be cooled below the temperature at which it 
normally solidifies. Thus, water may he cooled to '—10^ C. or 
lower without becoming ice. The liquid at such a temperature 
is in a slate of unstable equilibrium and will immediately solid¬ 
ify if disturlKrd or if a crystal of the solid is dropped into it’^ 
(/). Some such statement appears in physics texts when the 
subject of undercot)ling of a liquid is discussed. The difficulties 
of obtaining a successful mass demonstration of the undercool¬ 
ing of water are well known. 

In investigations of the operating characteristics of home 
freexera in this Bureau, the tests include the freezing of a 
volume-capacity load with water as the test material in pint, 
parafiined, nested, cardboard containers with disc lids. Copper- 
constantan thermocouples are used with recording potentiome¬ 
ters. Since each instrument records its series of 16 points in 
approximately one minute, the temperature at each location 
can lie followed quite closely. 

Temperatures are taken in enough cartons, distributed 
throughout the freezing load, to be sure that they are obtained 
in the first and last cartons to freeze. In the case reported here, 
temperatures vi'crc taken in 7 of the 67 cartons comprising the 
full load. Undercooling occurred in 5 of these 7 cartons. If the 
phenomenon took place in the same proportion for all of the 
cartons, 48 of them undcrcooled. 

The requirements generally stressed in textbodrs for the 
phenomenon of undercooling are purity of liquid, absence of 
foreign substances, and absence of mechanical disturbance. 
Under the conditions in which the freezing tests are conducted 
in our laboratories, undercooling of water might be expected 
to be a rare occurrence. Actually, however, it is the rare occur¬ 
rence when one or more of the cartons, in which thermocouples 
are placed in a freezing load do not show undercooling. 

In this particular part of the e3q)erimental work, there is no 
necessity for having the materials scrupulously clean. The 
thermocoupleB are either new, no attempt having been made to 
remove the sddering flux completely, or have been kept loose 
in a drawer since their previous use. More often than not, the 
cartons have been repara£Bned one or more times if, in previous 
use, freezing cracked the seams. The water used is the ordinary 
distilled water of the laboratory, placed in the cartons the day 
before and allowed to stand uncovered at least 17 hours before 
the start of the test. 

The test is begun at the start of an “on” period of a cycle. 
Hence, the cartons arc subjected to continuous vibration if the 
compressor in operation until the end of the “freezing 
period,” until the temperature in the last carton reaches 
10* F. If the compressor cycles during that time, the cartons 
are subjected to the sudden jarrings at the start of the “on” 
periods and vibmtioh during the running parts of the cycles. 

Theireering compartment of the freezer being tested itv the 
discussed here was directly above the compressor, thus 
receiving the lull impact of the starting of each period of opera- 
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tion. To check the magnitude nf the agitation during the cy¬ 
cling of the compressor unit, at the conclusion of the teSt some 
uncovered cartons were distributed throughout a load in the 
freezing compartment, Standing Waves of quite large ampli¬ 
tude w'ere observed in each such carton, indicating that rather 
forceful disturbance was present while the compressor was in 
oi>eration. During the test the conspressor unit ran continu¬ 
ously for about 3 hours after the load was placed and then 
cycled approximately 260 limes during the remaining 93 hours 
of the test. Some one or more of the cartons was in an under- 
cooled state during 60 of these hours, during which time the 
compressor cycled 160 times. These figures do not support part 
of the quotation, viz., “The liquid at such a temperature is in 
a state of unstable equilibrium and will immediately solidify if 
disturbed... 

Fig. 1 gives the temperature-time relationships in 6 of the 7 
cartons in which temperatures w'erc taken. Curve F is typical 
of those for a liquid passing through its s<iUdification temi>cra* 



Ftg. 1. Undercooling of water during home-freezer teft. 

turc without undercooling. Curves A and B are typical of the 
usual temperature-time relationships observed when under¬ 
cooling does occur. Curves C, D, and E are seemingly atypical, 
but show the relationships when undercooling is prolonged. 

Rapidity of cooling to and through 32° F. was not the decid¬ 
ing factor as to whether or not undercooling occurred. Curve A 
passes rapidly through the solidification temperature of 32® F., 
Curve E very slowly, and yet each exhibits undercooling. Curve 
F, representing a carton in which undercooling did not take 
place, came to the solidification temperature at a fq>eed inter¬ 
mediate to these two. The temperature in the 7th»carton (curve 
not shown) dropped to 32® F, more rapidly than any of the 6 
for which curves are shown, and the water did not undercook 
An interesting feature shown by the graph is that, during the 
9-hour period from 30 to 39 hours, the water in none of the 
cartons was at 32* F.; in three cartons the water had completely 
solidified, and in the other three it was in an undercooled state. 
Apparently the phenomenon of undercooling of water which is 
thought of as occurring only under nearly ideal conditions 
actually takes place under conditions far from ideal and does 
so to such an extent as to make (questionable the accepted re¬ 
strictions on the conditions required for its occurrence. 

EftfereDCc 

I, Sifttv, A. W, Tkt elemenis of pkysies. C4th cd.) New York-Londoh; 
McGraw-Hill, 19M.F. 374, 
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Bookttje&kws 


o/ earth scfence. Henry De:wey Thompson. 

New YorH/ondon: D. Appleton-Century, 1947. Pp. xiii + 

461. (lUustrated.) $3.75. 

In the preface it is stated that the book is written with a 
twofold purpose. The first objective, according to the author 
is '*to present a well-balanced, one semester survey of earth 
science which will give the college student who takes only one 
course a rather complete elementary picture of the earth.*' 
The second objective is provide a base text for beginning 
students in either geology or geography.’* Dr. Thompson has 
achieved both purposes admirably. 

The student who does not go on for additional work in these 
fields will benefit culturally by acquiring an intelligent appre¬ 
ciation of scenery and a knowledge of the physical environment 
in which he lives^ The student who desires to dig deeper into 
geology and geography has a good foundation upon which to 
build. 

The author of any survey text is faced with the problem of 
how much material he can include and still keep the volume to 
a sixe that can be covered in one semester of study. The mate¬ 
rial covered is extensive, carefully selected, and includes all 
branches of earth science. About 25 pages are devoted to his¬ 
torical geology. Generally, the material is presented with 
thoroughness. In the opinion of the reviewer, however, the role 
of chemical weathering in semiarid and arid regions does not . 
receive enough emphasis, and the part played by chemical 
weathering in exfoliation should l>e mentioned. For teaching 
purposes it would be of greater service if the cloud families 
were included. 

Although the reproduction of several of the illustrations is 
^ not very dear, the book is amply illustrated and the author Is 
to be commended for his explanation and use of aerial photo¬ 
graphs. The choice of words, the clarity, and the ease with 
which the bod^ can be read arc outstanding features. 

PaITI. R. SHAFXE& 

University of Illinois 

Quantitative clinical chemhtry: interpretations, (Vol. I.) 

(2nd ed.) John P. Peters and Donald D. Van Slyke. Bdti- 

more: Williams & Wilkins, 1946. Pp. vii -j- 1041, (Illus¬ 
trated.) $7.00. 

The first edition of this text by these two outstanding au¬ 
thorities in the fields of clinical chemistry and clinical medicine 
quickly gained recognition as the authoritative work in this 
^Id. The chemical and physiological facts and their interpre¬ 
tation ill disease were presented on the basis of an exhaustive 
review of the literature, with citation of references. In the 15 
years which have elapsed dnee the first edition so many ad¬ 
vances have been made that the authors felt it necessary to 
rewrite, not re-edit, the first edition. 

In Volume I of this second edition the material presented in 
the first half of the original volume on interpretations has been 
redasrified and expanded to about double the cHriginal sice. 
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The new Volume I consists of four parts, Energy Metabolism 
Cajrbohydrates, Lipids, and Protein Metabolism, presented in 
13 chapters. Two of the chapters under Hpids are new, via., 
steroid hormones and fat-soluble vitamins. 

The autdiors have done an excellent job of reviewing the 
enorllous literature (4,600 references) and presenting the per¬ 
tinent factSin logical order. Furthermore, the style is such that 
the experimental data covering the important observations 
are connected to make easy and stimulating reading. The 
material has b^n presented critically on the liasis t>f the 
authors* intimate and expert knowledge of the field. If the 
reader should disagree with interpretations or desire fuller 
Miformation, the unusually complete bibHognq>hy will enable 
him to consult the origined papers. The text is unusually fr^ 
from t>qx>graphical and other errors. It shoukl be available to 
all students and teachers of biochemistry and is an essential 
reference book for clinical chemists and up-to-date internists 
and pediatricians. 

Victok C. Mvkrs 

Western Reserve University 

Essentials of endocrinology, (2nd ed.) Arthur GruUman. 

Philadelphia: J, B. Lippincott, 1947. Pp. xxiii 644. 

(Illustrated.) $10.00. 

The decline of interest in endocrine research caused by the 
late war would seem to create a propitious moment for the 
crystallisation of available information in the form of a book 
such as that being reviewed. However, the wide ramificatjoas 
of endocrinology and the many fields of basic science which it 
involves make the writing of such a book by a single Indi¬ 
vidual a tremendous task indeed. 

In thiji attempt, the anatomy, physkdogy, pharmaccdogy, 
and-pathology of the ductless glands are discussed as well as 
endocrine diseases and their treatment. The application Of the 
findings of basic endocrine research to cUnical medicine is 
viewed with a refreshing conservatism. Portions dealing with 
clinical problems and pathology are well illustrated. Less can 
be said for some of the illustrative material dealing vdth the 
anatomy of the glands. Inaccurate or iliopcal statements, 
although occasionally found, seem to be remarkably few in 
number. Generalisations drawn from scattered researdi 
findings In such an Immature field are certain to find ready 
opposition. This is true of many of the author's s^tements. 
If intended for use as a text, reorganisation of smite of the 
material to give greater conciseness of presentatkm would be 
desirable. 

This book is the best of its kind available. Whatever major 
critidsm be raised against it would arise largely from 
^ problems faced by any one individual who seekato maktet 
^1 phases of endocrinology so that he may acquire sufiBe^it 
badcgiound to authoritatively select and present infoiriiatlOli 
with the proper perepcctive, 

UnnetHty of Micki$ttn 




Mology of Cancer 


I BELIEVE THAT CANCER IS THE MOST 
chftiienging disease which confronts biological sd- 
enoe. It involves the most basic phenomenon in bi- 
dogy, namely, growth. It is characterized by an 
abnormal, unlimited, unregulated growth of tissue which 
destroys the host ^thich nourishes it It is unique among 
diseases because the host is consumed by its own flesh. 
The thought of this fact, the frequently ossodated pain, 
and the insidiousness and treachery of its attack place 
cancer first among the most dreaded diseases. 

The basic principles of cancer as a descriptive sdence 
were known to Galen (150 A.D.), who recognized three 
classes of tumors. The tumors of his third class were re' 
ferred to as “tximors contrary to nature.*' They were 
called ''contrary to nature” because of their abnormal 
and unregulated growth and frequently destructive char¬ 
acter. There were two types, one benign and the other 
malignant; the latter was called "cancer.” 

About the middle of the 19th Century, when it became 
generally agreed that a cancer consisted of cells, two hy¬ 
potheses regarding the nature of cancer received recogni¬ 
tion. One maintained that normal cells can be transformed 
into cancer cells by irritation or infection of some type; 
the other, that the cells which form cancer were cancerous 
from embryonal life as the result of an hereditary blemish 
or an embryonal rest of cells excluded from the line of 
normal development. 

These are the prindpal ideas contributed by the de¬ 
scriptive sdentific approach to the problem of the cause 
ci cancer. In addition much important and very valuable 
mfoimation which led to the morphologic classification 
and diagnosis of the disease was accumulated. 

The descriptive sdence of cancer added nothing to the 
treatment of the disease, since therapeutics is entirely an 
eaqrerimental science. And, it is generally agreed that the 
cause of a disease lonains a theory until established by 
oontroUed e^rerimentation. 

The study of cancer as an m^rimental science began 
Just prior to the turn of the century, when cancer was 
first tran^danted in laboratory animals by Hanau (1889) 
and Moreau (i891)--a fax:t whkh was soon confirmed by 
Leo Loeb (1901) and Jensen (1902). Since then, apon- 
tanebU^ cancel has been observed in almost all species of 
anhnalsvcaticer susc^tlbflity has been bred into and out 
of tanott- has been produced by various types of 

{car^ogenfi}; and the chemothera¬ 
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peutic action of hundreds of chemical oomiKiunds have 
been assayed on animals with transplanted tumors. This 
approadr has contributed a mass of basic information to 
the problem of cancer. Moreover, all the knowledge, tools, 
and techniques of biology and medicine and of chemistry 
and physics have been focused on the proUem. No known 
aspect has escaped some experimental attention. Many 
facts have been established, and a few optimistic experi¬ 
enced students of the^ problem believe that so much has 
been discovered in the last 20 years that the therapeutic 
control of advanced cancer is "just around the comer.” 

One of the most significant contributions of the last 25 
years has been ^he uneqmwcal proof that cancer can be 
cured by removal or destruction if recognized early 
enough. But the grim and urgent problem is to prevent, 
cure, or control advanced cancer. 

The most productive research for the treatment of ad¬ 
vanced cancer, from the viewpoint of present applica¬ 
tions, has been the development of the hormonal relation¬ 
ships to cancer of the prostate {10) and breast (P). This 
success clearly demonstrates that the most significant 
work to be done in the forsceable future is basic research, 
both experimental and descriptive. The currently sick 
must be cared for, of course; but we must look also toward 
the future saving of millions of lives. 

The advances in the basic knowledge of cancer have r^ot 
yet answered with certainty some of the fundamental bio¬ 
logical questions. 

Whai is the difference between a benign and a malignant 
tumorf 

At present it is not possible to draw a clear line of dis¬ 
tinction between a benign and a malignant tumor except 
to say that, when a benign tumor starts to invade a;^ 
metastasize, it has undergone malignant transformation. 
That such may occur has been demonstrated experiment¬ 
ally, e.g. the Shope papilloma {24), and the papilloma 
induced with tar {11), and the clinical evidence is strongly 
presumptive (27). 

Invasivenass and metastasis do not always signify that 
a tumor is a cancer or truly destructive of the host. For 
example, the chorionic villi (fetal part of the placenta) 
mvacte the endometrium (uterus) up to a stage of 
cental devdopment and then act like a benign growth, 
even though the placental tissue has a carbohydrate met^ 
abolic pattern like malignant tissue (7). Abo, during 
pregnancy chorionic oeUs entet the blood stream and 
lodge in the lungs, but they do not forin tumors there. The 
chorioadendma extensively invades the wall of the uterus 
and surrounding structures and may even metastasbe to 
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the lutigs, but tumors are not iormed or, if so, they re¬ 
gress. The choriocarcinoma, however, invades, metasta¬ 
sises, and destroys the host (5). 

Some believe that a benign colloid goiter (tumor of the 
thyroid gland) may metastasize to the lungs of man and 
dogs (5). According to my own experience obtained be¬ 
tween 1918 and 1925, when all the adult dogs in Chicago 
were goiterous, I found evidence of local invasiveness in 
some 10 dogs in which thyroid metastases were formed 
in the lungs. I was unable, however, to produce lung 
tumors by introducing small pieces or a “ceir^ suspension 
of a thyroid which appeared to be '^carcinomatous” into 
the external jugular vein. This may have been due to the 
heterologous nature of the tissue used or to other factors. 
Dr, Hug^ns, of the University of Chicago, has informed 
me that he has been unsuccessful when he similarly used 
hyperplastic prostatic tissue in the dog. 

Between 1918 and 1925 I autopsied approximately 
2,000 adult dogs in Chicago among which the incidence of 
goiter was 98 per cent and of “cancer” of the thyroid with 
gross pulmonary metastases, 1.0 per cent. Goiters and 
cancer of the thyroid completely disappeared from Chi¬ 
cago dogs after 1925, or one or two years after iodized salt 
became a general grocery store commodity. 

It is difficult, for these and other reasons, to avoid the 
view that, fundamentally, benign and malignant tumors 
are manifestations of the same neoplastic principle, the 
benign tumor or cell representing an arrested or inhibited 
stage of a potentially malignant process. 

Does Ike cancer cell represerti a Iramformalion of a normal 
cell or a cell almormal from embryonic lifef 

All the evidence with which 1 am familiar may be inter¬ 
preted as indicating that the cells transformed into malig¬ 
nant cells may arise either from embryonal residues or 
from normal cells which are mbre susceptible than other 
normal cells in the same organ. Even the apparent trans¬ 
formation of fibroblasts into sarcoma cells in tissue cul¬ 
ture by treatment with methylcholanthrene, as observed 
by Earle (2f), is not sufficiently free from a possible 
experimental error to invalidate the theory of embryonal 
residues being involved. 

But it is really immaterial, except from a taxonomical 
point of view, whether a normal cell or an “embryonical 
residue” is changed. This is true because the growth of 
fetal tissues and the placenta throughout their normal 
course is regulated, regardless of the fact that they have 
a metabolic pattern like malignant tissue. T^e important 
biological question is: 

What is the nalure of the process induced either into the 
normal cells or, if one prefers^ the embryonal residue^' when 
they become cancerous or truly malignanlf 

The nature of “the autonomous” or “the malignant 
proedss” still appears to be the most fundamental ques¬ 
tion pertaining to the biology of cancer. It would ^pear 
that the rational approach to the secret of the cure of 
cancer is to ascertain cither the factors which are respon- 

456 


slble ior causing uivregulated, unlimited^ invasive, meta-; 
static, and destructive growth or those which are 
responsible for limiting and regulating normal growth* 

The autemomous nature of cancer. A tumor is sometimes 
defined as “an autonomous new growth of tissue” ' 
(Ewing), Autonomous implies growth unregulated and 
independent of the host except for nourishment. Malig¬ 
nant implies destructiveness due to invasiveness and 
metastasis. 

If a malignant growth is entirely autonomous except 
for nq^rishment, nothing manufactured in the body of the 
host except food of some type could influence it. This is 
not true of some cases of cancer of the prostate with metas¬ 
tasis to the bone in man, since Huggins and his colleagues 
and others (10) have observed the disappearance of metas- 
tases in bone and the primary tumor after castration or 
the administration of large doses of stilbesterol to the 
patient. The cells of tumors of the prostate and breast 
which are markedly benefited by modifying the sex hor¬ 
mone supply may not be sufficiently transformed to be 
entirely autonomous. Of course, it raay^)c that in the case 
of the prostate, one is dealing with a very special case, 
since its embryonal development is specifically stimulated 
or inhibited by male and female sex hormones, respec¬ 
tively, In this connection it would be of interest to know 
what effect testosterone might have on chorioadenoma 
(v.s.) and choriocarcinoma (v.s.). It would also be signifi- 
aint to know the effect of the growth-promoting activities 
of the thyroid gland {19) and the anterior lobe of the 
pituitary gland on the growth of cancer. Would the so- 
called “anti-hormone” of the thyrotropic hormone pro¬ 
duced by the hypophysis affect a carcinomatous thyroid? 

The autonomous nature of a malignant tumor should not 
he viewed too rigidly. A rigid adherence to this hypothesis 
is probably contrary to the facts, and its pessimistic im¬ 
plications tend to retard discovery of knowledge regard¬ 
ing the nature and cure of cancer. In fact, when one con¬ 
siders all the factors inside and outside the cell which 
affect growth and the great care which must be exercised 
in the tissue culture of malignant cells, it is difficult to 
accept the view that any tumor is completely autonomous 
relative to its rate of growth, even though it may be com¬ 
pletely autonomous in regard to its invasive and meta¬ 
static properties. 

The umformily of the chemisiry of malignant tissue. The 
strongest evidence that the malignant process is identical, 
in what may be termed fully transformed malignant 
tissue, has been obtained primarily from naturally occur¬ 
ring and artlficafly induced transplantable tumors. It 
shows that a marked similarity exists in the chemical 
properties (composition, enzymt, and metabolic pattern) 
of a malignant tissue regardless of the si>ecies or the histo- 
genetic source of the tumor tissue (7). Malignant tissues 
as a class appear to be as unique chemically as liver tissue 
or gastric in^ucosa. I have been particularly awed by the 
chemical and metabolic similarity of the tissue of a 



/tonuL (metastasizing tumor of a rat's liver) and a gastric 
adcnocardnonia (cancer produced artiticially in a rat’s 
stomach)} two tissues which in normal life appear to have 
very little in common. I have also been impressed by the 
fact that very rapidly regenerating hepatic tissue has a 
normal metabolic pattern, whereas hepatoma tissue has 
the metabolic pattern of malignant and fetal tissue (7). 
llie chemical results, of course, support the old theory 
that malignant tissue represents a reversion to an embry¬ 
onic type of cell, the growth and reproduction of which is 
exquisitely regulated and limited. This apparent uniform¬ 
ity of the chemical pattern of malignant tissue may 
represent an oversimplification, as has been suggested by 
biochemists working in this field. Regardless of their re¬ 
markable contributions, these biochemists recognize that 
their chemical techniques are still relatively crude and 
that our knowledge of the chemistry of the normal as well 
as the cancer cell is in a pioneer state. 

It the chemistry of malignant tissues or the malignant 
process is identical for all malignant tumors and if it is 
significantly different from normal tissue, one therapy 
should be applicable to all malignant tumors. The alter¬ 
nate assumption is that the various cancers represent 
separate malignant processes, or different stages of the 
malignant process, and a therapy for each will have to be 
discovered. Morphologically the organ of origin of a ma¬ 
lignancy is recognizable in approximately 90 per cent of 
the cases seen clinically in man. This would suggest that 
there may exist some competition or overlap between tlie 
chemical pattern of the original normal cell and the malig¬ 
nant cell. With present methods this possibility cannot be 
analyzed with certainty because such a tumor may con¬ 
tain a variable number of premalignant and malignant 
cells. The answer to this question probably awaits the 
development of histochemical methods which would re¬ 
veal the difference between the chemistry of a normal 
adult cell, an irritated adult cell, a precancerous cell, and 
a malignant cell. There is no evidence which would show 
that a cell today has the metabolic pattern of a normal 
cell and, at the next division, that of a malignant ceil. 
There are geneticists (2S) who believe that such a somatic 
mutation may occur and point out that it may explain 
the alleged *'irrevocable character of the malignant 
change.*' If such does occur, the fundamental chemical 
nature of the malignant process could still be the same 
and respond to a uniform therapy. 

Altkougk ike mahgnani process may be esseniially ike 
same in all malignant tissues^ it may be conditioned or con¬ 
trolled by several factors which vary with the etiology and the 
tissue from which the tumor arises. If the therapeutic evi¬ 
dence we now have has any bearing on the nature of the 
malignant process and the factors which condition it, 
badti type of tumor may demand a separate therapy. For 
example, hormones are used successfully in the treatment 
of cancer of the prostate and breast; the X-ray sensitivity 
v|t$oua t^^imors varies widely; and, a definite difference 


exists in the ease with which toxic substances cause 
hemorrhage in an experimentally induced sarcoma and 
carcinoma. 

In my thinking of cancer, I frequently use analogously 
the animal parasites. The “heart worm,” or the adult 
canine filaria, receives its nourishment from the host; it is 
autonomous with respect to its own growth and repro¬ 
duction ; it is a unique tissue and has a unique metabolism 
which, however, is probably different from that of other 
parasites as well as tumor tissue, because its cells are dif¬ 
ferentiated. Is our problem in cancer, as in the case of 
parasites, to find a substance which is toxic or essential 
for each type of cancer, or is it to find one which will be 
toxic or essential for all cancers? In view of our igno¬ 
rance, we shall have to accept both as working hypotheses. 

In view of the fact that the change in the chemistry and 
metabolic pattern of a normal or “irritated” tissue into 
that of malignant tissue is relatively abrupt and distinct 
in some known respects (7), I firmly believe that ways 
will be found for systemically destroying malignant cells 
without destroying the normal cells of the host. This is 
apparently what the X-rays or gamma rays do in the case 
of cancer of the skin (^5). I remember being told as a stu¬ 
dent that gallstones could never be dissolved without dis¬ 
solving the tissues of the host. Yet, thanks to skeptics 
who experiment, we now know that if gallstones are 
placed in the gall bladder of a dog, they arc dissolved 
quite rapidly; so the problem of the solution of gallstones 
is to find a way to change the fatty acid-cholesterol ratio 
in human bile toward that found in dog’s bile. Similarly, 
the chemical data obtained on cancer provide much hope 
and encouragement for tlie view that further studies will 
answer the crucial question of the nature of the malignant 
process, or at least show the way to the proper systemic 
therapeusLs. 

Multiplicity of causative factors in tumor getsesis. One of 
the best examples of the multiplicity of factors concerned 
in the induction of tumors comes from the intriguing 
studies of the natural occurrence of mammary cancer in 
many inbred strains of mice. At least three factors are in¬ 
volved: (1) a genetic constitution, or pattern, or inherited 
susceptibility; (2) the female sex hormone; and (3) the 
“virus-like” agent transmitted in the milk of the mice (i). 
For example, estrogen must be given to male mice before 
they will develop the tumor, and spayed females will not 
develop the tumor xmless given estrogen. Though the in¬ 
citing agent is present in all of the tissues of the exposed 
mouse, it predisposes only to mammary tumors. In addi¬ 
tion, the age at which the agent is introduced is a factor. 
Even with the best-known combination of these factors, 
some 9 months are required for the appearance of the 
tumor, or the latent period of induction is very long in the 
life of a mouse. And further, though rabbits and rats form 
a neutralizing antibody for the milk factor, the mouse 
does not, and an antimousc tissue serum has no effect on 
iL Finally, though other factors probably exist, the diet 
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dstnog th« period d tumoi devek^nnent exerts an influ** 
caieco&theinad«icaoftJienuunmryttanora in mice {26), 

Many other examples exist showing the complexity of 
the exulcgenous and exogenous factors concerned in the 
generis of cancer in mice. To render the problem still more 
complex, the species diSerences are marked, and the influ* 
enoe of factors whidi predispose to cancer in one spedes 
may retard in another species. For example, though repro* 
duction and nursing unequivocally prediq;>ose to cancer 
of riie breast in the strains of female mice studied, it has 
the opposite effect on women. 

PaucUy of information on the dietary control of cancer. 
When one reads the literature on the successful inhibition 
of tumor induction and growth by dietary control, one be¬ 
comes acutely aware of the paucity of information in this 
field in relation to its demonstrated importance. Very 
little is known regarding the existence of any specific nu¬ 
tritional requirements of any kind of tumor, except the 
hepatoma in the rat, where diet exerts a very significant 
eff^t. In view of the fact that specific dietary factors are 
required for the maintenance, reproduction, and growth 
of normal cells and that the metabolic pattern of malig¬ 
nant tissue is quite specific and may be found to be more 
so, it would seem to be advisable to cultivate this field 
intensively in man as well as animals. 

The natural resistance or immunity of certain tissues. One 
of the most provocative phenomena in the field of cancer 
is the natunri resistanoe of certain tissues to the natural 
devel<^ment of cancer and the acceptance of metastases. 
Striated muscle, heart muscle, spleen, kidney, and intes¬ 
tinal mucosa are particularly resistant to the development 
of malignant tumors. In lower forms this applies also to 
the mucosa of the glandular portion of the stomach. The 
natural resistance of these tissues has rendered it very 
difficult for the geneticist to render them susceptible. Yet, 
we know that tumors of all these organs do occasionally 
occur, and particularly so in the stomach and large intes¬ 
tine of man. We have no rational notion for the expla¬ 
nation of this natural resistance even in the presence of 
high-grade susc^tibility in other organs. It is not due to 
a natural resistance to the transplantation of an homolo¬ 
gous tissue because thyroid, bone, and other tissues have 
been transplanted into the spleen and striated muscle. 

It is possible to render an animal immune to grafts from 
another animal (heterologous grafts) depending on the 
natural resistance of the host and the malignancy of the 
tissue to be tran^lant^. Tliis is particularly true when 
a graft has regressed or, after **taking/^ has been 
destroyed by X-ray treatment. But up to the present time 
no one has demonstrated antibodies to cancer tissue in 
the serum "of riic host or has been able to demonstrate in 
a host iimnunity to a graft of its own cancer (i, J7). 

However, immune reactions have been obtained from 
the serum of a host with a heterologous transplant and 
have been explained as due to heterologous tissue pro* 
teins {IT). (It wowld seem that in suds a case the prolifer- 
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tttive power of iht tnmqplaiit ittflit be such as^ 
any injurious effect of t!]« anybodies, H they Imve an 
jttriotts The failure to obtain evidence of anti* 

bodies in the afirum of animalB with xnalignant tumors is 
consonant with the dienricri riiitikrity d pn>tesnsffii^ 
lignant tissue and the normal tissue from it came 
' (7). Antigenicaliy, a crystriliue ensyme isolated from the 
Jensen rat sarcoma was the same as that from rat musde 
(id). On the contrary, it has been reported that a cathep- 
sin containiz^ protein isolated from a h^toma (rat) is 
antigen^ally more similar to one isolated from a Jensen 
sarcoma (rat) than that isolated from the normal liver 

It is discouraging to read the literature dealing with the 
immunology and serological diagnosis of cancer. Ehrlich 
(4), who worked with the problem for 15 years, is said to 
have become so discouraged that he stated: **Until some 
fundamental discovery has solved the mystery of life it¬ 
self, our knowledge of cancer will not advance a single 
step.*’ Although an attempt such as Ehr^ch to im¬ 
munize the body against cancer by inducing Stance 
against tran^lantable cancers may not be ach irk 

using rile new methods for isolating protein anf tne newer 
knowledge and techniques of immunochcmistiy should be 
applied. At the same time the possibility of developing a 
method for the serodiagnosis of early cancer should not 
be overlooked, even though it may be grossly empirical. 

The need of a simple lest for the diagnosis of early internal 
cancer is urgent. Cancer of the alimentary tract ranks first 
as a cause of death from cancer. Cancer of the stomach 
ranks first in men and second in women. Cancer of the 
stomach is “silent** or produces no symptoms in 25-30 per 
cent of autopsied persons dying of the disease {14). In 
fact, the evidence indicates that the disease is overlo<^ed 
in 50 per cent of the cases which are attended at our best 
general hospitals, for the incidence of gastric cancer, 
according to mortality statistics, is 16 per cent of all can¬ 
cers, and the incidence, according to the records of general 
hospitals is only from 6 to S per cent of all cancers. (Any 
challenge of these data, which 1 admit may be in error, 
simply indicates that we need to increase the descr^tive 
science of the disease.) Not only does a large percentage of 
silent cases exist, but at least 20 per cent of people die of a 
surgically resectable cancer or without metastases beyond 
the adjacent lymph nodes (22). The surgical, mor^ty 
from gastric resection has been reduced to such an extent 
that it is now possible to state riiat if we had some simple 
method for the diagnosis of early gastric cancer, the mor¬ 
tality from this disease could be reduced by from 30 to 50 
per cent, and perhaps even mote. 

« the ^ect of cancer m If ratly omcet qui&ot 

be diagnosed by smne sercAigical method, some tSiect of 
the cancer on the host may be found b^re meMtaris 
oocuis ot after it has occurred to the itmue^tdy ad|a 
cent lyn^ nodes^ as in thecaseof thetest 
cancel^ of the prostate. In fact, 



^ vtde9 reoewed hope that a teat or tests {or olher internal 
caxkcers may be found. 

ilie most striking early effect oi a cancer on the bio- 
cfaemistiy of the host that seems to be established is the 
reduction of renal and hepatic catalase. The catalase in 
the erythrocyte is unaffected. This appears to be specific 
for a malignant tissue ^ sln^ it is common to malignant 
tumors and since the phenomenon does not occur in preg¬ 
nancy or in the presence of embryonal transplants. 
According to Greenstein and Andervont (8), the liver 
catalase is significantly reduced in four days after trans¬ 
plantation of a sarcoma in the tail of a mouse. Whether 
the reduction in renal and liver catalase is unique for a 
malignant process and what causes it is uncertain. 

1 select this example of the effect of a malignant tumor 
on its host only to emi^iasiae that such an approach to 
the diagnosis of cancer is feasible and, if successful, should 
contribute greatly toward facilitating the case-hnding of 
internal cancer. There are other leads with^ promise. In 
fact, it ^''^^hprobable that a single diagnostic method for 
all i: cancer will be found. Several methods may 

ha. >^ised in a case-finding program. 

TABLE 1 

SuowiNO Teat Pkucaky Caacikoua or tsi: Livu Is Equau.y 
D tsmaorxo Bbtwvbm Whitm amd Neoxoss at Cook 
C oimtY Hospital, CaiCAOO, WaEExONE>THnt2> or 
TSB ACTOPS 0 eft'AEE ON Nkokoes* 


1 

White 

Colored 

TotAl 

Per cent 
of totftl 

CMkcerwith cirrhosHi.j 

22t 

lot 

32 

44 

Ctncer without cirrhoiis. 

261 

14S 

40 

S6 

TotaU.1 

iS 

24 

75 



* 1HU sopplled by Dr. Hsns Popper, 
t All main, 
t Three lenules. 

I Males predpmiiMte, 

Wc sk(mld rmef9^ that the tmUier ef diagnosis loiU still 
exist after a cure is found and lhal we now have the ettre for 
many early cancers. 

Man is at present an experimented subject for ike study of 
eancer^ as various invtsHgaiors have pointed out. He is in¬ 
clined to experiment on himself and produce disease that 
he might o^erwise avoid. Hence, reUaUy collected and 
analyzed statistics should provide valuable information 
regarding the cause and prevention of cancer—particu- 
lariy cancer of the stomach. For example, present statis¬ 
tics indicate that dancer of the stomal occurs twice as 
frequently in the Dutch as in the British. Is this true? 
And, if 80 , what is the cause? It has been ascribed to the 
greater consumption of irritants in the food and drink by 
tke Dutch. The evidence is equivocal U2). The same 
dluation obtains for the Chinese in Java who have a 
bj^berincidehce of cancer than the native Javanese who 
have u luw incidetice (12). Statistics from England indi¬ 
cate that ibn Inddaice of capocsr of the stomadi is higher 

grov^ (Stevenson, 


1U21). Taking another internal cancer, the autopsy ind* 
dence of primary cancer of the liver in the South African 
Bantu is 37.5 per cent (IS ). In the West African Negro the 
disease represents 18.7 per cent of all deaths from cancer. 
In European countries cancer of the liver makes up only 
1.1 per cent of all cancer deaths. Statistics from the Coc^ 
County Hospital, Chicago, show that this marked differ¬ 
ence in the inddence of primary cancer of the liver be¬ 
tween whites and Negroes can hardly be due to a genetic 
difference. At autopsy primary cancer of the liver consti¬ 
tutes 1.1 per cent of all cases of cancer as in Europeans,. 
and the inddence is the same in the whites and Negroes 
(see Table 1). Such observations strongly indicate that 
extrinsic factors are concerned in the genesis of cancer of 
the stomach and liver* This should warrant and stimulate 
a thorough search among foods and drinks for carcino¬ 
genic agents. An agent in heated fats and something pro¬ 
duced by heating cholesterol have been shown to cause 
sarcoma occasionally when injected subcutaneously in 
mice or rats. Nevertheless, it has not been established 
that the feeding of heated fat, cholesterol, or irradiated 
cholesterol will cause cancer of the stomach in the experi¬ 
mental animal. However, P. R. Peacock (23) observed a 
cancer of the stomach to develop in one of 6 rats when 
some croton oil was added to heated (350^C.) cotton-seed 
oil. The fact that one can demonstrate carcinogenic sub¬ 
stance in heated fats (to the point of browning) by subcu¬ 
taneous injection should render them suspect when taken 
daily over years. We should recall that in the case of gas¬ 
tric cancer in man we are looking for the cause of a disease 
which occurs only in approximately 1 out of 750 persons 
above the age of 40 (13). Also, a long latent period can be 
anticipated because a feeble carcinogen must act over a 
long period to induce a tumor—perhaps 30 years or-more 
in man. The story of the experimental demonstration of 
the carcinogenic activity of tar should suffice to illustrate 
this point. Tar is a feeble carcinogen compared to the 
benzpyrene which was extracted from it. 

1 have taken advantage of this occasion to give spedal 
mention to the problem of gastric cancer because it heads 
the list of the organ sites for cancer in man. We know less 
about its cause and diagnosis than any of the external 
cancers. Gastric cancer luts been neglected by the investi¬ 
gators in the field of cancer probably because it has not 
been easy to produce by genetic procedures and exogen¬ 
ous Carcinogens. 

In view of the progress in the basic knovdedge of cancer 
made during the last 20 years and the availability new 
chemical and physical toeds, and the fact that funds 
^ipear to be forthcoming for an attack on all fronts, the 
possibility of great discoveries being made in the next 10 
or 20 years looks very encouraging. 
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Recent Changes in Sedimentation in the Gulf of Mexico 

Parker D. Trask, Fred B. Phleger, Jr., and Henry C. Stetson* 


HAT SEDIMENTS IN THE GULF OF 
Mexico have changed materially in relatively 
recent time has been established by a recent 
expedition of the AUantis^ the oceanographic research 
vessel of the Woods Hole Oceanographic Institution. 
Deposits clearly associated with the Ice Age lie within a 
foot or two of the surface of the sea floor over a large part 
of the Gulf. 

The AUanlis spent the months of February and March 
1947 in the northwest part of the Gulf of Mexico, pri¬ 
marily for the purpose of investigating the environmental 
conditions of deposition of sediments. The expedition 
was sponsored jointly by the Woods Hole Oceanographic 
Institution and the Geological Society of America. The 
latter contributed a grant of $14,500 for this purpose to 
the authors of this communication, while the Ocean¬ 
ographic Institution supplied the vessel, crew, and scien¬ 
tific personnel for the expedition and made available lab- 
otatory facilities and personnel for working up the results. 

Despite considerable rough weather, the expedition 
was remarkably successful. Some 550 short cores of the 
bottom sediments, ranging in length from 5 to 50 cm., 
and 100 long cores, ranging in length from 1.5 to 3.3 m., 
were collected. Twelve lines of samples transverse to the 
coast across the continental platform from the mouth 
of the Rio Grande to the mouth of the Atchafalaya 
River, and 7 lines across the continental slope out to the 
deepest part of the Gulf, were taken. In addition, about 
100 stations were occupied for plankton tows, serial 
temperature, and samples of water. Several hundred 
temperature-depth records were made with a bathy¬ 
thermograph along the lines of traverse, and continuous 

1 The authors are aBsoclated with the V. S> Geological Survey, Watbing- 
ton, D. C., Amherst College, Amherst, Maieachusetts, and the Museum of 
Compirative Zoology, Cambridge, Masse chusetts, respectively^ 

This paper bos been published with the permission of the director, U. S. 
Geologicat Survey. 
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depth records were made with a recording fathometer. 
The material collected is now being actively worked up 
at the Woods Hole Oceanographic Institution. The 
U. S. Bureau of Mines Experimental Station at Pitts¬ 
burgh, Pennsylvania, through the courtesy of H. M. 
Cooper, supervising chemist of the Coal Analysis Section, 
is cooperating in this work by making analyses of the 
organic content of the sediments. 

A preliminary examination of 12 long cores distributed 
representatively throughout the off-shore waters of the 
Gulf shows two distinctly different layers of sediment: 
(1) an upper zone of globigerina ooze, rich in calcium 
carbonate, 5*50 cm. in thickness, and (2) a lower zone 
of alternating bands of clay and extremely well-sorted, 
fine-grained silt, relatively poor in calcium carbonate. 
Although in a few places the two zones are separated by 
a layer of red clay or red mud of intermediate calcium 
carbonate content, in most cores the transition from 
alternating clay and silt to globigerina ooze is fairly 
abrupt. C.ores from the area off the Rio Grande contain a 
few centimeters of foraminiferal ooze at the top, below 
which is fine silt extending to the bottom of the core. No 
alternating bands of clay and well-sorted silt have been 
noted in this area. 

The lower zone of banded clay found throughout most 
of the Gulf consists of alternating layers of clay, 1 mm. 
to 30 cm. thick, and of silt, 0.2 mm. to 5 cm. in thick¬ 
ness. Most of the clay bands are 1-2 cm. thick; most of 
the silt bands, less than 1 mm. The silt is so well sorted 
that under a high-power binocular microscope it has the 
^pearance of ordinary beach sand. Its average (median) 
diameter is estimated to range between 10 and 20 Sueh 
good sorting in such a fine silt is most unusual. 

Well-defined cross-bedding was noted in two cores: 
one, at a depth of 170 cm. beneath the sea floor in a sam¬ 
ple taken from a sea mount near the edge of the con- 
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tiiiental platform, and the other, 50 cm. beneath the sea 
j0oor in the abyssal deep near the edge of the oontitiental 
sbpe oflf Campeche bank, north of the Yucatan penin¬ 
sula. In the sample from the deep oflf Campeche bank, 
the false-bedded zone is 5 cm. thick, individual layers 
dipping up to 15®, llie core there was not deformed, and 
the attitude of the bedding must be regarded as genuine. 

One core (No. 143), taken in 3,546 m. of water in the 
middle of the Sigsbee deep in the deepest part of the 
Gulf, hag been examined for Foraminifera. The upper 
foraminiferal zone, 50 cm. in thickness, is characterized 
by a subtropical planktonic fauna, dominated by 
Globigerinoides rubra^ Glohoroialia menardii^ (7. tumida^ 
G. truncatulinoides, and Pulleniatina ohliquilata. Between 
depths of 50 and 68 cm., in a zone of red clay or red mud, 
the fauna is transitional between cold- and warm-water 
forms. Between depths of 74 and 78.5 cm,, at the top of 
the zone of banded clay and silt, the fauna is definitely 
sub-Arctic and is dominated by Globigerina huJhides, 
G, pachydernta^ and small specimens of Globigerinoides 
rubra. Between 78.5 and 125 cm., the fauna is cold-water 
in type but is warmer than that between 74 and 78.5 cm.; 
and from 125 to 168 cm., at the b<;ttom of the core, the 
fauna is definitely sub-Aretie. Abundant broken and 
seemingly eroded specimens were noted between 74 and 
78,5 cm., 92 and 96 cm., and 113.5 and 116.5 cm. 

A series of submerged hills rise above the sea floor near 
the outer edge of the continental platform, just inside the 
100-fathom line, off the Louisiana coast between the 
Sabine and .4tchafalaya Rivers. Two of these hills, lying 
within 10 fathoms of the surface, located in N. Lat. 2T 
52.5', W. Long. 93® 49', and N, Lat. 27® 54.5', W. Long. 
93® 36', were studied in some detail. The fathometer trace 
shows that they are remarkably flat on top and that 
they rise rather abruptly 300-400 feet above the sur¬ 
rounding muddy plain. On the side of one of these two 
hills the depth changed from Si to 86 fathoms within a 
few ship lengths. 

The sediments in these areas are influenced materially 
by the change in topography. The flat continental plat¬ 
form is underlain by sandy silt; the slopes of the hills, by 
silty, calcareous sand; and the tops, by round Litho- 
thamnium balls and little or no sandy material. The 
Lithothamnium balls, dredged from water up to 20 
fathoms in depth, have a ma»mum diameter of 10 cm. 
and seem to be alive on all sides, which suggests that they 
are rolled around by the waves or currents. In one place 
in 9 fathoms of water, several genera of corals, similar to 
conmion West Indian genera, were found with these balls. 

The origin of these hills arouses speculation. Shepard 
{2) has suggested that they are salt domes. Trowbridge 
(J) also has noted calcareous sediments on the side of a 
“salt^' dome on Southwest Pass* The distribution of 
sediments and the topographic relations, however, sug¬ 
gest bioherms or calcareous reefs described by Cummings 
and Shro^ (i) from dw Silurian of Indiana and Wis¬ 
consin The hills peihaps may be erosional remnants, but, 
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if so, either they must have been eroded prbr to the 
deposition of the sandy silt forming the present conti¬ 
nental platform or the hills protruded far enough above 
the surrounding flat, muddy plain to afford a place where 
calcareous organisms could live. The hills also conceivably 
could be»associated with diastrophic deformation of the 
Gulf of Mexico basin. 

The conditions of sedimentation obviously have 
changed profoundly in relatively recent geologic time. 
The upper zone of globigerina ooze, rich in calcium car¬ 
bonate and characterized by a warm-water fauna, points 
to subtropical conditions similar to those now prevailing 
in the Gulf, The intermediate zone of red clay or red 
mud, noted in a few samples, is intermediate in carl>onate 
content and contains a transition fauna between warm 
and cold. The lower zone, poor in calcium carbonate, 
and characterized by a cold fauna and alternating bands 
of clay and well-sorted silt, indicates the effect of the 
glacial epoch. The sediments in this bottom zone in 
general arc essentially unchanged to the ]x)ttom of the 
deepest core, 250 cm. beneath the surface of the sea 
floor. Seemingly, therefore, only one major glacial epoch 
is represented. 

The explanation of (1) the well-sorted, fine silt bands, 
(2) the layers of broken Foraminifera, and (3) the false 
bedding at depth in the cores offers a challenge to the 
imagination. Obviously, the water must have been in 
motion at the time of the development of the cross- 
bedding and also, perhaps, when the Foraminifera were 
broken. The false bedding, owing to the small dimensions 
of the core, conceivably could represent ripple marks, 
but, even if that is true, the bottom water must have 
been in motion to form ripples. How, then, could one 
account for deep movement of water according to pre¬ 
vailing notions of the sea—by tidal currents, internal 
waves, or deep currents? Roughness of the sea floor, 
juat as roughness of land affects wind, must interfere 
with the movement of deep layers of water. But was the 
sea floor rough at the time of deposition of the false 
bedding?’ Perhaps the explanation lies (1) in lowering of 
the sea level because of removal of water during the ice 
age, (2) in submarine slumping, or (3) in recent deforma¬ 
tion of the floor of the Gulf. The presence of the numerous 
well-sorted silt layers 200-300 miles from the present 
shore poses a real problem of transport. It is possible that 
these layers resulted from eolian action in the final stages 
of the ice epoch, when so much loess was being deposited* 
They also might have been laid down near shore. If so, 
our ideas of the magnitude of ocean changes in the late 
Pleistocene are likely to be materially diflferent from 
those wc have held in the past. 
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Charles Atwood Kofoid 

1865-1947 

In the span of his life from October 11,1865, to May 30, 
1947, Chaxles A. Kofoid made contributions of out¬ 
standing and enduring value to biology and education. 
His scholarly enthusiasm left on a large number of 
younger biologists an impression that will inf uence them 
throughout their lives. He was an eager student of 
nature, a wise counselor and friend of a large number of 
undergraduate and graduate students, and a collector of 
books who had a real love for his acquisitions. He was an 
industrious investigator and reader and was the author 
of more than 200 original publications as well as several 
thousand reviews and abstracts. He was associated with 
the editing of many journals. Few who have devoted 
themselves to careers of creative activity and inf uence 
have been able to accomplish more than he did. 

Kofoid was bom at Granville, Illinois. After his courses 
at Oberlin wane completed in 1890, he went to Harvard 
for graduate work. His Ph.D. thesis, completed in 1894, 
was a study of the early development of LimaXy in which 
£. L. Mark had guided him. 

The first position Kofoid had in biology was at the 
University of Michigan. While there, he became inter¬ 
ested in protozoa through association with H. S. Jen¬ 
nings. In 1895 he was appointed to the staff of the Illinois 
State Laboratory of Natural History as superintendent 
of the Illinois Biological Station. His studies of the plank¬ 
ton of the Illinois River were continued for five years. 
In 1900 he became a member of the Department of 2kx>l- 
ogy at the University of California; and from 1910 
until his retirement in 1936, except for a period of four 
years, he was chairman of that Department. 

After Kofoid went to California, the interest in plank¬ 
ton that he had developed in Illinois was transferred to 
the ocean. In carrying on that reseotdi he took an active 
part m the devdopment of the Manne Biological Station 
of San Diego, liow the Scripps Institution of Oceanog¬ 
raphy. His investigations of plankton organisms, whki 
were collected there and when he was naturalist on the 
Alexander Agassis expedition to the eastern tropical 
Pacific were reported in numerous papra and ultimately 
in sev’eral large monographs on tintinnids and dino- 
fageliates. He also made some studies of dinofageUates 
at the Neales Zoological Station and, when serving as 
Rodkefeller Foundation visiting professor to Tdboku 
Imperial University, at the Asamudii Biobgical Station 
in Japan. 


At the time of Kofoid’s trip to Ceylon in 1915 and 1916, 
he had become interested in intestinal protozoa and para¬ 
sitology in general. He brought back ciliates from cattle 
and elephants, and ultimately monographic reports were 
prq>aitM on them. In World War I he was emnmissioned 
major in the Sanitary Corps, engaged in a hookworm sur¬ 
vey in Texas, and was in charge of an Army parasito¬ 
logical laboratory in New York City. After his return to 
Berkeley, he entered upon a period of intensive parasito¬ 
logical research. He served at one time as director of the 
Parasitological Division in the California State Board of 
Health; he conducted a laboratory making systematic 
examinations of persons for intestinal parasites; and he 
was responsible for the publication of a long series of 
papers on fagellates, amoebae, and ciliates of man and 
other animals, including termites. He was deeply con¬ 
cerned about public health matters, and at the end of 
1921 was much interested in the possibility of going to 
India to occupy the chair of protozoology at the proposed 
Bombay School of Tropical Medicine. 

Kofoid todc a leading part in various undertakings in 
which he was able to contribute directly to public interest 
and welfare. At the time of his first trip to Europe he pre¬ 
pared an extensive r^rt on biological stations at the 
request of the U. S. Bureau of Education, When he went 
to Ceylon and Japan, he investigated peari culture for the 
U. S. Bureau of Fisheries. For many years he examined 
plankton from reservoirs of the San Francisco water 
supply, to detect and control organisms that cause tastes 
and odors. He directed biological studies in two coopera¬ 
tive projects concerning damage to wooden structures: 
one, that done by marine borers in San Francisco Bay 
and elscwhcrd, the other, piat done by termites on the 
Pacific Coast. He also cooperated wil^ the dental pro- 
fesskm in the study of protozoa of the human mouth. 

A few months before 1^ death Kofoid turned over to 
the University of Califomia his large library, accumulated 
jointly by himself and his wife. The obOectiDn indudes 
44,130 volumes not previoudy in the University library. 
Among the books are 11,400 rare volumes in the history 
of sdence and medicine, and a complete set of all the edi¬ 
tions of Darwin’s works, His collection of reprints, ^rtiich 
is especially complete in the subjects of protozodogy and 
philology, numbers appnmmatdy 70,000. 

'Kofoid’s professkmal adueyernents and pmcmol dis¬ 
tinction were recognized by election to many honorary 
scientific sodetiea, induding the Natkmid Academy ^ 
Sdenoes; by election to fdlowship and to ofGice in vidiw 
CHganleations; by tbo award of % 
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by Oberlin, the Uni- Keloid had ae^ulated«n estate of sow aueAli^ 
veo^ o{ Wala« and the Ui^venity of California; and by aH of tfaia ivas left, approodmately equally divided^ to 
fomiki^bkpencmalaiidu)^^ expreasfonsof regard Univmity ol California and the Padhc School of Reli- 
fram colleagues and associates. At the time of his retire- gion. He intended that the gift to the University should 

mettt he was given a volume <4 letters and manuscripts be used to provide scholarships for graduate students^ 

eaprasing appredation from the many students who had prefemoce being given to married students. By this fund 
takjta the doctorate with him. A volume of the VimersUy and the gif t of his library he established in the Univmty 
cf Cotifomia PidbUcaUons in Zoology^ of which he had been where he had spent most of his life a continuing influence 

an editor for 25 years, was dedicated to him. On his 80th of his devotion to scholarly and creative activity, 

birthday the Department of Zoology held in his honor a Haxoiv Kirby 

social meeting in his Library, which occupied one of the 

stadu of the Biology Library in the Life Sciences Building. University of ColifomiOf Berkeley 


Assodatim Affairs 


Historical Sketch science, and to mankind in general, by period of the Civil War and World War 

of the AsSOCiatlOO providing opportunities for its profes- II, the AAAS has held at least one meet- 

sional members to consider their special ing in each of its 9Q years, the present one 
The American Association for the subjects in the general setting of science in Chicago being the 114th. The Pacific 
Advancement of Science was organized as a whole, and to reflect on its effects and Southwestern Divisions have held 
in 1848. It is the oldest general, national upon the problems of this world. 50 meetings. 

scientific society .on this continent. For The history of the Association shows a In addition to conducting meetings and 
almost a century it has kept faith with its steadily increasing membership during conferences of those Interested in the 
founders and has fulfilled with ever- the trying periods of both world wars, various branches of science and education, 
increasing success the high purposes Even the disruptions of the greatest war the Association edits and publishes two 
lor ^ich it was established. in the history of mankind have not re> journals, publishes and distributes tech- 

In 1848, when the Association was or- tarded its growth or impaired its vitality, nical symporium volumes, administers 
ganised, science consisted of two general The Association now has more than 33,- gifts and ^quests, provides support for 
divisions, iwlurfl/ pMlesopky and swA- 000 members, and the membership of its research, arranges awards for scientific 
urd history, the former including the oflUiated societies (induding dupUca* achievements, cooperates with other 
physical sdences then existing, and the tions) is probably a mUlion. Membership organisations for the advancement of 
latter the biological. In fact, the Asso* in the Association is open not only to science, and engages in other activities 
ciation succeeded a society organised in professional scientists but also to other authorised by the Council, 
accordance with this division of the persons who find in science pleasure, Tlie Council consists of the President, 
sciences, viz., the Association of Amen- adventure, and opportunities for serwee the vice-presidents of the sections, the 
Iran (jeologists and Naturalists, which to humanity. Professional scientists have Administrative Secretary, the General 
was the culmination, in 1842, of several joined the Association because of the Secretary, the secretaries of the sections, 
abortive atten^ts to establish a national broad scope of its sdentific interests, the Treasurer, the members of the Execu- 
scientific society. because of its joumalB and other publi- tive Committee, a fellow elected by eadi 

The Association now has 15 sections cations, and perhaps even more because of the two regional divisionB of the Asso- 
and 202 afi&liated and assodated sodeties of the opportunities it offers for coordinat- ciation, two fellows named by each 
that together cover practically ail the ing and integrating the natural sdenqcs affiliated sodety having mote than 100 
various fields of pure and appli^ sdence. with social progress. Other persons have members who are fellows of the Associa- 
True to the spirit that inspired its or- joined the Association in order to main- tion, oiie fellow named by each of the 
gankation, the Assodatioh has continued tain contact with the great- sdentific other affiliated societies, and one fellow 
to be an integrating factor in this growing currents that are sweeping humanity from each affiliated academy of sdence. 
diversity. It is a federation of various onward. There are members of the Council repre- 

scientific organisations and disciplines The annual meetings of the Association senting every major field of science and 
Which, in the long run, will prove to be arc the largest general meetings of sden* interest of the Association, 
athqrtf the most Important forces affect- tists in the world. On no other occOSkn A large majority of members of fte 
ittg 9iar civilkntion. It is dcijoonstratiDg do men having such varied sdentific Council are elected by the sections and 
the of mdence is greirter than interests assemble to discuss their apechd- the affiliated sodeties, which are entirely 
the Aaso- ties and to team how much they have in independent of the Executive Committee 
eofljnm. With {ew «a«pti«is tlie and tite general eWeen of the Avodktion. 





It would be difikult to lodge the power of 
ft national orgabufttion in a more repre¬ 
sentative and democratically elected body 
than the AAAS Council. 

Not only are members of the Coimcil 
democifttically elected, but they represent 
all the special fields of science of the 115 
societies which appoint them. The Coun- 

NEWS 

and Notes 

The First International Salon. 

"Photography in Science/^ sponsored 
by The Scientific Monthly and the 
Smithsonian Institution, is under way. 
For judging on October 27 competitors 
from 30 states and three foreign coun¬ 
tries submitted 361 prints—243 in the 
black-and-white division and 118 in 
the color division. Most of them are 
being shown during November in the 
northwest gallery of the Arts and In¬ 
dustries Building, Smithsonian Insti¬ 
tution, They will be shown again at 
the International Science exhibition, 
Chicago meeting of the AAAS, De¬ 
cember 26 through 31. Later they may 
be seen at the Buhl Planetarium, 
Pittsburgh, and at the Cranbrook In¬ 
stitute of Science, Bloomfield Hills, 
Midiigan. 

The prints exhibited show novel ap¬ 
plication of photography in physical 
and biological research and excellent 
examples of photography for conven¬ 
tional scientific purposes. In tlie color 
division first place was awarded to 
Thomas C. Poulter, Armour Research 
Foundation; second, to Albert M. 
Stover, Glenn L. Martin Company; 
third, to Ralph O, Marts, Forest Prod¬ 
ucts Laboratory. In the black-and- 
white division first place went to Ed¬ 
win R. Willis, The Ohio State Univer¬ 
sity; speond, to V. P. Hollis, Uni¬ 
versity of Minnesota; third, to H. U. 
Rhoads, Lambert Phannacal Com¬ 
pany. 
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pil has fulfilled its obhgfttkm to speak 
on behalf of sdentiats on many occasions, 
most recently on legislation affecting a 
proposed National Science Foundation. 

As the products of scientific minds 
exert more influence in world affairs, the 
responsibilities of the Association in¬ 
crease. With firm purpose it is serving to 


Five entries were awarded honor¬ 
able mention in each division: color— 
Jane K. Glaser, Argonne National 
Laboratory; Inea V. deGruy, Southern 
Regional Research Laboratory (two 
entries); Alice Elizabeth Sutherland, 
Callaway Mills; Bradford B. Under¬ 
hill, Pennsylvania State College; 
black-and-white— •''rank H. J. Figge, 
University of Maryland, and Thomas 
Carver, Harvard University, collabo¬ 
rating at Woods Hole; H. Lou Gibson, 
Eastman Kodak Company; F. A. 
Hamm, General Aniline & Film Cor¬ 
poration; Cornelius B. Philips and N. 
J. Kramis, Rocky Mountain Labora¬ 
tory; Robert Sdirek, Veterans Ad¬ 
ministration Hospital, Hines, Illinois. 

Under the same auspices and title 
the Second International Salon will 
be held in Washington, D. C., in 
September 1948, in connection with 
the Centennial Meeting of the AAAS, 
September 13 through 18. 

About People 

Paul M. Gross, head, Department of 
Chemistry, and chairman, Research Coun¬ 
cil, Duke University, has been appointed 
dean of the Graduate School, succeeding 
Calvin B. Hoover, who will continue as 
chairman, Department of Economics. 

Charles H. Phllpott. principal, Har¬ 
ris Teachers College, St. Louis, Missouri, 
has been appointed director of education 
in charge of curriculum research and de¬ 
velopment, St. Louis Public Schools. 

Carl F. Corf and his wife, Gerty T. 
Cori, both professors of biochemistry, 
Washington University School of Medi¬ 
cine, and co-winners of the 1947 Nobel 
Prize in Medicine, will present the third 
Harrison Howe Lecture sponsored by the 
Rochester Section, American Chemical 
Society, in the Rochester Chamber of 


facilitate cooperation among identists. 
improve the effectiveness of science in the 
promotion of human welfare, and in¬ 
crease public understanding and appre¬ 
ciation of the importance and promise of 
the methods of science in human progress. 

[This sketch will appear in the General 
Program for the Chicago Meeting.] 


Commerce building, November 17, on 
the topic, *Thc Mechanism of Enzymatic 
Synthesis of Polysaccharides." 

James A. Baker, associate, Depart¬ 
ment of Animal and Plant Pathology, 
The Rockefeller Institute for Medical 
Research, has been appointed professor. 
Department of Pathology and Bacteriol¬ 
ogy, New York Stat^ Veterinary College, 

John S. Nicholas, Sterling professor 
of biology, and chairman, Department of 
Zoology, Yale University, has been ap¬ 
pointed director of the Osborn 2k>ological 
Laboratory, succeeding L. L, Woodruff, 
who died last June. 

Otto A. Bessey, chief, Division of 
Nutrition and Physiology, Public Health 
Research Institute, New York City, 
has been appointed professor of biochem¬ 
istry, and head, Department of Biochem¬ 
istry, University of Illinois. He will as¬ 
sume his new duties on March 1,1948. 

Robert V* Drexler has been named 
Bert Hcald Bailey professor of biology, 
and head, Division of Biology, Coe Col¬ 
lege, Cedar Rapids, Iowa. 

Paul Kiernan, head, Section in Gen¬ 
eral Surgery, Mayo Clinic, has been ap¬ 
pointed associate professor of surgery, 
Georgetown University School of Medi¬ 
cine, Washington, D. C. 

Daniel M. Popper, formerly of the 
staff of the Yerkes and McDonald Ob¬ 
servatories, Universities of Chicago and 
Texas, has appointed assistant pro^ 
fessoT of astronomy, University of Cali¬ 
fornia, Los Angeles. 

J. Robert Oppenhelmer, director, 
The Institute for Advanced Study, 
Princeton, New Jersey, will deliver the 
1947 Arthur Dehon Little Memorial Lec¬ 
ture on the topic, "Physics in the Con¬ 
temporary WotW," in Mores Hall,^ Walker 
Memorial, Massachusetts Institute of 
Technology, at 8:39 P.M^, November 2$. 



/ The Lectureship, established in 1944 with 
funds donated hy Arthnr D. Little, Inc., 
in memory of its founder, was inaugurated 
last year by Sir Edward V. Appleton, who 
spoke on **Sdence, Government, and 
Industry.** 

Haven Emerson, emeritus professor 
of public health practice, Columbia 
University School of Public Health, will 
deliver the Cutter Lecture on Preventive 
Medicine in Amphitheatre D, Harvard 
Medical School, November 24 at 5:00 
P.M. Dr. Emerson will speak on the topic, 
“Whither the Pegasus of Public Health?** 

f Andrew C. Ivy, vice-president in 
charge of the Chicago Professional Col¬ 
leges, delivered the annual lecture of the 
Epsilon Chapter, Alpha Kappa Kappa, 
given in memory of George A. Ulrich, 
clinical professor of obstetrics, Jefferson 
Medical College of Philadelphia, at the 
College on October 20. Dr. Ivy*s subject 
was “Experiments in Resuscitation From 
Asphyxia.** 

Visitors to U. S. 

S* C. Pan, a member of the faculty of 
National Chungking University, Chung¬ 
king, China, who has liecn appointed a 
Seagram International Fellow', wrilJ soon 
come to this country as a visiting profes¬ 
sor in the Joseph K, Seagram & Sons pro¬ 
gram. 

Cenek Adamec and Ivan Vlden, 

staff members of the Czechoslovak Insti¬ 
tute of Public Opinion, are in this coun¬ 
try under a grant from the Rockefeller 
Foundation to study various aspects of 
poll interviewing. Their itinerary includes 
the American Institute of Public Opinion, 
where they have l>een working with 
George Gallup, the Statistical Laboratory 
at Iowa State College, the University of 
Michigan, Harvard University, and Co¬ 
lumbia University. 

Grants and Awards 

Charles R. Hook, president, American 
Rolling Mill Company, Middletown, 
Ohb, has received the 1947 Medal for the 
Advancement of Research from the Amer¬ 
ican Society for Metals. The medal, 
first awarded in 1943 to Roy A, Hunt, 
pteside(nt, Aluminum Company of Amer¬ 
ica, has been won in succeeding years by 
Robert C. Stanley, president, Interna- 
taoxial Nickel Company; Gerard Swope, 
GenerttiJ^ectric Company; and Rufus 
X vice-president, U, S. 
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Steel Corporation of Delaware* The 
medal, plaque, and citation were awarded 
at the annual banquet of the Society held 
in Chicago October 23, during the Na¬ 
tional Metal Congress and Exposition. 

The American Society of European 
Chemists and Pharmacists, an associa¬ 
tion of scientists who have been graduated 
from European universities, at a meeting 
held in New York on November S pre¬ 
sented to Carl Neuberg, research pro¬ 
fessor of chemistry at New York Univer¬ 
sity, the newly established Carl Neuberg 
Medal for scientific achievement. Dr. 
Neuberg, who was born in Germany in 
1877, is author of almost 1,000 publica¬ 
tions and founder of Bioeftemisek^ Zeit- 
schrijt, of which he was editor from 1906 
until 1936. He was at one time director of 
the Kaiser Wilhelm Instituta for Experi¬ 
mental Therapy and for Biochemistry. 

Howard G. Swann, associate professor 
of physiology’, University of Texas 
Medical Branch, has received a grant of 
$12,500 from the AAF Laboratories for 
the support of research on resuscitation, 

Harlow Shapley, director, Harvard 
College Observatory, has been awarded 
the Gold Medal of the Indian Association 
for the Cultivation of Science. The pres¬ 
entation was made by S. K, Banerji, 
member of the Governing Board of the 
Association, at the 95th National Meeting 
of the American Meteorological Society, 
held jointly with the American Geophys¬ 
ical Union’s New England Meeting, Sep¬ 
tember 18, at the Institute of Geograph¬ 
ical Exploration, Harvard University. 

Smith, Kline A French Laborator¬ 
ies* Philadelphia, has made a grant to 
Stanley C. Harris, professor of pharma¬ 
cology and physiology, Dental School, 
Northwestern University, to enable him 
to conduct research on the pharmacology 
of analgesia and anorexia in the Dental 
and Medical Schools of Northwestern. 
Clement A. Finch, Harvard Medical 
School, has also received a grant for the 
support of research to be done at the 
Peter Bent Brigham Hospital, Boston, 
under the supervision of George W. 
Thom, of Harvard Medical School. 

The University of Michigan has 
received a grant of $8,500 from Parke 
Davis & Company, Eli Lilly & Company, 
Abbott Lalwratories, and the Upjohn 
Company to permit completion of ex¬ 
perimental research and investigation of 
-the aynthesis of penkiUin and related 


compounds. This research is under the 
direction of Werner B. Bachmaan, 
professor of organic chemistry at the 
University. 

The James F. Lincoln Arc Welding 
Foundation has recently announced the 
nUes of its Annual Engineering Under¬ 
graduate Award and Scholarship Pro¬ 
gram. Resident engineering undergradu¬ 
ate students registered in any school, 
college, or university in the United States 
which offers a curriculum in any branch 
of engineering (Including agricultural 
engineering) or architectme leading to a 
degree, and cadets registered in the U. S. 
Military, Naval, and Coast Guard Acade¬ 
mies, are eligible to submit papers deal¬ 
ing with design for arc welding of parts of 
machines, complete machines, trusses, 
girders, structural parts, or their main¬ 
tenance. It is not necessary that the 
machine, structure, or part, be actually 
built, but the design or method of con¬ 
struction must be described in the p^aper. 
Papers must be mailed by May IS, 1948. 
A total of 77 awards are offered, the high¬ 
est being $1,000; the next highest, $500; 
and the third highest, $250. Four awards 
will be given of $150 each, 8 of $100 
each, 12 of $50 each, and 50 of $25 each. 
The departments in the institutions in 
which the three highest awards arc made 
will receive amounts of money equal, 
respectively, to those awards, to be used 
as scholarships within the departments. 
Further information may be obtained 
from the James F, I.incoln Arc WjC^lding 
Foundation, Cleveland 1, Ohio. 

Whittlesey House and Science lUnks- 
trakd have announced the Second Bien¬ 
nial Prize Contest for bof)ks on scientific 
subjects written for the layman. First 
prize is $3,500; second prize, $1,000; 
third prize, $500. In addition, a $1,000 
advance against royalties will be given to 
each of the prizewinners and also to 
each additional author whose project is 
accepted for publication. The contest 
opens December 1, 1947, and closes No¬ 
vember 1, 1948, Manuscripts must be 
completed by November 1, 1949, and 
range in length from SO/XX) to 1.50,000 
words. The contestant must submit by 
November 1, 1948, a complete plan for 
the l)ook, with 1S,0(X) words of the manu¬ 
script, and a detailed account of the 
amount and kind of research he intends to 
do. He must also supply two typewritten 
recommendations, one professional and 
one personal, plus an autobiographical 
sketch of at least 250 words. All entries 
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smmt be typed in Bni^iib, doubJe-epaoed, 
and the original typescr^^t shoukl be sub¬ 
mitted to Betdab Harris, Sdence Hditor, 
Whittksey House, 330 West 42nd Street, 
New York 18, New YoA. 

Judges for the contest will be; Hariow 
Shajdey, director. Harvard C!!olkge Ob¬ 
servatory; C. C. Furnas^ director, Aero¬ 
nautical Laboratory, Cornell University, 
Buffab, New YoA; Paul B. Sears, pro- 
lessor of botany, Oberiin College, Ober- 
lin, Ohio; Gmld Wendt, editorial 
director, ScUncf nius^ated; and the 
editors of Whittlesey House. The first 
contest, which closed November 1, 1946, 
was won by Clyde Kluckhohn, Depart¬ 
ment of Anthropology, Harvard Univer¬ 
sity, for his manuscript, AtUkropoh^y 
and the world today. 

In October 1945. Research Corpora¬ 
tion, New York City, established the 
Frederick Gardner Cottrell Grants in Aid 
of Scientific Research, designed to assist 
in re-establishing academic research pro¬ 
grams and teaching staffs disrupted dur¬ 
ing the war. The following year over 100 
grants amounting to about $430,000 were 
approved from the fund of $2,500,000 
set aside for this pprpose. These grants, 
which are made to institutions on the 
basis of applications by individuals, have 
gone to about 30 states, Alaska, and the 
District of Columbia, more than half of 
the recipients being smaller colleges and 
universities. Since its founding in 1912 
by F, G. Cottrell, the Corporation has 
awarded more than $2,000,000 to some 
120 institutions. Application forms and 
additional information may be secured 
from the Corporation's offices, 405 Lex¬ 
ington Avenue, New York 17, or 225 
Santa Monica Boulevard, Santa Monica, 
California. 

GolleSes and UniversitieB 

Savage Hall, new headquarters of the 
Cornell University School of Nutrition 
(see Science cover, October 10), was 
officially placed in service October 10 at 
impressive dedication ceremonies on the 
campus which reflected the Schoors key 
role in the world food crisis. 

The event was characterized by Gov¬ 
ernor Thomas E. Dewey, who spoke at the 
ceremonyt as ‘'the brightest spot I know 
in a period when the high price and 
scarcity of food are uppermost in the 
minds of the people of the Nation and 
the world.'' He went on to say; *'Thisis a 
most fortunate time for the completion 


of this first buiklmg of our great new 
Cornell School o4 Nutrition, Here it a 
happy union of univenuty, farmer and 
state cooperation* idl In one effort to 
improve the health of the American 
people.** 

Disclosing his Views on iht world food 
crisis, he asserted; ^'We need and want to 
do our honest share to feed hungry people 
overseas until they are better able to help 
themselves. We have at the same time a 
prior and a binding obligation to see that 
no American is poorly f^ as a bitter 
result of thoughtlessness or badly planned 
generosity on our part." 

"The farmers of our state and Nation 
have performed mirades at increasing 
production by nearly one-third over the 
prewar period. We can count on the 
farmers as always to do more than their 
share, and it is a matter of real gratifica¬ 
tion that the farm organizations of New 
York have taken such a vital interest in 
the nutrition of our people by con¬ 
tributing this beautiful new home of the 
School of Nutrition.... I am happy and 
proud to dedicate Savage Hall of the 
Cornel) School of Nutrition to the better 
nutrition of the American pepple and to 
the science of using food for the advance¬ 
ment of the health, the vigor, and the good 
will of human beings everywhere.** 

Leonard A. Maynard, director of the 
School, stated that the new building pro¬ 
vides greatly strengthened facilities for 
carrying out an over-all program of 
nutrition study. He added; "This gift by 
the farmers of the Northeast was a 
pioneer action—as much as, the estab¬ 
lishment of the School itself. So far as is 
known, no similar contribution to a uni¬ 
versity has ever been made. The action 
reflects the real interest of farmers in 
public service, their recognition of the 
importance of education and research and 
Acir appreciation of the interdependence 
of agriculture, nutrition, and health." 

Before Savage Hall was built, the 
School had no buildings of its own. One 
of its laboratories was over a horse barn 
and the rest of its facilitieB were scattered 
in other University buildings. Now these 
facilities are centralized in a four-story, 
brick and limestone structure with 22*700 
square feet of floor space and a number 
of fuUy-equipped le^rch and student 
laboratories. 

The School continues, however, to 
draw^ its staff and information from the 
Colleges of Arts and Sdences, Engineer¬ 
ing, Agriculture, Home Economks, the 


University Cliaic, the CoUege of Vet* 
erinary MedidoV^ and the U. S. Hant* 
Soil, and Nutrition Laboratory, all of 
which contribute to an across-the-board 
study of nutrition that coven every phase 
of the broad field from the soil to the 
consumer's table. 

In addition to Governor Dewey the 
principal speakers included W. H. Sebrell, 
of the National Institute of Health, and 
Congressman Clifford R. Hope, of 
Kansas, chairman of the House Com¬ 
mittee on Agriculture. 

. Presiding at the ceremony was Arthur 
S. Adams, provost of the University. 
The building was presented to the Uni¬ 
versity by Frank M. Smith, chairman, 
New York State Conference Board of 
Farm Organizations, and was accepted by 
Neal Dow Becker, chairman of its Board 
of Trustees. 

At the request the farm organiza¬ 
tions which contributed to the building, it 
was named by the Board of Trustees in 
honor of the late Elmer S. Savage, pro¬ 
fessor of animal husbandry in the College 
of Agriculture. Prof. Savage had been 
associated with Cornell for 35 years, and 
in that time became one of the dairy 
industry's outstanding leaders. Most of 
his work was done in the field of dairy 
cattle nutrition, from which came the 
Cornell Calf Starter Method. One of his 
greatest contributions was the initiation 
of the widely adopted "open formula" 
plan for the maAeting of livestock feeds. 

The Medical College of Virgliili 
was presented a portrait of Wortlcy F. 
Rudd, former dean, School of Pharmacy 
of the College, by the Rieijroond RetaO 
Druggists Association, November 7, at 
the Richmond Academy of Medicine. 
Dr. Rudd retired July 1 after serving 27 
years as dean and 43 years as a faculty 
member of the College. The portrait was 
painted by John D. Slavln of Richmond. 

The University of Wisconsin has 
obtained a reconverted aircraft turbo- 
supercharger of the type used to "boost" 
bombers to heights of some 40,000 feet 
during the war for use in a research pro- 
^m designed to develop new and better 
fuels and superdiargers for combustion 
engines. The program* which is behig 
supported by the Wisconsin Alumni Re^ 
search Foundation, wiU be under the 
direction of Phil Myers and Otto Uyo- 
hsim* of the engineering faculty. The 
temperatures resultteft fma the ^ombuiir 
tion which |>oweA rotor to 
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r|k,m. win be studied by the uae of 
an ekctKMxptkal pytotneter, which the 
t#o nm in^ted several years ago to 
study combustbn in diesel engines. This 
instrument works on the principle of the 
**Blecttk eye” by gau^g ^e temperature 
of the rotor, or of the e^loding vapor in 
the cylinder in the case of the diesel, by 
measuring the intensity of light through 
a quarts window. 

The University of GeorgUt Athens, 
has announced the following additions to 
Ks Department of Biology: I. C. Kit- 
chin» formerly associate professor of 
Koology, University of North Carolina, 
associate professor; Donald C. Scott, 
University of Indiana, instructor; and 
Charles O. Hathaway, University of 
Virginia, instructor. 


to begin b 1948, Support is available for 
physiological, biochemical, and patho- 
loglca] research which bears oh catdio* 
vascular problems, as well as for clinical 
investigation b this field. About $500,000 
will be awarded for these grants. 

Postgraduate fellowships for training 
in research for 1948-49 arc also available, 
and applications will be received for these 
up to January 1, 1948. Preference will be 
given to candidates wishbg to work in 
the broad field of cardiovascular function 
or disease and to those wishbg to work b 
bstitutions other than the ones where 
they obtabed most of their experience. 
A Ph.D. or M.D. or the equivalent is re¬ 
quired. About 12 fellowships will be avail¬ 
able with annual 8ti{)cndsof $2,500-$3,500. 

Later m the year, the Fund will also 
offer a number of predoctoral research 


This fellowship was established b 1946 
for scientific personnel of Smith, K lb* 
k French Laboratories who deto to 
continue their academic studies. 

Meetix^B 

The 1947-48 series of Laity Lec¬ 
tures, given by the New York Academy 
of Medicine, 2 East 103rd Street, New 
York, began October 30 with a lecture on 
“The Atom in Civfl Life*' by Lewis L. 
Strauss, member of the U. S. Atomic 
Energy Commission and the Naval Re¬ 
search Advisory Board. Succeedbg lec¬ 
tures will bclude; "The F^chology of 
Leadership in War and Peace/* George 
Ronald Hargreaves, formerly assiitant 
director, Army Psychiatric Division, 
War Office, Great Britam, November 19; 


At the Indiana University Medical 
School, Indianapolis, Randall Thomp¬ 
son, formerly of the Medical College of 
Virginia, has been appobted chairman of 
a newly-created Department of Micro¬ 
biology, and Thtmnan B. Rice, formerly 
chairman, Department of Bacteriology 
and Public Health, has been named 
chairman of the now separate Depart¬ 
ment of Public Health. 

Fellowships 

Kenyon Thomas Paynor graduate 
student, Division of Agronomy and Plant 
Breedmg, College of Agriculture, Uni¬ 
versity of Minnesota, has been appointed 
Conway MacMillan Memorial Research 
Fellow in Botany for the academic year 
1947-48. This fellowship was established 
at the University in 1946 by Charles 
J, Brand, economic consultant and alum¬ 
nus of Minnesota. 

The Mellon Institute of Industrial 
Research has announced the establish¬ 
ment there of a research fellowship by 
the Fanny Farmer Candy Shops. This 
lellowshbi headed by M. O. Mayberry, 
will carry on wide investigations relating 
to important baaie problems in confec- 
tlon^ technology. The program em¬ 
braces all phases of candy making, includ¬ 
ing icientffic methods for die betterment 
of manufactoring procedures and es- 
peddly for defihbg and controlling the 
of prodneu. 
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fellowships. Further information may be 
obtained from the Scientific Director, 
Life Insurance Medical Research Fund, 
2 East 103rd Street, New York 29, New 
York. 

Lehigh University has recently 
awarded 10 graduate study fellowships, 
four of which went to foreign students. 
Among the recipients are; Frederick R. 
Gardner, Queens University, Toronto, 
awarded the Sinclair Printing Ink Re¬ 
search fellowship in chemistry; Chlng- 
Huan Tang, National Central Univer¬ 
sity, Nanking, China, the Lawrence Cal¬ 
vin Brink fellowship in civil engineering; 
Bernt Roald, Technical University of 
Norway, Trondheim, the Roy R. Homor 
research fellowship in metallurgy; Walter 
B. Munz, Swiss Institute of Technology, 
Zurich, the C. Kemble Baldwin research 
fellowship in mechanical engineering; 
Helmut Tielsch, Alabama Polytechnic 
Institute and University of Michigan, 
the New Jersey Zinc Company fellow¬ 
ship in metallurgy; Charles P. BUd, 
University of Virginia, and Donald £. 
Knulk, Ohio State University, the Wil¬ 
liam C. GotshaU scholarships in metal 
lurgkal engineering; Ludwig R. Kowal¬ 
ski, Duke University, the Weitinghouse 
feliowshq) in mechanical engineering; 
and Richard C, Huyett, Lehigh Univer¬ 
sity, the Consolidated-Vdtee Aircraft 
Coipomtion fellowship in mechanical 
engineerit^. 

Paul A. Geary» research chemist, 
Smith, Kline 8c French Laboratories, 
FhUaddphla, has been awarded the sec¬ 
ond Walter G. Karr fellowih^ to finance 
hlspostgraiduate studies in physScsl chem¬ 
istry at the Unfvereity of Pennsyivaoia. 


"Food and Civilisation," Sir Raphael 
Cilento, director, Divi^n of Social 
Activities, United Nations, December 17; 
"On Being Old Too Young/* Edward J. 
Stieglitz, chief of medical staff, Suburban 
Ho^ital, Washington, D. C., January 22; 
“Perspectives in Cancer Research,” 
Cornelius P. Rhoads, director, Memorial 
Hospital, New York, February 4; “Psy¬ 
chiatry for Everyday Needs,** William 
C. Menninger, The Meiminger Founda¬ 
tion, Topeka, Kansas, February 26; 
and "The Interrelation of Pure and Ap¬ 
plied Science in the Field of Medicine,” 
James B. Conant, president, Harvard 
University, March 11. All lectures, which 
begin at 8:30 P.M., are free of charge and 
open to the public. 

The American Mathematical Soci¬ 
ety will hold its 429th meeting at Wash¬ 
ington University, St. I.;OuiB, Missouri, 
November 28-29. Sessions will begin at 
10:00 A.M. Friday and will continue 
through Saturday morning. Marshall 
Hall, Ohio State University, will speak 
Friday morning on the topic, "Founda¬ 
tions of Geometry, Retrospect and Pros¬ 
pect.” At 9:00 A.M. Saturday, Szedem 
Mandelbrojt, College de France and Rice 
Institute, will speak on "Analytic Con- 
tinuatbn and Infinitely Differentiable 
Functions, a General Frincipk.” A dinner 
will be held Friday at 6:30 P.M. in the 
McMillan Hall dining room. 

The American Society of Mechanl* 
col Engineers will meet December 1-^5 
in Atlantic City, New Jersey, with head¬ 
quarters at Chalfonte-Haddon Hall. 
Among the ASME guests will be David 
I^^mthal, who will q)eak at a nuckar 



energy luncheon on December 2; Fred S. 
McConnell, pre^dent of the National 
Coal Association, who will address a fuels 
dinner Tuesday evening on *tThe Coal 
Industry lx)oks Ahead’*; and Iv 0. 
Shreve, president of the U. S. Chamber 
of Commerce, who will participate in an 
education session on the afternoon of 
December 1. 

I« addition to nuclear energy, a second 
featured topic will be rocket research* 
In several sessions co-sponsored with the 
American Rocket Society, an affiliate of 
the ASME, the topic will be discussed by 
Clark B* Millikan, director of the Guggen¬ 
heim Aeronautical Laboratory, California 
Institute of Technology, giving special 
attention to a review' of the 10 years of 
research at the Laboratorj’, and Wenier 
von Braun, technical director of Ger¬ 
many’s Peenemunde Rocket Research 
Base during the .war, who m][ speak on 
the development of the V-2 missile, A trip 
has been arranged to the Atlantic City 
Naval Air Station for demonstrations of 
rocket-assisted take-off, flights of A.S.F. 
and naval jet-proi>elle<l aircraft, and 
static firing of a liquid fuel rocket engine. 
Exhibitions of equipment and material 
in the fields of jet propulsion, gas turbines, 
and nuclear energy have been invited 
from the war, navy, air, engineering, and 
scientific branches of the Government and 
industry. 

Sessions have also l>een scheduled on 
machine design, metals engineering, rail¬ 
roads, fuels, safety, process industries, 
powder test codes, rubber and plastics, 
wood industries, petroleum, aviation, 
power, oil and gas power, hydraulics, and 
industrial instruments and regulators. 

The American Academy of Pedi¬ 
atrics will hold its annual meeting De¬ 
cember 9, in Dallas, Texas, The program 
will be devoted to three papers outlining 
the findings to date of the Academy’s 
two-year Study of Child Health Services 
in Alabama, Illinois, Montana, New 
Hampshire, New Mexico, Nortli Carolina, 
Oregon, District of Columbia, and Mary¬ 
land. Warren R. Sisson, chairman, Com¬ 
mittee for the Study of Child Health 
Services, will discuss “the total volume 
of medical care to children, based on on 
analysis of eight selected states.” John 
P. Hubbard, director of the Study, will 
present a paper on *‘a review of private 
practiced pediatricians and general prac¬ 
titioners.” “Facts and figures on pedi¬ 
atric education" will be presented by 
John McK. Mitchell, who has conducted 

468 


the study of pediafric education through 
personal visits to all approved medical 
schools in the United States and two in 
Canada. 

A Symposium on Northern Arizona 
Geology was held at the Museum of 
Northern Arizona, Flagstaff, on August 
26. Participants were 7 graduate students 
in geology who spent the summer in 
northern Arizona working under the su¬ 
pervision of Edwin D. McKee, assistant 
director of the Museum. ^ 

The program included; “Gedlogy of 
the North End of the Verde Valley," 
Richard Mahard, of the faculty of Den¬ 
nison University, now studying at Colum¬ 
bia; “Upper Jurassic Stratigraphy of 
Black Mesa," John Harshberger, Uni¬ 
versity of Arizona; “Ecology of a Permian 
Fauna at Walnut Canyon and Bottom¬ 
less Pits," Halka Pattison, Stanford 
University; “Fauna and Stratigraphy 
of the Fort Apache Limestone," Stejffien 
Winters, Columbia University; “Geology 
of Oak Oeek Canyon," Brninerd Mears, 
Columbia University; “The Rim Rocks 
of Sycamore Canyon," William Price, 
University of Arizona; and “A Study of 
Pediments and Drainage Divides at 
Echo Cliffs," William Eames, Columbia 
University. 

The New England Intercollegiate 
Field Geologists held their annual field 
meeting with 91 geologists |jarticipating, 
October lf^l9 in Rhode Island, with 
Alonzo Quinn, chairman, Department of 
Geology, Brown University, as host, 
assisted by J. P. Schafer. A bed rock trip 
in the area north of Providence studied 
areas of the supposedly pre-Cambrian (?) 
Blackstone series, older plutonic rocks, 
Quincu granite and granite porphyry, and 
Wamsutta sandstone and conglomerate of 
Pennsylvanian age. The following day bed 
rock exposures in the Purgatory-Ncwport 
area, south of Providence, were studied. 
Glacial and shoreline features were 
studied by geologists led by Mr, Schafer 
in Exeter, along Narragansett Bay, and 
in the Wokefield-Watch Hill morainal 
area. The 1948 trip will be held in Ver¬ 
mont with Charles G. Doll, University of 
Vermont, as leader, and the 1949 trip will 
be conducted by Joseph Trcfcthcn, Uni¬ 
versity of Maine, at Ojono. 

The 50th anniversary of the founds 
ing of the Columbus Seetlout Amer¬ 
ican Chemical Societyt ^os com¬ 
memorated at the Ohio State University 
on October 24 by a progroift on various 


phases of modern chemistry. Speakers 
included Charles Heidelberger, Univer¬ 
sity of CalifoTnia, Berkeley; H. O, L. 
Fischer, Banting Institute, University of 
Toronto; Norman Hilberry, Argonne 
National Laboratory, Chicago; and Mar¬ 
tin Summerfield, Jet Propulsion Labora¬ 
tory, California Institute of Technology. 
Charles Allen Thomas, vice-president, 
Monsanto Chemical Company, St. Louis, 
and president-elect, American Chemical 
Society, delivered the address at the 
Fifty-Year Dinner, at which time the 
three remaining charter members of the 
Columbus Section were honored. The 
charter members are William McPherson, 
emeritus president, Ohio State Univer¬ 
sity, and William Lloyd Evans and Charles 
W. Foulk, both emeritus professors of 
chemistry at Ohio State. 

The Internatloi^l Union of Bio¬ 
logical Sciences, financially sup}>orted 
by UNESCO, sponsored a symposium 
on the “Role of Trace Elements in Plant 
Physiology" at Rothamsted, Harf)enden, 
England, November 5-6. Research work¬ 
ers from Australia, Denmark, Finland, 
France, Great Britain, Netherlands, 
Norway, Sweden, Switzerland, and the 
United States participated. A report of 
the symposium will be published by the 
Union. 

NRC News 

The National Research Council has 
announced that the Merck Fellowships, 
supported by Merck and Company and 
administered by the Council, are avail¬ 
able for the academic year 1948-1949. 
This program, designed to stimulate in¬ 
terest in fields of study requiring knowl¬ 
edge of more than one science, oflers fel¬ 
lowships to provide special training to 
young men and women who have demon¬ 
strated marked ability in research in 
chemical or biological science and who 
wish to broaden their fields of investi¬ 
gational activity. Candidates must sub¬ 
mit evidence of training in these fields 
equivalent to that represented by the 
Ph.D. degree and must have demon¬ 
strated unusual research ability. Study 
abroad may be approved in some cases. 
The annual stipends are $2,500-15,000, 
and an annual allowance of $500 is pro¬ 
vided to the institution to which eadi 
Fellow is assigned, Fields of study will 
be in chemistry and biology, incKiding the 
preclinical medical sciences. Initial ap- 
ppintnwnts will be for a terra of oihk yw. 



renewable far a aecbnd year, aad, in ex¬ 
ceptional caaes, for a third year. Further 
information may be obtained from the 
National Research Council Fellowship 
Office, 2101 Constitution Avenue, N. W,, 
Washington 25, D. C. 

Deaths 

Sister Mary Rose (Murray) » pro¬ 
fessor of chemistry, College of St. Elisa¬ 
beth, Convent Station, New Jersey, died 
of a heart attack on June 11. 

Sister M. Augustlna (Brobston), 

81, chairman, Department of Chemistry, 
College of St, Elizabeth, Convent Station, 
New Jersey, died suddenly July 21. She 
had been associated with the Department 
since 1906, 

Mary Jones Fisher, at one time 
associate editor of Biological Abstracts, 
and more recently athlinterl with the 
Academy of Natural Sciences in Phila¬ 
delphia, died on October 9 in Dover, 
Delaware. 

Frederic Ewald Sondern* 80, retired 
clinical pathologist and formerly presi¬ 
dent, New York State Medical Society, 
died October 10 at Post-Graduate Hospi¬ 
tal, New York City, after a 6-week ill¬ 
ness. 

Robert H. Lombard, 59, who for the 
past 20 years had l>cen research chemist 
in the Norton Company Research Labo¬ 
ratories, Worcester, Mas-sachusetts, where 
he made imtwrtant contributions to the 
abrasive industry, died on Octolxir 11. 

Prank R. Lillie, 77, Andrew MacLeish 
distinguished service professor of em¬ 
bryology emeritus, and for over 20 years 
chairman, Department of Zoology, Uni¬ 
versity of Chicago, died November 5 in 
Chicago, 


WHh the hungry of Europe looking 
to Amerlea for food, clothing, and 
dollars to help them through the coming 
winter, we are again reminded of a way in 
which we as individuals can supplement 
the meager rations of these people. CARE 
(Cooperative for American Remittances 
to Europe, Inc.) food packages, each con¬ 
taining enough food to feed supple¬ 
mentary meals to a family of four for a 
fun tnunth, in addition to baby food, 
bkideet, <;otton, woolen, .knitting wool, 
hiniSsiuiSd hnen, and layette packages, 
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may be ordered for $10 each and will be 
diai)atched promptly to a needy European 
friend. The offices of CARE are located at 
50 Broad Street, New York City 4. 

The Federation of American Sci¬ 
entists has made provision for admission 
of members-at'large. The chairman of the 
Federation, Robert E, Marshak, in 
announcing the provision, has written as 
follows: 

“The Federation of American Scientists 
was formed to integrate those groups of 
scientists which sprang up spontaneously 
at the end of the war to alert the public to 
the implications of the devebpment of 
atomic energy and to work for sound 
legislation and jjolicy in this field. 

“Some of the major activities of the 
Federation have been (1) providing 
accurate technical information to the pub¬ 
lic and to its leaders in order to establish 
a basis for intelligent social action; (2) 
mobilizing suj)port for civilian control of 
atomic energy in this country; (3) sup¬ 
porting the confirmation of the present 
meml>er8 of the Atomic Energy C’om- 
miasion; and (4) working for a National 
Science Foundation. In items (2) and (3) 
the Federation has been particularly 
effective. 

“Scientists have played a prominent 
part in national affairs in the past two 
years, and they must continue to fulfill 
their responsibilities in the future. A few 
of the subjects under consideration by 
the meml:)erahip are the need for more 
information on the factors involved in 
Inological warfare; the re-establishment 
of the international scientific community 
by interchange of scholars, students, and 
technical information; and the general 
problem of secrecy in science. What part 
the Federation will play will be deter¬ 
mined by its members. Important policj' 
matters are carefully checked with the 
membership and decisions must be 
approved by a large majority. 

“It is recognized that the active partici- 
{jdtion of many scientists is necessary if 
the Federation is to be representative and 
effective. At present there are 2,500 mem¬ 
bers, most of whom belong to the 19 local 
associations. The Federation is anxious to 
enlarge its membership, cs{)edally in the 
smaller scientific communities and places 
where groups have not yet been formed. 

“Those who have the equivalent of a 
Bachelor^s degree in the natural sciences, 
mathematics, or engineering are qualified 
to become members-sMarge, and anybne 
who is interested in furthering the aims of 


the Federation is eligible for associate 
membership-at-large. Dues for members- 
at-large are set at $5.00 i>er year; for 
sustaining members, $10.00; and for 
patrons, $25,00 or over. 

“Inquiries are cordially invited. They 
should be sent to the Federation of 
American Scientists, 1749 L Street, N. W., 
Washington 6, D, C.*' 

The Scientific Amerlcant 102-year- 
old monthly magazine, has been pur¬ 
chased by The Sciences, Inc., which plans 
to convert it into a new magazine of the 
sciences to be edited and published by 
Gerard Plel and with Dennis Flanagan 
as managing editor. It will cover the 
ph>'aical, biological, and sticial sciences, 
engineering, and medicine, and will 
occupy a place between technical and 
professional journals and those reporting 
science in ix)pular terms. The first issue 
of the new magazine will appear early in 
1948, its price remaining at 50^ per copy 
and $5.00 per year. 

Erratum: In “Effect of Rutin on 
Anaphylactic and Histamine Shock** by 
R. J. Raiman, E. R, Later, and H. 
Nccheles (5ci««:e, October 17, p. 368), 
the first sentence of the last paragraph 
should read as follows: “Another ex¬ 
planation for the protective effect of 
rutin may be that it prevents the libera¬ 
tion of endogenous histamine, perhaps by 
unknown factors other than those which 
decrease capillary i»ermeability.“ 

Make Planes for— 

The American Philoeophleal So* 

ciety, autumn general meeting, Novem¬ 
ber 20-21, Philadelphia. 

Tennessee Academy of Science^ 

57th annual meeting, November 28-29, 
University of Tennessee, Knoxville. 

American Physical Society, Novem¬ 
ber 28-29, Houston, Texas. 

American Society of Animal Pro* 
ductlon, November 28-29, Chicago, 
Illinois. 

The National Joint Committee on 
Fertiliser Application, annual meeting, 
December 15, Hotel Stevens, Chicago. 

The Society of American Foresters^ 
annual meeting, December 18-20, Minne¬ 
apolis, Minnesota. 
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Tbe Ntture of the Iron Compounds 
in lied and Yellow Sandstone' 

L. J. £. Hones and Soi, Wsixss 

Ceftlral ExpmmBut SiaUm, 
Burecu of BUtsburiht PeHnsylvamia 

The color of eandstune usually i& due to some form of iron 
which wasptobably deposited in the sand beds from chalybeate 
water—for example, an aqueous solution of ferrous bicar¬ 
bonate. Rayleigh (J) has demonstrated geologically probable 
conditions by which both red and yellow pigments can be 
formed from chalybeate water. Using these conditions, he haa 
prepared both synthetic red and synthetic yellow sandstones. 
Both the red and the yellow pigments were demonstrated to 
be iron oxides or oxide hydrates with variable amounts of 
water. Rayleigh did not consider the difference in water con¬ 
tent between the red and the yellow to be significant so far as 
color is concerned. The present paper deals with the identity 
of these pigments. 

Rayleigh observed that chalybeate water standing undis¬ 
turbed, exposed to the air, will simultaneously form both the 
red and the yellow oxide; the former develops as a skin upon 
the surface, whereas the latter forms a precipitate in the body 
of the solution.‘Formation of the red oxide is favored by in¬ 
creasing the area of air-solution interface; formation of the 
yellow oxide, by bringing more air into solution in the chalyb¬ 
eate water. By exposing sand moistened with chalybeate to air 
at 50*C., a r^ synthetic sandstone was obuined; but by ex¬ 
posing sand submerged in chalybeate water to air at the 
same temperature, a yellow synthetic sandstone was formed. 

The oxidation of ferrous bicarbonate solutions has been 
studied previously by Albrecht (/), Schikorr (4), and Baudisch 
and Albrecht {2), oil of whom agree that when undisturbed 
ferrous bicarbonate solutions oxidize, a crust of brown mate* 
rial forms on the surface while a yellow precipitate dqx)fiits 
in the bulk of the solution. The similarity in the manner of 
formation indicates beyond doubt that the brown and yellow 
oxides of these authors are identical or closely related to the 
red and yellow oxides of Rayleigh. X-ray difiroction patterns 
showed the brown oxide to be 7 Fei 0 i*H^ (k|^docrocite) 
and the yellow oxide to be aFeA'HsO (goethite). Normally 
both yFesCh• HiO and aFesCh'H»0 arc yellow (5); but ^FeiCh* 
is quite unstable, decotnposmg to 7 FeA (maghonite- 
red) even at lOO^'C. The vFe^Oi so formed is itself metastable 
and can decompose to aFe«Ch (hematite-red). The color of the 
brown or red osdde observed by these authors isUus probably, 
due to partial decomposition of 7 Fei 0 t'H« 0 . llte oxi^tion (d 
ferrous bdearbonate solutions containing low concenttatiims 
of COi fwvors the formation of 7 FeA'HdO in bulk rather than 
aFe^*£bO (3). This may explain why 7 - rather than oFeA- 
forms in fhe surface of oxldhdng c^ybeate water. 

) Pttbliibed fo penniwloii of the dtreaor, Bureau of Mhui, XT. S. Be- 
nsrunent of the latorlor. 
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To check and extend these conclurions about Rayleii^^s 
oxides, samples of both the red and the yellow oxides were 
maefo up according to his directions and studied by X-ray 
difiractimi and the magnetic balance. Chalybeate water was 
prepareo by bubbling COi through distilled water in contact 
with high-purity iron shavings. The solution as used con¬ 
tained 0.fi55 gram Fe^/l. The yellow oxide was prepared by 
simply bubbling air through the solution and filtering and 
drying the precipitate. The red oxide was made by dropping 
the chalybeate water on a slowly rotating glass cylinder, which 
was dried by a hot plate. The temperature of the cylinder was 
kept well below 100*’C. The red deposit so formed was scraped 
from the cylinder and used without further treatment. 

X-ray diffraction patterns of the yellow qnde proved it to 
be mainly oFeA*HsO. The magnetic susceptibility was 83 X 
10^c.g.s. units/gram—in fair agreement with that of aFeiQi' 
H|0 and 7 Fe^‘HsO, both of which have susceptibilities of 
42 X 10^. On heating the sample to 200°C. for about two 
hours, the susceptibility rose to 1,2(X) X Kr”, indicating the 
presence of some 7 Fei 0 i‘Hs 0 , which decomposes to ferro¬ 
magnetic 7 Fe^. X-ray diffraction patterns of the red oxide 
showed the presence of hematite and small amounts of 7 FesQi. 
The magnetic susceptibility was 2,200 X10^ as compared with 
22 X for hematite. The roagnetisin, readily demonstrated 
with a small permanent magnet, is undoubtedly due to 

Through the courtesy of David M. Seaman, of the Carnegie 
Institute, a series of sandstones were obtained for study. A 
specimen of red St, Peteris sandstone from Mineral Point, 
Wiaconrin, contained 0.32 per cent iron as Fe«0» and had a 
gross magnetic susceptibility of about 5 X 10^. ^Fhe sand itaelf 
is almost pure quartz, as is shown by the fact that extraction 
with warm 1:1 HCl leaves a white product whose diamagnetic 
susceptibility (X ■■ -’0,43 X 10^) is nearly the same as that 
of pure quartz (X « “0,49 X 10^), The iron oxide in the 
sample thus must have a susceptibility of 1,600 X 10^. Such 
a hi^ susceptibility could have oriented only with 7 Feii 0 i. 
Since rFeA » metastabk with req>ect to aTtfit (paramag¬ 
netic, X » 22 X 10^), this hh$h susceptibfhty should be 
lowered on heating to 5(Xf C. This was found to be the case; 
the grow susceptibility for the heated sandstone was only 
0.26 X corresponding to an oxide susceptibility of 230 X 
10**. Of the sevend other sandstones examined, all had shs- 
cq>dbilit3es far greater than could be attributed to hmnatite, 
go^te, or kpidocrodte; but unfortunately, the sandstonesii 
after acM extraction, still had appredablc paramagnetijC sua- 
ceptibilitieB, and the results could not be so dearly inter¬ 
preted as in the case of St Peter’s sandstone. The suaot^tibil* 
itite were meaxiutd in a field strength of 2,500 gauss. 
lUfereoces 

t AzwttOXT, W. H. C, U7S. 
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Cftoditoaiie Oxidase* 

W. W. Wainxo, S. J. Coqfebbtkcn, S, Kollbn, 

and B. Eichel 

DepartmeiU of Physiology, 
New York UniversHy College of DenUsiry 

S«|»ration and purification of the components of the cyto¬ 
chrome oxidase complex have literally presented an insoluble 
problem due to the difficulties eiqp>erienced in attempting to 
dissolve the complex. Among the many attempts to obtain 
a solution of the enzjmne has been that of Yamagutchi, 
Hiroshi and Ogura (^)f who claimed a preparation from yeast 
and heart muscle that was active after filtration through a 
Seitz filter. Eeilin (5) repeated the work and concluded that 
the enzymes were not in solution. Hogness, Altschul, and 
Abrams (J) reported a soluble preparation from yeast, but not 
all yeasts could be used, and the oxidase from any one source 
was not constant. More recently, Haas (7) has attempted to 
prepare a soluble oxidase from yeast by subjecting an insoluble 
complex to ultrasonic radiation. He succeeded only in reducing 
the size of the particle. Later he prepared a soluble component 
which is probably cytochrome A by incubating undiluted 
oxidase in Mling water for 3 minutes {Z), 

A report by Hopkins, Lutwak-Mann, and Morgan {4) on 
the use of bile salts in the preparation of succinic dehydrogen¬ 
ase suggested to us the use of sodium desoxycholate to dis¬ 
solve the oxidase complex. By this method we have obtained a 
preparation which, when tested with the hydroquinonc-cyto- 
chrome C system at pH 7.4, is 2.5 times as active as the KeiUn 


TABLE 1 


\ 

Sample 

Total 

proteiD 

15-minute 
oxygen con- 
summon 
(min.*/0.2S 
ml.) 

QO, 

protein 

Keilin and Hartree oxidase. *. 

0.202 

27 

400 

Buffer control.. 


7 


4 per cent desoacy^olate extract,. 

0.200 

60 

1,040 

2-4 per cent desoxycholate fraction 

0.029 

26 

2,480 

Desoxyobolate control. 
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and Hartree oxidase preparation. It retains its activity after 
centrifugation for 2 hours at lfi,000 X g or after having been 
passed throuid)^ Both preparations are dear and 

red-brown in color. A partial puri^tion has been achieved 
by fractionating with Sodium desoxycholate. The fractionated 
preparation is 4-6 times as active as the original Kdlin and 
Bartrea oxidase from which it is made. 

All extracts and fractionations with desoxycholate were 
made on a Keilin and Hartree (7) oSida&c (ftwffi lamb heart) 
that had been diluted 1:1 with 0.1 M NaiKF0<-KH^P04 
buffer of pH 7 j 4. Cytochrome C was mode by the method of 
Keffin and Hartree (d), and the hydroquinone-eytochrome C 
test system was ftimilar to the one used by Haas except that 
buffer of pH 7.4 was used instead of pH 7.1. 

Tfd>le 1 summariaas the results of our first experiments. 
AB of'tha^e^^ diluted 1 ;2S with diitiHed 

wato as soon as possibla after haying been obtained in final 

tits 



form. The control for the„Keilin and Hartree oxidase conristed 
of 0.25 ml< of 04MNa^a'KH«IHXbufoof|^74that|pr 
the two desoxycholate preparBtionaofO.25 ml.,2percentsodittm 
desoxycholate. The 4 per cent desoxycholate extract was made 
by adding 80 n^. of desoxycholate to 2 ml. of the Keilin and 
Hartree oxidase, grinding in a cold mortar at 4** for 10 minutes, 
and centrifuging at 16,000 X g for 1 hour. The 2-4 per cent 
desoxycholate fraction was prepared by adding 40 mg. of des- 
oxychdate to 2 ml ol the Keilin and Hartrde oxidase, grind¬ 
ing and centrifuging as above, and then adding to the precipi¬ 
tate 2 ml. of 4 per cent desoxycholate made up in 0.1 M 
NagHPOvKHiPOt buffer of pH 7.4. Following a grinding in a 
cold mortar for 5 minutes at 4^, the suspension was centrifuged 
for 1 hour at 18,000 X g and the supernatant tested immedi¬ 
ately after being diluted. 

The effect of 2 inhibitors on the activity of the desoxycho- 
late-Keilin and Hartree oxidase is shown in Table 2. The en¬ 
zyme preparation was made by adding 3 per cent of desoxycho- 
late to a KeiUn and Hartree oxidase, grinding in the cold for 10 
minutes, and centrifuging for 1 hour at 20,000 X g. The com¬ 
plete inhibition by 1 X 10^ M NaCN and NaNi suggests that 
one of the enzymes involved is probably cytochrome oxidase. 

These sodium desoxycholate preparations were unable to 
mediate the oxidation of d-glucose by d-glucose dehydrogenase 
of mammalian liver, even though the diphosphopyridine nu¬ 
cleotide and cytochrome C were added. This observation 
agrees with the work of Hopkins, Lutwak-Mann, and Morgan 
(4), who were unable to catalyze the oxidation of succinate 
with their preparation. These reactions will be studied apectro- 
photometrically in the immediate future. For the present it 


TABLE 2 


Sample 

Final concentration 
of inhibitor 

l9-minute 

ouftm 

oonsuap- 

tion 

(mm.y 

OJSml.) 

protein 

3 per cent dnoxycholate j 

1 X 10^ M Na^ 

1 X lO"* M NaNi 

40 

2 

1,030 

0 

extract* [ 

6 

0 

Desoxycholate control 


6 



* Total protein •• 0.140 ing./D.25 ml. at 1;25 dilnUon. 


appears that cytochrome oxidase should be a constituent of 
these sodium desoxycholate-Keilin and Hartree oridase prepa¬ 
rations. This conclusion is baaed on the inhibitory action of 
NaCN and NaNi and on the fact that the aicygen consumption 
is reduced by about 95 per cent in the absence of cytochrome C. 
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Differeadal Rate of Death for Large and 
Small Fishes Caused by Hard Gold Waves 

Gordon Gunter 

Marine Laboralory^ 
The University of Miami^ Coral Gables 

In 1930 Hildebrand and Cable (J) noted some indication 
that young marine fishes survived sudden cold spells better 
than larger ones, Gunter (2) in 1938 independently made ob¬ 
servations indtcating that young poikilothermal marine ani¬ 
mals survived cold spells better than their eiders. The question 
Was raised again in 1941 by Gunter {2) in a discussion of the 
mortality caused on the Texas Coast by the hard cold wave 
of 1940. 

Baughman (i), in a recent popular account of the damage 
done by the January 1947 freese on the Texas Coast, noted the 
peculiar absence of small redfisb, Sciaenops ocellata (Linnaeus), 
among fishes killed by the freeze, although their larger con¬ 
geners were quite abundant. 


TABLE 1 

Nnmsftfi, SimcB, Ain) Means of Two Species of Fishes Taken Followxnq 
THE COU) SFEI^ of JaNTTAEY 1, 1942, IN COFANO BaY, TeXAS 


Species 

Condi¬ 

tion 

No. 

Length 

range 

(mm.) 

Arith- 

metlc 

mean 

Me- 

^an 

Mode 

Anekea mitcMlli diaphana 

Alive 

150 

22-76 

37,2 

34.8 

34.8 


Dead 

38 

27-68 

41.2 

40.5 

44.3 

Menidia btryllina peninsulae 

; Alive 

127 

.22-74 

1 40.0 

36.3 

31.2 


Dead 

1 

10 

38-55 

j 46.6 

46.8 

45.5 

Both species combined 

Alive 

277 

22-76 

38.9 

35.6 

30.8 


Dead j 

48 j 

27-68 

42.3 

43.0 

44.7 


On January 1, 1942, a light cold wave struck the Texas 
Coast. The occurrence was described by Gunter in 1945 {2). 
Since regular observations were being made at set stations at 
that time, it was hoped that any differential mortality occur¬ 
ring between young and older fishes would be detected. How¬ 
ever, the cold spell was light and few fishes were killed. Only 
in Copano Bay, where two small fishes, the bay anchovy, 
Anchoa mitchiUi diapitana Hildebrand, and the Gulf silverside, 
Menidia beryUina peninsulae (Goode and Bean), were killed in 
small quantities, were all conditions proper for comparison. 
Total length frequency curves for each species were drawn, 
and although “they might appear to be slightly indicative of a 
differential effect of cold on the smaller and larger fish,” due 
to the small numbers of the sample and the slight differences 
shown they were not accepted as proof and were not presented. 
However, since the size ranges of the two species corresponded 
very closely, it has been decided that there is no logical regson 
why the two samples should not be combined to give better 
exposition of the data. 

The conditions under which the two fishes were caught were 
stated in some detail by the writer in 1945 (2) and will not be 
repeated. All fishes were measured in millimeters. Although 
392 anchovies were taken, only 150 were measured. All dead 
anchovies and all sUversides taken were measured. The num¬ 
bers of specimens of each species, alive and dead, the length 
ranges, and means for all groups, separate and combined, are 


given in Table 1. >^pUcation to these data of Fisher’s method 
{Sktiutical methods for research workers, 10th ed., p. 96) for the 
treatment of 2 x 2 tables was made by Frank W. We 3 maouth, 
to whom the writer is much indebted. If the distributions are 
divided into “large” and “small” at the size giving no “small” * 
dead fish, the 2 x 2 tables given in Table 2 are derived. The 
chances of getting the numbers in the cells with the observed 
marginal totals are 4 and 5 in 10,000, a highly significant dif¬ 
ference in mortality for large and small fish. 

These data are taken as indicative of the fact that under 
natural conditions the larger specimens of certain species of 
fishes^re killed by cold waves in proportionately greater 
numbers than the smaller specimens. The observations bear 
out unchecked general observations previously made by the 
writer and others and cited above. 

Much more extensive observations on this subject should be 
made both in the field and in the laboratory. Pearse and 
Wharton (4), in connection with their life-history study of the , 
marine turbcllarian, Stylochus inimicus Palotnbi, found that 
ybung worms survived induced cold better than larger speci¬ 
mens. This is the only experimental work on the subject with 
which the writer is acquainted. ^ 


TABLE 2* 



Anchoa milchiiti diaphana 

Small 

(26 mm. and 
less) 

Large 

(27 mm. and 
more) 


Alive...... 

31 

119 

150 

Dead. 

0 

38 

38 


31 

157 

188 

p - ,0045 






Menidia heryllina peninsula* 


Small 

(37 nun. and 
less) 

Large 

(38 mm. and 
more) 


Alive. 

70 

57 

127 

Dead. . 

0 

10 

10 

p » .0054 

70 

67 

137 


* Dividing the diutributions into snd st the length 

below which there are no small deed fish, gives the 2 x 2 tables, ebowing a 
significant difference in mortality of large and small fish. Sec text for full 
e:q)lanation. 

Keasons for a possible differential mortality of young and old 
poikilothermal animals are completely unknown, and any dis- 
cuBsion of the point would be pure conjecture. However, this 
subject raises many Interesting questions concerning compara¬ 
tive and general physiology, especially as they are concerned 
with the phenomena of aging. 
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Hemophilia: The Medbaaism of 
Development and Action of an 
Anticoagulant Found in 
Two Cases' 

John S. Lawrencse and Charles G. Craddock, Jr. 
Depaftmmi of Medicine^ UniversUy of Rochester 
School of Medicine and Dentistry^ and Medical 
Clinic, Skong Memorial and Rochester Municipal 
SospUaly Rochestery New York 

In this preliminaty report the nature of an anticoagulant 
found in the circulating blood of two hemophiliacs is pre¬ 
sented. One of these patients (W. P.) was previously reported 
by Lawrence and Johnson (i). A second case was studied by 
Munro and Jones (4), who felt that the anticoagulant appeared 
as a result of repeated transfusions. Later analysis of the blood 
of this patient (J^ 5) revealed the anticoagulant to be asso¬ 
ciated with the gamma globulin fraction of blood. 


TABLE 1 

Deuonstbation ov Anticoagulant Etfkct of Blood or Patients W. P. 
AND D. M. ON Noksial Blood 


Tube No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Pstient’i blood (cc.). 

0.0 

0.0 

0.0 

0.4 

0.8 

t.2 

1.6 

2.0 

2.0 

2.0 

Normal blood (cc.) _ 

2.0 

2.0 

2,0 

1.6 

1.2 

0.8 

0.4 

0.0 

0,0 

0.0 

Clotting time (min.) 
Patient Bate 

•W. B V V46. 

8 

8 

8 

7 

8 

8 

8 

70 

71 

68 

W.r. 4/24/47. 

6 

6 

7 

8 

10 

16 

36 

60 

52 

60 

W.P. 4/29/47. 

7 

7 

6 

10 

12 

18 

40 

58 

56 

58 

D.M. 4/22/47. , . 

8 

6 

6 

14 

IS 

16 

17 

75 

73 

75 

D.M, 4/23/47. 

6 

6 

6 

9 

14 

15 

16 

100 

98 

95 


* This t««t was performed 8 months after the last transfusion. 


The two cases included in this report are typical, proven 
hemophiliacs, each having hod the disease since childhood. 
It had been observetl that, at various periods when hemorrhage 
was severe, each would become refractory to treatment, 
continuing to bleed with elevated coagulation times in spite 
of repeated transfusions. At such a time an anticoagulant was 
found in the circulating blood of W. P. by Lawrence and 
Johnson (7). However, in the interim between hemorrhagic 
episodes both patients were relatively asymptomatic. During 
such a period W. P. was tested for the presence of an anti¬ 
coagulant, and none was found. 

At the time of admission to this hospital, both patients 
were bleeding severely, W. P. from the gastrointestinal tract 
and D. M. from the genitourinary tract. Each was immedi- 
a;tely given whole fresh blood, unfortunately before an anti¬ 
coagulant test was performed. However, the coagulation times 
were followed at i-hour intervals. W. P. was found to show 
no response at all, either symptomatically or as measured by 
the coagulation time. D. M. responded transiently to the 
first transfusion, the coagulation time falling from 60 to 
15 minutes, but rising again over a 3-hour period. Subsequent 
tnuiE^fu^tms resulted in no improvement either clinically or 
by laboratory findings. In fact, in the case of D. M. it was 
noted that, after two transfusions of whole fresh blood and 

> This doenmeot 1 b bued on work performed under Contract No .W-7401 - 
«Ba*49 tor tbo Atomic Energy Project at the Univeraity of Roebciter. 
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two injections of one vial each of antihemophilic globulin 
(Fraction I of Cohn-Squibb), the coagulation time had risen 
from an average of 60 minutes to 120 minutes. 

Following these observations, both patients were tested for 
the presence of a circulating anticoagulant as follows: 

After first injecting 5 cc. of saline, 10 cc. of blood were re¬ 
moved at exactly the same moment and rate from the patient 
and a normal subject, respectively. The two samples were then 
mixed in varying amounts in clean, graduated, 15-cc. centri¬ 
fuge tubes which had been rinsed with saline. The results 
(Table 1) were found repeatedly and indicated definitely the 
presence of a circulating anticoagulant which had the ability 
to prolong the coagulation time of normal blood. Control 
tests performed with the blood of two ordinary hemophiliacs 
gave negative results, the clotting time being normal in all 
tubes in which any normal blood was present. The anticoagu¬ 
lant could also be demonstrated by mixing plasma from the 
patients with normal plasma in varying amounts. 

An attempt was then made to determine which phase of 
coagulation was inhibited by this anticoagulant. The pro¬ 
thrombin concentration and conversion rate were normal fbr 
both patients, thus eliminating the presence of anti-pro throm¬ 
bin. Antithromboplastin, as described by Tocantins (7), was 
not present because, even though the blood was handled in 
such a way us to destroy the antithromboplastin which he 
described, the anticoagulant effect was still present. Also, 
tests using thromboplastin serially diluted to the point where 
its action on normal plasma was delayed failed to show any 
greater delay in prothrombin conversion when the plasma of 
either patient was used. Antithrombic activity was not found 
to be present since, when a known amount of thrombin (2 
units) was added to the plasma of the patients (0.1 cc.), clott¬ 
ing occurred in the normal time. Antifibrinogen was not 
present since the final fibrin clot which formed in these cases 
was normal in its volume, retraction, elasticity, and strength. 
Tliercforc, it was evident that the anticoagulant was not 
antagonistic to any one of the components of the classical 
theory of coagulation. 

Electrophoretic fractionation of the plasma of W. P. was 
performed by Eric Ailing. Of the four fractions separated in 
this manner, one (fraction #1) contained only gamma glo¬ 
bulin, and another (fraction contained all Components 
except gamma globulin. Each of these fractions was then 
tested for its anticoagulant activity. It was found that all 
fractions except fraction inhibited the coagulation of 
normal plasma. Therefore, the anticoagulant was associated 
with gamma globulin. This finding is similar to that of Mon¬ 
ro (5). 

Since the anticoagulant was a gamma globulin and since it 
appeared only after rc[>cated transfusions of whole blood or 
injections of antihemophilic globulin, it was thought con¬ 
ceivable that the anticoagulant might be the result of an 
**immunizatioii^* of the patient with some substance present 
in normal blood or Fraction 1 of Cohn but lacking in the 
patient’s blood. Consequently, precipitin tests were performed 
using the sera of the two patients against serial dilutions of 
Fraction I of Cohn, containing a known amount of protein 
and adjusted to a pH of 7.0, There were positive predpitlns ib 
the sera Of both patients, W. F. being posdtive at 1/320 and 
D. M. at 1/160. Control tests using normal sera, sera from 
notthemophilic patients who had received frequent trant- 

473 








Aftd leim of ordinary hemophaiaot were negative. 
.Cdotvol antigenft of purified gamnui ^bulinp human fibrino- 
gUD, and albumin gave negative results. These titers were 
obtrined r^aeatedly, no diange being noted throughout the 
hospittl stay, in spite of repeated transfusionB. 

The anticoagulant was then shown to inhibit directly 
aatihemophiUc gbbulin. Taylor, si ol* (d) have shown the 
im vHro effect of sntihemophiHc globulin in lowering the 
dotring time of hemophiliac patients. This could be rep>eated 
by US in the case of ordinary hemophiliacs who responded to 
blood or plasma in the usual fashion. However, in the two 
parients presented no effect was noted. Also, if the antihemo¬ 
philic globulin was first incubated with the proper amount of 
serum from each of these patients, Its acceleratory action on 
the dotting time of ordinary hemophilic blood was lost. If 
the globulin was incubated with the same amount of normal or 
ordinary hemophilic serum, the acrivity of the globulin when 
add^ to the blood of an ordinary hemophiliac was unim¬ 
paired. 

It was evident from these results that the antihemophilic 
globulin, which alone had such a marked acceleratory effect 
on ordinary hemophiliac blood, was in some way tied up by 
the sera of these two patients. In view of the demonstration 
of definite predpitins in their sera it was felt that the sera 
probably inhibited or tied up the antihemophilic globulin by 
means of an antigen-antibody reaction. 

On the baris of the evidence presented the following hy¬ 
pothesis was formed to explain the presence of the anticoagu¬ 
lant in these two patients. Each was deficient in, or lacked, the 
substance known as antihemopluUc globulin in bis blood— 
a substance shown to be essential for the coagulation of blood 
in the noarmal time. Just where this globulin enters into the 
coagulation mechanism is unknown, but it would seem that it 
is necessary for Uberation of thromboplastin from platelets in 
the first stage of clotting. When this globulin is given intra¬ 
venously to ordinat)^ hemophiliacs, either in the form of fresh 
blood or plasma or antihemophilic globulin contained in 
Fraction I of Cohn, it causes a marked acceleration of coagula¬ 
tion {2), In these two cases repeated injections of this globulin 
are thought to have resulted in the formation of antibodies 
against this globulin. These antibodies, of course, have the 
ability to inhibit any globulin which is later given. Therefore, 
these tmtients became refractory to further transfusion or 
injection of Fraction 1. No beneficial effect resulted from 
further injections since the active globulin factor which was 
being given, and which is^necessaiy for normal coagulation, 
was immediately rendered ineffective by the circulating 
antibodies. Likewise, the circulating antibodies would exert an 
anticoagulant effect when the patients’ blood was mixed with 
normal blood in vitro by Inhibiting the globulin substance 
present in normal blood. 

The explanation proposed for the development of a re¬ 
fractory state to transfusion in these two hemophiliacs, baaed 
upon an immunologic response to injections of a globulin 
fraction deficient or lacking in their blood, may also be the 
underlying factor in the refractory phase manifested by many 
hemophiliacs, The appearance of specific antibodies which 
inhibit antihemophilic globiilin, and thus delay the coagula¬ 
tion of normal bbod, may depend upon several factors which 
are not yet clear, Whether or not a complete absence of this 
globulin from the blood of the hemophiliac receiring trans- 
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Ibrions or uriecriwa of the ^ 

davebpmeiit of these aarilwdies is iwA knm. P 
am vaiyl&g degrees of hemophiha accompaniad by vaiying 
degrees ol defidency of this gbbuHn and varying ability to 
reipond to injections of the i^bulin. In some of those who * 
have a mariuri lack, or perhaps a ccnuplete absence, of the 
gbbulin in their blood ^ response would be “isoimmunl- ^ 
aarion” with the development iri antibodies against the in¬ 
jected globulin. These cases would show a refractory state to 
further injections of globulin, and their blood would demon¬ 
strate anticoagulant activity when added to normal blood. 

Fuller investigation is to be carried on to determine if a 
mochanism mch as that described is more generaUy appficable 
to hemophilus who become refractory to treatment. 
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A Homogeneous Emulsion of Fat, Protein, 
and Glucose for Intravenous 
Administration 

B. G. P* SHAVntOTF and Cnca Feank’ 

lahomtory of ExperimenSal Snrgory, 
Nifw York University CofUge of Medicine 

Several investigators (J) have reported success in the prepa^ 
ration of various types of fat emulrions, some of which were 
well tolerated on intravenous injection into animals. Also, ex¬ 
perimental evidence has been produced to show that such fat 
adminlstmd intravenously was properly metabohaed for 
energy uriUxation (2) and was not lost in either urine or feces. 
Intravenous studies of emulsions combining the three primary 
foodstuffs were attempted only once (i), and, had this proce¬ 
dure been routinely practical, it would have constituted 
another advance in surgical parenteral nutiition. 

Egg lecithin, soybean phospbatides, and other dmmical 
agents have been used as stabilisers in the emulsification tad 
homogenisation of fat. Such emubions, although well tolerated 
in some cases, have not been unifonnly dependable for intra¬ 
venous injection because of vaiying degrees of toxicity believed 
to be due to the chemical complexly of the stabiUi^ agent. 
Hydrophilic coUedds, both add and alkaline, were used in the 
subilization of fat but on biological investigation yrett ctis- 
carded because of the frequency of fatal embohsm after injec¬ 
tion of emulrions prepared in such manner. 

In this laborat^ two satisfactory types of fat emulston . 
have been prepared. The first type wasan cmulskm of coconut 
oil and serum albumin whidi, on homogenisation» yielded a 
highly stabile preparation well tolerated intiavenously^ The 

klht todiNMntkm dl Ffoli* UttlkeUMd Co Ttd U gntclidb :se^ 
knowtetesdi 



w;a»d type, d«dved end fat, wu pre- 

patedln ^ Aianner described below from soltitions which are 
comm^da% available in sterile containers and from a neutral 
iatorated coconut oil which can earily be sterUixed with safety. 
The loUowing represents the baric proportions of the ingredi¬ 
ents which are nuaed in a 5-gallon, sterile flask: 11. of 6 per 
cent infurion gelatin (Knox F-20), 11. of protein hydrolysate 
5 per cent amino acid solution, 200 cc. of 50 per cent glucose 
scdution, and 100 grams of pure, reflned, edible coconut oil. 

After ihoroogh mechanical agitation, the mixture is put 
through the l-ogeman homogenUer, an instrument so con¬ 
structed as to make possible sterilisation of its working parts. 
After this procedure of emulsification and homogenisation, the 
material is collected in sterile vacuum bottle dispensers without 
any other processing and stored In the refrigerator. Refrigera¬ 
tion converts the emulsion into a solid gel which can be restored 
to the Uquid state by warming the dispensing flask in hot water. 
Refrigerated samples have maintained complete stability after 
two months storage. Test samples of the pH of the emulsion 
averaged 6.5. The droplets were smaller in sisc than that of the 
canine erythrocyte and were comparable to that of the chylo- 
micra. The concentrations of fat protein and glucose were 
approximately 5 per cent each and averaged 800 cal./L Tl^e 
gelatin acted as a stabiliser, partially as a source of nutrient 
energy, and served to maintain colloid osmotic pressure. 

This emulsion was administered intravenously to 7 dogs and 
12 hospital patients. In the latter group at hourly intervals for 
a period of 8 hours during and after the infusion, temperatures, 


blood preanive readbigs, and blood samples were taken, hx boA 
groups there occurred no serious untoward teactions a8 weier 
indicated by the latter studies. Two of the animals received 
150 cc. of this emulrion (approximately 7.5 grams of fat) daily 
for 35 days. The others were sacrificed at varying times for 
evidence of fatty degenerative changes in the livery lung, brain, 
and other organs. Microscopic examination of osmic acid, 
Sudan HI, and hematoxylin eosin preparations fail^ to show 
evidence of lipoid granulomatosis. Three patients were main¬ 
tained exclusively on this emulsion during the postoperative 
period with satisfactory results. One malnourished patient 
received with benefit a total of 5,500 cc. of the emulsion (ap¬ 
proximately 200 g^rams of fat) intravenously for a period of 8 
days. The emulsion caused no thrombosclerotic changes in the 
recipient vein and was noninritating when infiltrated into 
tissue. Vitamin B and methyl donators were supplied to en¬ 
sure utilisation of fat. Penicillin could be added to the emulsion 
for intravenous administration. 
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IN THE LABORATORY 


The Importance of Controlling Cooling 
Temperatures During Embedding 
in ParafiEm 

Richard A. Popham 
DepaHmetU of Botany^ The Ohio State University 

Many textbooks of microtechnique (/) urge the use of only 
enough paraffin to cover the specimens and the use of cold 
water for solidifying paraflfin in the process of embedding. 
Johansen recommends using ice water when embedding during 
hot weather. Unfortunately, our iabmtoiy has found that this 
is not always sound advice. The use of cold water for aoUdifying 
nur particular embedding mass had always resulted in cavita^ 
tian or numerous bw^denrity areas. Usually the cavities were 
quitelaige and were locatedln the central portion of the bl^, 
separated from, or adjacent to, the embedded mateiials. In 
an attempt to rectify the situation a series of experiments were 
carried out. In the Uid^t of Johansen's recommendation to use 
ice water for cooUng, it should be stated that the experiments 
wM eendiftc^ the month of August, when tempera¬ 
tures k the room where embedding was done were 9(M>S* C. 


In the first experiment an embedding mass* with a boiling 
point of 54-56° C., heated to 56° C., was poured into paper 
“boats” 2i inches long and 1 inch wide. No spocimens were- 
embedded. Some of thd “boats” were filled (J inch thick),, 
others were poured medium full (J inch thick), and only a thm 
layer (f inch thick) was poured into others. The paraffin im 
three such sets was solidified in water at 9° C., 22° C., and 34* 
C., respectively. In each case the surface of the paraffin waa 
blown upon, and as soon as a supporting crust was formed, the 
boat was submerged for 12 hours. At the end of the 12-liour 
period, the boats were dried and the paraflin blocks removed. 

Upon cutting the blocks it was found that tiiose medium full 
and full which had been cooled at 9° C. had large (3 mm. in 
diameter) continuous or discontinuous cavities throughout the 
central portion. Both top wd bottom surfaces were decidedly 
concave. The corresponding blocks cooled at 22° C, and 34° C 
were solid and of desirable texture throughout. The top surface 
of both sets was concave. The bottom surface of those coobd 
at 34° C. was either level or slightly convex; that of those 

> Amixtttr«o{340xnuBUiof Psrawiax dOaramsof bsyberry ww^sadlS 
gMmiof itwkmbberptnffia (Ipeuiid of Paniwsx,10frftakaolctiriftnib- 
bw, 4uid i fnsS ri aspbritttiia). 
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cooled at 22*^ C. was concave but not as deeply so as in the case 
^ those cooled at 9° C. The shallowly poured block cooled at 
9° C. was Solid and of gpod texture throu^out. The sballow)y 
poured blocks cooled at 22° C. and 34° C. were somewhat 
frothy with small cavities (less than 1 mm. in diameter) 
tl^pughout.the central portion from top to bottom and to 
within 3 or 4 mm. of each side. The bottom of the shallowly 
potired block cooled at 9° C. was slightly concave, at 22° C. 
flat, and at 34° C. slightly convex. 

Solid pieces of paraflin shaped from comparable locations 
in blocks cooled at 9° C., 22° C, and 34° C. were sectioned at 
5 m <LQd 10 m. All pieces cut equally well and formed excellent 
ribbons. Pieces of each ribbon were placed on dry slides as weU 
as on slides smeared with Haupt’s adhesive and flooded with 
3 per cent formalin water. The wet slides were placed on a 
warm plate, and after the ribbons had flattened and the water 
had evaporated, both sets slides were examined microscopic 
cally at 125 and 537 magnifications. No consistent differences 
in texture, crystal size, or any other characteristic could be per¬ 
ceived or measured. 

After establishing an optimum cooling temperature range 
(22-34° C.), large, medium, and small pieces of plant materials 
were embedded in boats poured full and medium full of paraf¬ 
fin. When these were cooled at various temperatures within the 
range, the same kinds of results were obtained as for the solid 
paraffin blocks. 

It is improbable that all types of embedding masses have the 
same optimum cooling range. For this reason it would seem 
desirable, esi.>edally if unsatisfactory results have been ob¬ 
tained, to establish a range for cooling the particular embed¬ 
ding mass used. For practical purposes the complete optimum 
temperature range need not be determined. It may be found 
that very low temperatures resulting from icing the water will 
produce the best results in some cases. They certainh' do not 
give acceptable results in all cases. 

In order to determine the effect of disturbing the cooler 
bottom layer of paraffin soon after pouring, a boat was poured 
medium full of paraffin at 56° C., and the bulb of a glass ther¬ 
mometer heated to the same temperature was moved in and 
over the cooler layer of paraffin in a manner resembling rather 
rough orientation of materials. Care was taken not to introduce 
air into the paraffin by lifting and lowering the bulb of the 
thermometer above the surface. Befdre crystals began forming 
on the surface, the thermometer was removed, and the boat of 
paraffin was cooled within the optimum temperature range. 
The resulting block was solid but had scattered, minute, low- 
density areas throughout. This experiment was repeated using 
a “cold” (room temperature) dissecting needle. The resulting 
porofifin block contained smxdl holes in the disturbed layer at 
the bottom of the block and numerous, low-density, pin-point 
spots throughout much of the block. 

Our experiments have shown, therefore, that (I) for con¬ 
sistently good results, paper embedding boats should be well 
filled with paraffin to a depth of} inch or more; (2) an optimum 
cooHng temperature range should be determined for each type 
of parafi^ embedding mass used; (J) ra^d coolmg of some 
embedding masses does not appreciably improve the quality 
of the block to be sectioned; (4) the use of cold water for cool¬ 
ing may-result in cavitation and low-density areas; (5) paraffin 
blocks with flat bottoms may be obtained by choosing the cor¬ 
rect coolmg temperature; and (6) material orientation maneu¬ 


vers should be held to a minimum and be performed with in¬ 
struments warmed to the temperature of the embedding mass. 
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The Demonstration of Naturally-occurring 
Streptomycin-resistant Variants in the 
Human Strain of Tubercle 
BaAllttS H-37RV 

Kirsten Vennesland, Robert H. Ebert, 
and Robert G. Bloch ' 
Frank BilHnfis Medical Clinic ^ 
Dcpartmenl of Medicine, University of Chicago 
The development of resistance by tubercle bacilli to strep¬ 
tomycin is of considerable practical importance. To help 
elucidate this problem, an attempt was made to demonstrate 
the presence of naturally-occurring resistant variants in a 
stock laboratory strain of H-37RV by examining a large 
TABLE 1 


Streptomycin (mK-Ac.) 



0.74 

0.37 

0.16 

0B9 

Control 

Growth after 3 

0 

0 

+++ 

++++ 

++++ 

weeke 

0 

0 


++++ 

++++ 


number of organi-sms. Variants highly resistant to streptomycin 
have been demonstrated in cultures of Shigellae (5), strains of 
Staphylococcus aureus, Staph, allms, Proteus vidgaris, and 
Escherichia coli (4), and Hmophilus infiumtae (/). 


TABLE 2 



Tubes with growth 

1 

1 


3 

weeks 

4 

weeks 

Total 

3 

weeks 

4 

weeks 

Toul 

Series 1,100 tubes. 

3 

5 

8 

3 

5 

s 

Series XI, 40 tubes. 

2 

0 

2 

5 

0 

5 


Cultures were made in the liquid medium described by 
Dubos (J), using 10-cc. rather than 5-cc. quantities. A single 
4-week-old culture of the human laboratory strain H-37RV 
growing in Dubos medium was used as the source oi the test 
organisms. The concentration of tubercle bacilli (mg,/cc.) was 
determined by turbidimetric readings in calibrated tubes, using 
a blue Alter (420 dim) in a Lumetron colorimeter. Streptomycin 
assays on the si^matant fluid were done, using Kkhsklla 
pneumoniae 41 os the test organism according to the method 
described by Alture-Werbcr and Loewe (2). 

Series I: Each of 100 tubes of Dubos medium containing 
lfl.S Mg* of streptomydn/cc. was inoculated with 0.1 mg. of the 
test culture of H-37RV. 

i Supported by a graat from the TJ. S. Public Health Service. We are in¬ 
debted to Wffilew SteenluQ, of the Trudeau Laboratory, for the itrafu of 
H-I7RV and to G. Rake, 6f the Squibb luetltate for Medfcd Reieardi, fot 
thetftratoRleMeffe^wewewefM nil. 
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' Series II: Each of 40 tubes containing 37 ^g. of strepbomy- 

dn/cc* WW inoculated with 0,2 mg. of H-37. A routine Btrepto- 
mycin sensitivity assay was done on orgamsms from the same 
culture used to inoculate Series I and IX with an inoculum of 
0.1 mg. Tubes showing growth in Series 1 and II were centri¬ 
fuged, the supernatant saved for streptomycin assay, and the 
bacilli resuspended in fresh Dubos medium. A turbidimeUic 
reading was made and 0.1-mg. amounts were inoculated into 
tubes for a second streptomycin sensitivity assay. 

The assay on H-37 done in duplicate gave 0.37 ^g. of strepto- 
mycin/cc. as the amount nf^essary to inhibit growth com¬ 
pletely (Table 1). These results agreed with previous testing 
of this particular strain done in this laboratory. It is apparent 
that the tubes in Series I contained 50 times the amount of 


teriostaais on routine sensitivity assay showed growth. The 
badlli which multiplied, however, showed a remarkable resist* 
ance to streptomycin, being capable of growing in 10,000 times 
the amount initially adequate to prevent growth. It can be 
seen in the graph that growth curves for tubes containing up ^ 
to 1,000 times the amount of streptomycin usually inhibitory 
parallel the curve for the control tube. If anything, they show 
a more rapid growth than the controls. Tubes containing 
3,700 Mg* showed a flatter curve, but growth was quite distinct. 

Assays done on the supernatant fluid showed 2 Mg*/cc. in 
Series I and 4 ><g./cc. in Series 11 at the end of one month. 
The tubercle bacilli from these same cultures showed resistance 
to 3,700 lig./cc. in a subsequent sensitivity assay. Obviously, 
there had been a gradual loss of streptomycin activity, but 



Vxc. I. Slrcptomycin seiraitivity amy on resistant orKiinisnw from Series I: • micrograms of streptomycin/cc. of medium; *• % traasmissioD using the 
blue filter (420 tnga) in a Lumetron colorimeter. 


streptomycin necessary to produce complete inhibition of 
growth, and those in Series II, 100 times the amount. 

At the end of 3 weeks, 3 tubes in Series I and 2 tubes in 
Series II showed definite growth. At the end of 4 weeks, 5 ad¬ 
ditional tubes in Series I showed growth (see Table 2). 

Streptomycin sensitivity assays were done on cultures 
which showed growth in Series I and II, and the results given 
in Fig. 1 are representative. The turbidimetric values plotted 
in the graphs ore an average of readings of 4 tubes in each 
series. Note that the base line for tubes containing 3,700 
Mg./cc. is at 75. The high concentration of streptomycin gave a 
distinct yellow cdor to the medium and resulted in the high 
initial reading, rince the blank tube used for all readings con¬ 
tained pnly Dubos medium. 

Only a fraction of the tubes containing 50-100 times the 
amofont of abf^rtomydn capable of producing complete bac- 


even at the end of a month the amount of streptomycin present 
in Series 11 was more than 20 times that necessary to inhibit 
growth in the initial assay. 

Thus, by using large numbers of badlli it is possible to dem¬ 
onstrate the occurrence of streptomydn-resistant variants of 
tubercle bacilli in cultures not previously exposed to strqito- 
mycin. It is possible that these naturally resistant variants 
play a part in the development of streptqmydn resistance in 
vivo. 
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A hieUfry of the Amefrican Motlicol Aoiociation, 

Morris Flthbrin. P]:u]adelphia-*Londoii: W. B. Saundors, 

IW. Pp. xvi -f 1226. (Illustrated.) $10.00. 

This revealing volume is not a critical analyus of the devd- 
opment of the most important medical organiaation in the 
United States, but rather a chronology of its activities during 
its first century of existence, as abstracted from its Tramac- 
Hons, Projected in 1929, the satisfactory compilation of the 
book was delayed by World War 11. It was pushed to publica¬ 
tion for the centennial meeting of the AMA in May 1947 by 
the driving efiorts of Dr. FUhbein with hurried dictation, 
sdssois, and paste. The result is sometimes reminiscent of the 
famous "Tonics and Sedatives’" section of the Journal cf 
Afoerican Medical Associalumt which Dr. Firiibein has edited 
BO well since 1924. Dr. W. L. Bierring’s accounts of the 101 
presidents of the Association arc customary professicmal eulo¬ 
gies. Various Association officials offer short sketches of the 
many councils, bureaus, publications, and other ^>edal ac¬ 
tivities of the Association. From these it is clear that, in 
contrast to its first 50 years, the second half-century of the 
AMA has been extremely successful in a practical and financial 
sense. There are chronological data in appendixes, and there 
are name and subject indexes. 

The American Medical Association arose a century ago in 
cespcMue to serious abuses in medical education and practice. 
The rapid expan8i<»L of the country, with the resulting need for 
many doctors, caused a mushroom growth of medical schools 
and a large output of unsatisfactory and iinqualified physi¬ 
cians. A number of abortive attempts were made to form a 
national organization of competent medical men, in order to 
raise standards of medical education and of medical ethics. 
Thanks to the persistence and skill of Nathan Smith Davis 
(1817-1904) of BUighampton, New York, this was accom¬ 
plished. An organizational meeting was held in May 1846, in 
New York, and the first convention with delegates took place 
the foUowing year in Philadelphia. The Association has con¬ 
sistently maintained a democratic organization through dele¬ 
gates elected by State Medical Societies. After a century of 
intensive effort, it is clear that the prime purpose of the AMA 
in raising standards of medical education has been brilliantly 
Achieved. Unfortunately, there still remains much confurion 
about "medical ethics." However, the majority of physkians 
are agreed regarding their standards of professional etiquette 
and general morality, and this is an important advance. There 
is now growing appreciation that general principles of ethical 
«cmdact are more significant than a mUl^pUcity of detailed 
rules. 

An outstanding public contribution cA the AMA has been 
the gradual suppression of medical quackery. This part of the 
stoty is told with relish, and with details of Ubel suits' brought 
by various quacks as a result of published AMA reports. There 
is also much in justification of the AMA’s stand on "socialized 
medldne.” 

The official centennial story of the Assodation is an inter- 
estbg sodal document for scientists. It iUnatrates the difficui* 
ties and disippointments inherent in the devdoEMoent of larft 


prcdessional otgankatioim^ gnd suggests the wisdom of fre- 
qu^t, honest, and food^nstured seff-criticismin sudb 
ssrions for the promotion of ptofessumsl standards and 
practices. 

CKAtmcEY D. Lftskx 
The UmeersUy of Texas—Medical Branckf GalvesUm « 


Scientific Book Register 

.Bdfo, l^xtUAU C. Fimdamenials cf immmotogy. (2nd ed.) 
New’York-London; Intersdence, 1947. Pp. xvi 4- 503. 
(Dhistrated.) $6.00. 

BstTKS, Chaxles T. Insects A human welfare. (Rev. ecL) 
Cambridge, Maas.; Harvard Univ. Press, 1947, Pp. xiii -h 
154. (Illustrated.) $2.50. 

, COFBLAND, Edwin Binoham. Genera FUicum: the genera of 
ferns. Waltham, Mass.: Chronica Botanica; New York: 
Steebert-Hafner, 1947. Pp. xlv -f 24^. (JUustrated.) $6*00. 

DTK, Walter. A Nxmho autobiography. (Publ. in Anthro¬ 
pology, No. 8.) New York: Viking Fund, 1947, Pp, 218. 
(Bhistrated.) $3.00. 

Eamxs, Arthur J., and MacDanxsls, Laurence H. Ah 
introduction to plant anatomy. (2nd ed.) New York: McGraw- 
Hill, 1947. Pp. xvu + 427. (Illuatrated.) $4,50. 

Glaessner, Martin F. Principles of mkropalaeontology. 
New York; John Wiley, 1947. xvi -f 296. (Bhistrated.) 
$M0. 

Jaooar, T. a. Origin and devdopment of craters, (Geologbri 
Society of America, Memoir 21.) Baltimore, Md.: Waverly, 
1947. Pp. xvii -f 508. (lUuBtrated.) $6.00. 

JoSEPHY, E., and Kadt, F. (Eds.) Bisevior*s encyclopaedia cf 
organic chemistry. (Vol. 13, TricycUc compounds: Sexite IDC, 
CarboisocycHc compounds.) New York-Amsterdam: ]^sevier, 

1946. Pp. XX + 1265. Single voL, $104.00; serial price, 
$91.00; subscription price, $78.00. 
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L B. Laskowitz, 284 Eastern Parkway, 1947. Pp. 23. 
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Fourth International Cancer Research Congress: 

St. Louis, September 2 — 7, 1947 


£. V. Cowdry, President^- 


P RESIDENT TRUMAN, IN HIS OPENING 
message to the Congress, said: 

lliis meeting has large significance to the United 
States and to the world at large from every point of view’—so 
cial, economic, political, and spiritual. No further argument is 
needed to support such a statement than the fact that in the 
United States alone 180,000 persons die annually of cancer. 
The last w^ar showed more clearly than ever before the value 
of coordinated research. How’ fruitful, therefore, will be this 
assemhly from the whole world of scholars interested in the 
solution of the cancer problem. 

In a later telegram the President advised the Congress 
as follows: 

It is now' possible for the United States to take an impor¬ 
tant forward step tow’ard greater international cooperation 
in the held of medical and biological research. On behalf of 
the people of the United States I am pleased to announce to 
the Fourth International Cancer Research Congress that 
progress in the production of radioisotopes by the United 
States Atomic Energy Commission tiow^ permits limited dis¬ 
tribution to qualified research workers in other countries of 
radiois(Jto|)eB j)rinci|)ally for medical and biological research. 
I know that the representatives of the United State's attend¬ 
ing the cancer research congress share my hope that the 
open, impartial and truly international character of medical 
research will carry over into the realm of other i)rob1enis of 
world concern. The sharing by and among all nations of both 
the means and the results of cancer research will reduce the 
loss of life and human suffering from disease throughout the 
world. 

Thus, the Cancer Research Congress commenced very 
auspiciously. The suggestion l)y the President of tlie 
United States, that the members were pioneers in inter¬ 
national cooperation and that success by them in the field 
of cancer research might lead the way to international 
teamwork in other matters, was stimulating. The 
announcement by him that henceforth all nations can 
share in the opportunities for investigation provided by 
radioactive isotopes was a long step in the right direction. 
Indeed, it answered a question uppermost in their minds. 
The attc^ance from abroad was larger than we had 
dared expetJat a time when travel was difficult and the 
whole world was busy tiying to recover from the last war. 
The fact that this attendance amounted to 139 is due to 
help received from many sources. 

The chairman of the Governmental Liaison Committee, 
L. A. Scheele, worked long, faithfully, and wisely in 

I Profe««or of Anatom:!', Washington University, and Director of Re¬ 
search, Barnard Free Skin k Cancer St. bouin. 

SCIBNGI, Kosher 2U 1947 


Washington. We have him to thank especially for the 
effective cooperation of the U. S. Department of State. 
Had it not been for the courtesy of the Department in 
transmitting invitations to all nations of the world, except 
Japan, Germany, and Spain, the attendance of official 
delegates from abroad would have been nil. 

Early realization of the fact that, in addition to these 
official delegates, many other leaders in cancer research 
would like to attend the Congress, but could not because 
of financial obstacles, led to prompt action. S. Baync- 
Jones, chairman of the Finance Committee, raised money 
not only for routine expenses of the Congress hut also, in 
many instances, for travel. The most sulistantial donors 
were: the American Cancer Society and its agent, the 
Growth Committee of the National Research Council, 
the U. S. Public Health Service through the National Ad¬ 
visory Cancer Council, the Jane Coffin Childs Memorial 
Fund, Eli Lilly & Company, the Anna Fuller Fund, and 
Barnard Free Skin & Cancer Hospital, 

The Danforth and Donner Foundations made no pay¬ 
ments directly to tlie Congress but did financially assist 
representatives from abroad to attend. Mr. Edwin S. 
Jones of the First National in St. Louis, served as 
treasurer of the Congress. 

Represented at the Congress were: Argentina, Aus¬ 
tralia, Belgium, Bolivia, Brazil, Canada, Chile, China, 
Colombia, Czechoslovakia, Denmark, Eg)pt, El Salva¬ 
dor, France, Great Britain, Greece, India, Iran, Iraq, 
Italy, Korea, Luxembourg, Mexico, Netherlands, Nica¬ 
ragua, Norway, Palestine, Panama, Peru, Philippipcs, 
Portugal, Siam, Sweden, Switzerland, Tunisia, TurJtey, 
Union of South Africa, United States, Uruguay, and 
Venezuela. 

Representatives from Austria, Cuba, Ecuador, Para¬ 
guay, Java, Hungary, and Russia, though named and ex¬ 
pected, did not attend. Ethiopia, Lebanon, Dominican 
Republic, Eire, Finland, Saudi Arabia and Yemen, Af¬ 
ghanistan, Liberia, Costa Rica, Honduras, Poland, New 
2^aland, and Bulgaria indicated active interest in inter¬ 
national cooperation in cancer research. 

This means that 60 nations answered the call issued 
through the State Department. The U. S. attendance was 
excellent, making a total registered membership of 816, 

Unification was provided by holding all the meetings 
on the first and second floors of one hotel, The Jefferson. 
In this way many people, often talking different languages 
but having the common ambition of discovering new facts 
about cancer, helped each other in ways too numerous to 
mention. The meetings did not drag and become raonoto- 
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noua because there was so mudi irotn which to choose. 
ShiehlB Warren, chdrman of the Program Committee, 
ably seconded by the vicc-diairman, Sidney Farber, sup¬ 
plied a program of great variety. A general session of com- 
prdiensive and fairly long papers and five smaller special 
sessions of shorter reports on cancer were in simultaneous 
operation. Also attracting many was a splendid series of, 
exhibits arranged by G. W. Larimore, chairman of ex¬ 
hibits. These demonstrations of new techniques, methods, 
and results were of great help to those planning their own 
esqperiments, and the showings of well-chosen motion pic¬ 
tures, also provided by Dr. Larimore, gave inspiration 
and relaxation. Important also were the informal discus¬ 
sions on easy chairs in the corridors situated close to both 
the exhibits and the scientific meetings. 

The atmosphere of friendly give and take was carried 
Into the late afternoons and evenings by the enterprise 
and devoted service of the Local Arrangements Com¬ 
mittee, under A, N. Ameson and Lt. Col. E. C, Sibley, 
which <^tated in five subcommittees: Ddegates and 
Fardgn chairman, James F. Nolan; foreign 
CwmdaUs: chairman, Alphonse McMahon; Women*s 
EnkrUmment: chairman, Mrs. Wendell G. Scott, and co- 
chairman, Mrs. Frank R. Bradley; Enteriairment: chair¬ 
man, Wendell G. Scott; Local Transportation: chairman, 
Col A. M. Libasci. 

In addition, there was a large Reception Committee of 
38 St. Louis doctors. Much entertainment in private 
homes gave evidence of hospitality. The bringing together 
ol large groups in the evenings was accomplished by three 
dinners in the hotel, a fine supper given by St. Louis Uni¬ 
versity, and a special performance of the Little Sym¬ 
phony, offered by Washington University. 

Those attending will not be surprised that it took al¬ 
most exactly a year to make preparations for the Coii- 
gresjB. First, W. U. Gardner, president of the American 
Association for Cancer Research, consulted the National 
Research Council and received the permission of the U. S. 
Department of State. He then invited the Union Inter¬ 
national Centre le Cancer, through its president, Justin 
Godart, to join the Association in sponsoring the Con¬ 
gress, Ail winter and spring the organization of the Con¬ 
gress was devde^ed by these Committees: I^cal Arrange- 
mofUs: chairman, A. N. Ameson, and vice-chairman, Lt. 
CoL E. C. Sibley; Finance: chairman, S. Baync-Jones; 
EaMhUs: diairman, G. W. Larimore; Govemmentol 
Liaison: chairman, L. H. Scheelc; Publicity: diairman, 
M. G. SecUg; Program; chairman, Shields Warren, and 
vice-chairman, Sidney Farber. 

From August 4 to ^ptember 27 Frank McGurk, loaned 
to us by the National American Red Cross, served most 
e$ect{vely as full-time secretary general. It would have 
been greatly to the advantage of the Congress if he could 
have come' earlier and stayed longer. 

It w31 be asked what precisely were the objectives of 
the Congress beyond meetmg old friends, making new 
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onee» and the resulting cross-feitiliBarion ideas. There 
were purposes: first, to review the recent advances 
that have been made in cancer on a world-wide front> and^ 
second, to lay the basis for international cooperation so 
that research can be carried on more effectively. With the 
encouragement of the President of the United States, it 
was felt more keenly than before that the eyes of the 
thinking world were on this international gathering. Be¬ 
cause of this fact, the action of the American Cancer 
Society in delegating a member of its staff, Pat McGrady, 
a skilled publicity man, to cooperate with Dr. Seclig, 
publicity q^airman, was especially opportune. The press 
worked loyally under Mr. McGrady, The greatest care 
was necessary to give the facts without conveying un¬ 
warranted hope of the effectiveness of the new and possi¬ 
bly improved methods of treatment rq>orted, because no 
one knew better than Dr. Seelig how tragically cancer 
sufferers grasp at straws. 

This review of recent advances and up-to-date tech¬ 
niques was timely. The world is in a period of reconstruc¬ 
tion. Universities, cancer hospitals, and cUnics in some 
countries have been completely wrecked, while in others 
work has been carried on with skeleton staffs sadly re¬ 
stricted by lack of equipment and supplies. It is essential 
that the new buildings to be erected be well planned, that 
the investigators work with full knowledge of what al¬ 
ready has been done, that they have the most effective 
equipment and adequate supplies of materials such as the 
radioactive isotopes liberated by President Truman. In 
other words, to have organized cancer research poorly 
armed and informed would have been a terrible handicap,, 
especially since it is so difficult, having embarked on a 
program, to change it or abandon it and start all over 
again. Our plan is to make the transactions of the Con¬ 
gress available to all by publication in Acta imd^ the 
editorshq^ of J. Maisin, of the University of Louvain in 
Belgium, biit it is now evident that the balance in the 
treasury of the Congress will be altogether insufficient for 
this purpose and additional money will have to be 
secured. 

Even briefly to review the results of hundreds of reports 
to the Congress is not feasible here. Abstracts of many of 
them are contained in the printed program, itself a vol¬ 
ume of 168 pages. Cancer l^ing a condition that can be 
manifested by a wide variety of cells of the body from be¬ 
fore birth to the point of death in more or less remote 
re^nse to the action of hundreds of influences not only 
in man but in thousands of animal i^}ede8, the ground 
covered by it is greater than by any other disease. No two 
individuals would give the same appraisal of the advances 
reported. We are frequently asked, “Well! What really 
new was reported for tht first time at the Congress?^’ Hie 
questioner knows that he may get cancer himself, orhe 
may already l^ve it, and he definitoly has in mind prevent 
tion, diagnosis, and treatment. 

Wth respect to prevention, cancer hazards are par* 
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ticulariy great in certain inciustriee, and detailed recom¬ 
mendations were made for protection. Individual 
prediiposition to cancer was Stressed in several papers. 
Some progress was rq)orted in recognition of the kind of 
individual most likely to get cancer and of the properties 
of precancerous conditions that serve as alarm signals. 
Knowledge of the causes of cancer is to some extent help- 
ful in prevention, and much was said about cancer 
production. Viruses were considered in detail, but no 
evidence was given that human cancer is infectious. The 
nature and operation of the so-called milk factor was 
elucidated. 

The importance of discovering some chemical or micro¬ 
biological test by whidi cancer can be detected wherever 
it exists in the body and earlier than by the methods now 
in use is universally admitted. Tests based on the ex> 
amination of the blood and urine of patients suspected 
of cancer were r^>orted. Further work alone will show 
their value. The well-known technique of examination of 
vaginal smears in the diagnosis of uterine cancer was 
discussed and its wider use indicated. Success in the 
diagnosis of some lung cancers by examination of cells 
in the sputum was described. Reports on transplantation 
technique seemed to strengthen its diagnostic value. 

Improvements in treatment of cancer are, of course, 
most urgently needed. Present hope rests chiefly on early 
surgical excision of cancer before it has spread through 
the body. Distinguished radiologists and surgeons re¬ 
viewed technical procedures and results and outlined 
future possibilities. Since the logical basis for experiments 
leading to the discovery of new and different methods of 
treatment is knowledge of how cancer cells differ from the 
normal cells from which they sprmg, these properties 
were investigated by a host of techniques, and encourag¬ 
ing progress was reported. Many and sometimes favorable 
attempts to inhibit cancer growth by hormone adminis¬ 
trations were discussed. The beneficial effect of tissue 
extracts on some cancers was claimed. Numerous papers 
on chemotherapy showed beyond question the value of 
integrated research on a fairly large scale and the ad¬ 
visability of testing substances wholesale on the chance 
that some of them may prove effective. Preparations 
called KR and ACS from Russia, FA from Italy, and 
Hll from England were exhaustively investigated, but 
no claim was made that they axe the answer to the great 
question of how to cure advanced cancer. Reports on the 
new pain-killing drugs, metopon and amidone, were well 
received. 

The Congress showed that chemical and physical 
techniques are being brought to bear on cancer as never 
before. We are in a far more advantageous position than 
at the last Congress in Atlantic City in 1939. Inci- 
deatally, the second and first Congresses were held in 
Brussels in 1936 and in Madrid in 1933, likewise under 
Ihg 001011 Inteniathmale Contre le Cancer. At this, d^e 
lottrttt Ciangsess, the importance d the electron micro¬ 


scope, of pdarixation optical methods, of ultraoentrif- 
ugation, and of other techniques was manifest, and the 
new betatron was described. Most significant, perhaps, 
were the papers and exhibits on radioactive isotopes 
which served to orient investigators planning to use them 
in their own researches. 

Some, however, had the sobering thought that after the 
Congress would come a flood of letters from cancer 
sufferers, told that their cases were hopeless, pleading for 
information about new cures reported at the Congress, 
and that each and every one of these inquiries probably 
would have to be answered by saying that there is still 
no cure for advanced cancer and that they should trust 
their physicians. 

Yet a feeling of optimism pervaded the meetings. One 
great scientist marveled at the mass of facts already 
known about cancer. He remarked that the scientific 
sessions in some of the rooms were quite beyond him and 
truly stated that no single human being is capable of an 
intelligent appreciation of jthis enormous mass of knowl¬ 
edge. He mentioned the idea that someone gifted with 
the power of putting two and two together might propose 
a real cure; that is to say, if we look back some 20 years 
hence, we may wonder at our dumbness. But be was quick 
to call for more experiments. 

When questioned, some said that atomic energy had 
been harnessed and that it was only a question of time 
before advanced cancer, now considered hopeless, would 
be cured. But these were reminded that it may well be 
more difficult to solve the cancer problem than to find out 
how to make an atomic bomb. Others were impressed by 
the fact that cancer sometimes grows quickly, sometimes 
slowly, and in extremely rare cases disappears without 
treatment. They thought that an understanding of the 
reasons for these phenomena would light the way to 
purposeful control. 

The majority were simply encouraged by the teamwork 
being developed in cancer research. The old guerrilla 
warfare against cancer is being replaced by organised re¬ 
search. Yet it was admitted that a good beginning has 
hardly been made. No actual poll was taken but, rather 
careful estimates indicated that, of those presenting 
the results of researches at the Congress, the vast 
majority were working on cancer only in the time that 
they could spare in competition with other duties. As 
long as the offensive against cancer is so predominately a 
spare-time occupation it will be a half-hearted affair. 

Another serious handicap, the magmtude of which was 
brought out by sample questioning, is that few indeed of 
the investigators have enough financial backing to feel 
aUe to carry on for as long as five years; most of them 
could count on support for only one year. With such 
insecurity, the peace of mind necessary for productive 
roiearch is sadly lacking, and there is a tendency to con¬ 
centrate on get^the-resultHluickly projects, ne^ecting 
important long-term ones. 



An at the Congress were in favor of international co¬ 
operation, though some questioned its feasibility. To lay 
a satisfactory basis for this in less than a week called for 
careful thought and prompt action. 

Obviously, the 139 representatives from abroad to¬ 
gether with the 8 ofheial U. S. delegates constituted a 
group too large to make much progress, but it was evident 
that their advice was valuable and should be followed in 
this, the supremely important task of the Congress, 
emphasized indeed in the President's message. 

These national representatives therefore held an 
organization meeting on September 2. After free dis¬ 
cussion it was decided to assign the duty of making 
8I)ecific recommendations to a smaller group consisting 
of but one representative of each nation, who would 
receive counsel asd advice from his compatriots. This 
group, designated the Executive Committee of National 
Representatives, lield meetings on September 3, 4, and 
S. In order to sprep.cl the responsibility internationally, 
a representative of the United States, Great Britain, and 
Mexico acted as chairman, respectively, on these dates. 
The recommendations prepared were presented on 
September 6 in English, French, and Spanish to the larger 
body of National Representatives for approval. 

The essential feature of these recommendations was 
the establishment of a small but representative Inter¬ 
national Cancer Research Commission. It was pfoj)osed 
that the Commission consist of but one member from each 
of the nations at the Congress and that these have equal 
voting power, quite irrespective of the size of the nation 
represented. In order regularly to draw new personnel 
into the Commission, it was proposed that /lo member 
shall serve for more than three years. To decentralize the 
Commission, it was proposed that the annual meetings 
never be held consecutively in the same country, * 

Since the need was felt to build within the framework 
of an existing international organization in the field of 
cancer, it was proposed that the Commission be con¬ 
stituted as an almost autonomous division of the Union 
Internationale Con ire le Cancer. Fortunately, members 
of the Executive Committee of the Union were present 
at the Congress and formally accepted the Commission 
on this basis, which was specified in detail. It is expected 
that the Union will be closely related to the World Health 
Organization. It was agreed that cancer research is to be 
interpreted to include all efforts to advance our knowl¬ 
edge of cancer by clinical, experimental, or other means. 

It was recommended that single representatives of 
still other nations be welcome in this Commission, and 
that a five-member Executive Committee of the Commis¬ 
sion be af^inted and later be expanded to not more than 
seven members. To make this Committee representative, 
it was proposed that it consist of one member from Latin 
America, one from Asia, one from the United States, 
and two from Europe, supplemented by alternates to 
eerve in case any of the members was unable to do so. 
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Tlie actual meml^crsfuip suggested was: 

J. MiHan (Mexico), chairman; alternate, F* Leborgne 
(Uruguay) 

E. V. Cowdry (United States); alternate, W. U. Gardner 
(United States) 

V. R. Khanolkar (India); alternate, Tu-Shan Yung (China) 

J, H. Maisin (Belgium); alternate, A. Lacassagne (France) 

A. Haddow (England); alternate, J. Engelbreth-Holm 
(Denmark) 

It was understood that Haddow would represent the 
whole British Empire, 

These recommendations, finally presented to the entire 
Congress on September 6, were enthusiastically and unan¬ 
imously approved.' Consequently, the single representa¬ 
tives from each of the 40 nations at the Congress 
constituting the charter members of the International 
Cancer Research Commission, consider that they have a 
mandate from the Fourth International Cancer Research 
Congress to proceed along these lines. It is their hope, and 
we believe that of mankind everywhere, that this Com¬ 
mission soon will be expanded to include the remainder 
of the 60 nations which responded so cordially to the in¬ 
vitation transmitted by the U. S. Department of State, 
but were unable actually to take part in the Congress. 
In addition, and as quickly as possible, the cooperation 
on the same basis of Japan, Germany, and Spain is ur¬ 
gently needed. 

The appointment of new members from these other 
entering nations as well as replacement of charter mem¬ 
bers upon their retirement in three years will invigorate 
the Commission. It was clear, however, that if the 
majority are replaced after three years by newcomers 
unfamiliar with the work of the Commission, orderly 
development and continuity of work will be in jeopardy. 
For this reason it was decided to suggest to the nations 
involved that the replacing members attend the last 
annual meeting of these retiring charter members for 
experience, but without jXiwer to vote. 

Not the least benefit derived from the International 
Cancer Research Commission will flow from the act of 
choosing members as national representatives in an in¬ 
creasing number of countries all over the world. Every¬ 
where it will honor the individual, dignify cancer research, 
and strengthen public support for such research. The 
feeling was repeatedly voiced that the person chosen 
should be representative of the leading cancer research 
organization in each country, and it is not unlikely that 
this will be a factor in the creation of sucli organizations 
in nations not already so equipped. 

Dr. Millan and his Executive Committee have the 
immediate responsibility of consolidating the Commis¬ 
sion and of securing the financial life blood without whidi 
it cannot function. Wise publicity is called for. They will 
also make a detailed study of objectives and methods of 
operation and submit this at the next annual meeting of 



th€ C0imni$8iQn in 1948 at a time and place soon to be 
announced* However/ it oan be said at cmcc that the 
Commission does not seek in any fashion to control cancer 
research anywhere. That would be unwarranted in> 
trusion. Rather, 1 believe it to be the intention of the 
charter members of the Commission to give advice and 
some financial assistance when requested and to promote 
cooperation in cancer research between the nations that 
welcome it. 

No nation, large or small, has a monopoly of wisdom. 
All can participate in the world problem of discovering 
more effective means to prevent, diagnose, and cure 
cancer. Progress in cancer research springs from quality, 
not quantity. The research front in cancer is so extensive 
that many small but promising research projects costing 
but little can be selected as well as large ones. Both, are 
demanded and the sooner the belter, for there is urgency. 
There is also something to be said in favor of holding tlic 
annual meetings of the International Cancer Research 
Commission not where there are comparatively large 
groups of active investigators but in other countries 
which thereby may be encouraged more vigorously to 
organize their resources against cancer. We have great 
expectations that national frontiers will give way in the 
pooling of such resources. The vision includes some 
neighboring countries, unable financially alone to es¬ 
tablish and maintain the well-equipped cancer research 


institutes required for certain lines of inquiry, joining 
forces for the common good. 

Looking back to the feverishly active days of the Con¬ 
gress, it is dear that the Iniernmonal Cancer Research 
Commission developed smoothly because it was some* 
thing everybody earnestly wanted and because the 
wisdom of the policy of decentralization, adopted at the 
very beginning, was self-evident. This policy found ex¬ 
pression in equal representation by all nations, in the 
headquarters of the Commission being temporary and 
dependent upon the location of the chairman of the 
Executive Committee of the Commission, and in the 
decision never to hold annual meetings of the Commission 
consecutively in the same country. It is safe to say that 
the charter members of the Commission share with 
President Truman the hope that international coopera¬ 
tion thus made effective will spread to other problems of 
world concern. 

The 139 representatives of 40 nations returning home 
from the Fourth International Cancer Research Congress 
are ambassadors of good will and of hope for all nations. 
They look forward with pleasure to the Fifth Cancer 
Congress. No decision was reached as to where this will 
be held; but, as a decentralization measure, it will cer¬ 
tainly not be in the United States. Recommendations as 
to location will be made to the Union Internationale 
Contre le Cancer by the International Commission. 
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S. F, Light 

1886-1947 

The tragic death by drowning of Prof. S. F. Light on 
June 21, 1947, represents a severe loss to biology. Prof. 
Light had for 22 years been a member of the Department 
of Zoology at the University of California, Berkeley. 

S. F. Light was bom into a Presbyterian minister's 
family in Elm Mills, Kansas, After graduation from Park 
College, Missouri, in 1908, he spent two years teaching in 
government schools in Japan, two in the Manila High 
School, Philippine Islands, and two as instructor in Zool¬ 
ogy at the University of the Philippines, taking a Mas¬ 
ter's degree from that institution in 1913. Excq>t for one 
year (1914-15) at Princeton University as Procter Fellow, 
his service at the University of the Philippines as assist¬ 
ant, associate, full professor, and department head was 
continuous until 1922. From 1922 through 1924 he served 
as professor and dhairman of the Department of Zoology 
at the newly organized University of Amoy, China. Dur- 
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ing these years he published a series of careful systematic 
studies on Philippine coelenterates, especially alcyonar- 
ians and scyphozoans, and on oriental termites. Some of 
these grew out of expeditions of which one, to Puerto 
Galero, Mindoro, in 1912, Ls of special interest, because 
this site has since been chosen, largely by his students, 
for the marine station of the University of the Philip¬ 
pines. From Amoy, in addition to material for later ter¬ 
mite studies, came accounts of the astonishing amphioxus 
fisheries of that region. A great body of less tangible 
results of his contact with tropical faunas enriched his 
teaching and thinking in later years. 

In 1924 Light relumed to the States, intending to work 
for the doctorate and return to the Orient. His work on 
termites attracted the attention of the late C. A. Kofoid, 
who persuaded him to remain at the University of Cali¬ 
fornia after taking the Ph.D. in 1926 on termite flagel¬ 
lates. At this time his interest in biological aspects as 
distinct from the purely taxonomic first made its appear¬ 
ance in published work. Besides describing several new 
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genent and spedes of mastigote protozoa, he activdy 
investigated the specificity of the intestinal faunas of 
varkme termite species, both descriptively and experi¬ 
mentally, studying natural and experimental defauna- 
tkm, refaunation, and transfaunation. He was able to 
explain the previously r^rted mitotic flares in the ter¬ 
mite gut as normal tefaunation after molting, not realiz¬ 
ing how close he was to the amazing relations between 
host molt cyde and protozoan reproductive <yde, re¬ 
cently discovered by Cleveland in roaches. 

Much needed systematic work on termites was re¬ 
sumed and protozoa abandoned, however, in 1928, partly 
due to the large share of responsibility he assumed for the 
extensive cooperative investigation into all aspects of 
pure and applied termite biology which culminated in the 
volume Termiies and iemiie control in 1934. During these 
years he became an international authority on the group, 
studying in particular the species of the western United 
States and Mexico, the South Pacific, and the Orient. 
This phase gave way about 1935 to the one which con¬ 
tinued until his death—the analytical and experimental 
pursuit of problems of social physiology. During the 
course of a study involving staggering numbers of labora¬ 
tory colonies of controlled composition, a large proportion 
of which remains to be published, the unimportance of 
genetic factors and the large role and much of the mecha¬ 
nism of caste determination by interaction in the social 
complex have been documented. The discovery of par¬ 
thenogenesis in termites was one of several incidental 
results. 

. As an outgrowth of his teaching and special interest in 
the ecologic distribution of invertebrates, a program of 
analysis of the occurrence of species of the important 
fresh-water copepod genus Diaptomus was begun about 
1934. First to be accomplished was a necessary systematic 
revision by which a large and cumbersome genus was 
satisfactorily divided into many subgenera, using new 
characters demanding hig^ microscopic magnification. 
Toward an eventual attempt to explain the distribution, 
a large and carefully documented collection of western 
entomostracans was assembled during several years of 


bxUmlve work. Hie great values of such a cqllec- 
tioQ will doubtless be realized m the work ol others 
to corns. 

Light exercised in his teaching a peculiarly pervasive 
and long-lastiag influence on his students' points of view, 
interests, and habits of thought. An outstanding diarac- 
teristic of the introductory course in zoology whidi he 
taught for many years was the painstaking guidance of 
teaching assistants in pedagogical technic and basic bio¬ 
logical concepts. His advanced courses, undoubtedly 
unique i% modern invertebrate zoology, were marked, 
respectively, by a critical, appreciative phylogenetic 
morphology and a critical natural history which insisted 
on a full realization of the values of sound systematics, 
keen field observation, and concrete, testable interpreta¬ 
tion. The essence of the natural history course is to be 
found between the lines of its remarkable syllabus which 
combines a dynamic field approach to basic ecologic 
problems and practical aids to the mastery of a specific 
fauna. One of its peculiar values is the obvious flux or 
evolution, of which it represents but a stage. Its author 
always apologetically spoke of it as a highly tentative 
step toward a very important goal. 

Prof. Light played his role in biology and academic life 
in personal contacts rather than in national or university 
organs. He profoundly affected the directions and atti¬ 
tudes of many graduate students and exerted a marked 
and constructive influence in departmental affairs. His 
intimates will remember the personal qualities of modesty 
—extending to a real underestimation of self and as real 
an appreciation of disciplines whidi he regarded as be¬ 
yond his ken (viz., optics, biochemistry), of exacting 
critidsm in the use of words and ideas—driving him now 
to caution, now to very forward positions, of sincere 
interest in the human relations of all his assistants and 
students and of a highly developed aesthetic enjoyment 
of outdoor beauty. Many will feel that, althou^ they 
never really knew the inner man, they learned vividly 
the goals and standards for which he lived. 

T. H. Buixock 

Unmrsiiy of California, Los Angeles 


NEWS 

and Notes 

Lm a. DuBrldge, president, Califor¬ 
nia Institute of Technology, £. O. 
Lawrencei University of California, and 
O. M. SoUuidt, National I>efense Board, 
received honorary I). Sc. degrees from the 
University of British Columbia at its 
21st Fall Congregation, October 29. 
Dr. DuBridge delivered a lecture on 
“Science, the Basis of Industry’* and 
also f>articipated in a nuclear physics 
symfjosium at which he presented a 
j>ar>er, “The Atomic Age Isn’t Yet 
Here.” 

Robert £. Marshak, associate pro¬ 
fessor of physics, University oi Rochester, 
is now in Paris, where he will attend an 
international meeting of nuclear physi¬ 
cists, the first such gathering since World 
War II, to discuss nuclear physics and its 
social implications. I'he Paris conference, 
sponsored by the French Government, 
UNESCO, and various French scientific 
organirations, will also commemorate 
the 10th anniversary of the death of 
Lord Rutherford, distinguished British 
nuclear physicist. Dr. Marshak, chairman 
of the Federation of American Scientists, 
will represent that group at the confer¬ 
ence. 

F. R, Elrlch, research associate, 
Department of Colloid Science, Cam¬ 
bridge University, England, has been 
appointed assistant professor of colloid 
chemistry, Polytechnic Institute of 
Brooklyn. During the war, Dr, Eirlch 
won recognition from the British Govern¬ 
ment for his research on explosives. 

Paul R. Cannon, professor and chair¬ 
man, Department of Pathology, Univer¬ 
sity of Chicago, will dehver the Third 
Richard H. Jafl^ Memorial Lecture of 
the Institute of Medicine of Chicago, 
November 28, at the Palmer House, on 
the topic, “Tissue Synthesis as a Problem 
in Pathology.'’ 

Barry Setioca, research aseociateT 
of Physicians and Surgeons, Co- 
lumhk University, and consultant to 
Goiporation, recentiy flew by 

IM7 


special plane to Cairo to assist in the con¬ 
trol of the cholera epidemic and to study 
the methods employed in the treatment 
of the disease. He is cooperating in this 
study with the Division of Clinical Re¬ 
search of Schering Corporation. 

William G. Pollard, formerly profes¬ 
sor of physics, University of Tennessee, 
has been appointed executive director, In¬ 
stitute of Nuclear Studies, Oak Ridge. 
Dr. pollard has been acting director oi the 
Institute since February. 

Visitors to U. S. 

A. T, Knoppers, pharmacologist, 
Cinchona-Instituut, Amsterdam, Hol¬ 
land, arrived in New York November 17 
for a tour of medical schools in this 
country and also to attend scientific 
meetings. He can lie addressed in care of 
the Cinchona Products Institute, Inc., 
10 Rockefeller Plaza, New York 20, New 
York. 

A. K. Longair, of the Department of 
Scientific and Industrial Research, is 
exjiceted to arrive in this comitry at the 
end of this month to take up his duties as 
assistant director of the United Kingdom 
Scientific Mission, Washington, D. C. 

Grants and Awards 

Cledo Brunettl, chief, Engineering 
Electronics Section, National Bureau of 
Standards, has received the award for 
engineering achievements given annually 
by the magazine Materials and 
Mrihods. Dr. Brunetti was honored for 
his wartime development of “printed” 
electronics circuits, which opened the 
way to the Army and Navy VT proximity 
fuse. 

Glenn T. Seaborg, professor of chem¬ 
istry, University of California, and co- 
discoverer of plutonium, will be awarded 
the 1948 William H. Nichols Medal of 
the New York Section, American Chem¬ 
ical Society, at a joint meeting of the 
Society’s New York Section and the 
American Section of the Society of Chem¬ 
ical Industry, to be held March 5 at 
Hotel Pennsylvania, New York. The 
Nichols Med^l, conferred aimuaU)^ to 
stimulate original research in i^hemistry 
and considered one of the highest honors 
in chemical science, w«d loimded by the 
late William H. Ni^ols, a charter mem- 


l)er of the American Chemical Society^ 
and chairman of the board, Allied Chem¬ 
ical and Dye Corporation. It will be pre¬ 
sented to Prof. Seaborg for his research on 
plutonium, and his participation in the 
discovery of americium and curium, and 
numerous artificial radioactive materials. 

The Department of Physics, Case 
Institute of Technology, has received 
grants totaling $11,000 from the Research 
Corporation of New York. A grant of 
$6,000 will be used to complete the con¬ 
struction and the auxiliary equipment of 
the betatron which will be finished this 
year. The betatron was designed and 
supervised by Earle C. Gregg, Jr., 
Department of Physics. A grant of $5,000 
is intended for the development of new 
instruments and techniques to be used in 
connection with the betatron, a project 
which will be under the direction of Er¬ 
win F. Shrader, associate professor of 
physics, whose researches will be aimed 
at making the most effective use of the 
Ijetatron, particularly in the development 
of electron multiplier tubes. These grants 
from the Research Corporation supple¬ 
ment a grant of $7,000 given last year 
for the betatron project. 

Fellowships 

Gilbert H. rieteker, formerly resident 

and instructor in radiology, New York 
Hospital and Cornell Medical School, and 
roentgenologist, U. S. Army, during the 
war, has licen appointed Traveling Fellow 
in the Department of Radiology, Uni¬ 
versity of Texas, M. D. Anderson Hospi¬ 
tal for Cancer Research. Dr. Fletcher is 
now making a study of Euroj>can institu¬ 
tions which are devoted primarily to 
radiological investigation and treatment. 
During his tour, he will obtain data on the 
use of X-ray, radium, anti other radio¬ 
active materials in the treatment of cancer 
in European countries and will vikit the 
Radiumheminet of Stockholm, the Royal 
Free Cancer Hospital, London, the Insti¬ 
tute of Radium, Curie Foundation, Paris, 
and many other institutions. The creation 
of a traveling fellowship establishes a 
precedent at the M. D. Anderson Hospital 
and at the Texas Medical Center. An ex¬ 
change plan is being developed whet^by 
students of cancer from all parts of the 
world may come to the Hospital for brief 
courses of training and consultation, and, 
in return, Hospital personnel may visit 
the outstimding institutions abroad. 
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Fifteen young investigators In the 
taodleal sdenees were awarded travel 
feUowships to attend the International 
Phyaioloj^cal Congress held last summer 
at Oxford. Funds for five of these awards 
came from the income of the Trust Fund 
for the International Physiological Con* 
gresa, of which the American Physio¬ 
logical Society is Custodian. Ten addi¬ 
tional fellowfdiips were made possible by 
a Rockefeller Foundation grant. The 
15 men so honored were: S. B. Barker, 
associate professor of physiology, Uni¬ 
versity of Iowa; Alfred F. Bliss, assistant 
professor of physiology, Tufts College 
Medical School; Paul D. Boyer, assistant 
profcssqr of biochemistry, University of 
Minnesota; William H. Fishman, research 
associate in biochemistry, University of 
Chicago; Robert G. GrencU, instructor of 
neuroanatomy, Yale University; Morton 
1. Grojfman, af’slstant'professor of physi¬ 
ology, University of Illinois; Carl G. 
Heller, associate professor of physiology, 
University of Oregon; Rol>ert Hodes, 
associate in biophysics, The Eldridge 
Reeves Johnson Foundation for Medical 
Hiyttcs, University of Pennsylvania; 
William G, Kubicek, assistant professor 
of physiology, University of Minnesota; 
Gordon K. Moc, associate professor of 
pharmacology, University of Michigan; 
K. R. Overman, assistant professor of 
physiology, University of Tennessee; 
John R. Papjjenheimer, associate in 
physiology, Harvard Medical School; 
Walter Franklyn Riker, Jr., instructor in 
pharmacology, Cornell University Med¬ 
ical College; James V. Warren, assistant 
professor of medicine, Yale Uiuversity; 
and Earl Wood, assistant professor of 
physiology, Mayo Foundation, Univer¬ 
sity of Minms^ita. 

Colleges and Universities 

Harvard University has appointed a 
Faculty Committee to jjlan peacetime 
jobs for Harvard's most complex ralcu- 
lating machine which is still under on- 
tract to the Navy, but which works on 
peacetime computations during a part of 
every day. The membership, which will 
assure that problems of all fields will be 
conaidered, consists of Paul H. Buck, 
provost (chairman); Edward Reynolds, 
administrative vice-president; Gordon M. 
Fair, dean of engineering; James S. Sim¬ 
mons, dean. School of Public Health; 
Howard H. Aiken, professor of applied 
mathematics and di^tor of the Com- 
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putation Laboratory; Gamtt BirkhoRi 
professor of mathematics; Howard W* 
Emmons, associate prolciSor of engi¬ 
neering science; Waiaity W, Leontief, 
professor of economics; Donald H. Men- 
zel, professor of astrophysics; Julian S. 
Schwinger, professor of physics; and 
Samuel A. Stouffer, professor of soci¬ 
ology and director, Laboratory of Social 
Relations. 

The University of CaUfomig^ Divi¬ 
sion of Entomology and Porasltologyt 
has recently appointed the following men 
to its faculty: Merlin W« Allen^ assist¬ 
ant professor of entomology and assist¬ 
ant nematologist, Experiment Station; 
Deane P. Furman* assistant professor 
of parasitology and assistant parasitolo¬ 
gist, Experiment Station;' James R. 
Douglas, assistant professor of parasitol¬ 
ogy and assistant parasitologist. Experi¬ 
ment Station at Davis; Harold T. ^r- 
don, assistant Insect toxicologist, Ex¬ 
periment Station; DUworth D. Jensen, 
Woodrow W. Middiekauff* and A, 
Earl Pritdiard, assistant professors of 
entomology and assistant entomologists, 
Experiment Station; Ray F. Smith, 
instructor in entomology and junior 
entomologist, Experiment Station; Fron¬ 
ds M. Summers, principal laboratory 
technician, Davis; and Edward S. Syl¬ 
vester, instructor in entomology and 
junior entomologist, Experiment Station. 

The Johns Hopkins University has 
begun construction of a new two-story 
building intended principally for the 
School of Engineering and other scientific 
departments. The building will be named 
Whitehead Hall, in honor of Jrfin Bos¬ 
well Whitehead, now actively engaged in 
research as professor emeritus of engineer¬ 
ing. Dr. Whitehead served os dean of the 
School of Engineering from 1920 to 193S 
and director from 1938 to 1942, when he 
received his present appointment. White¬ 
head Hall will be the first structure at the 
University to be named for g living per- 
stm. 

Ohio State University sdentlats 
have succeeded in concentrating a rare 
form of helium, *'maas 3 isotope,“ by 
means of a single-step process. Mass 3 
isotope usually exists in the prc^xjrtion 
of one part to a million of the normal 
“mass 4 isotope.” The single-st^p process 
makes use of mass 4 helium^s ability to 
climb out of its container it low temr 
peratunes by means of **hlm flow,” which 


takes place through g surface layer of 
liquid heltUm ^sdiidi fofms on the Vi^a^ 
of the container. It was found that only 
the normal mass 4 hehum atoms undergo 
this film fiow at a temperature of If* 
above absolute zero, while the rarer mass 
3 atoms remain behind. Since the natural 
abundance of mass 3 isotope is so small, 
a huge volume of the element will have to 
be processed in order to obtain a small 
quantity of pure mass 3 helium required 
for further research. 'The project was, 
carried out by J. O. Daunt, R* E* 
Probst, and H. L. Johnston, all of 
Ohio State. E. O. Nler, University of 
Minnesota, collaborated in some of the 
early phases of the work. The project is 
being supported by the Office of Naval 
Research imdcr contract with the Ohio 
State University Research Foundation, 
as one of 6 Navy projects now under way 
in the Ohio Cryogenic Laboratory, 

Meetings 

The Fourth Annual Conference on 
Protein MetaboUani, sponsored by the 
Bureau of Biological Research, Rutgers 
University, will be held in New Bruns¬ 
wick, New Jersey, February 6-7, 1948. 
Two sessions on Friday and one on Satur¬ 
day are planned, at each of which two 
lectures will be given. Subjects of dis¬ 
cussion will be intermediary protein 
metabolism, accessory substances, endo¬ 
crine relationships, and therapeutic as¬ 
pects. The Conference is open to all those 
interested whose registration is received 
by January 24. Blanks may be obtained 
from William H. Cole, Rutgers Univer¬ 
sity. Final arrangements will be an¬ 
nounced to registrants by January 28. 

The Faraday Society, 6 Gray's Inn 
Square, Ixmdon, W. C. L planning a 
General Discussion cm ”The Physical 
Chemistry of Process Metallurgy” for the 
latter half of September 1948. It is pro¬ 
posed that the discussion will devoted 
to the thermodynamics and kinetics of 
the high-temperature reactions involved 
in smelting and refining, thus excluding 
reactions occurring in mechanical working 
and heat treatment as well as electro¬ 
chemical processes in aqueous solutions. 
ThermodynamicB will include thermo^ 
chemical, free energy, and equilibrium 
Studies; kinetics, both chemical reaction* 
and dtffusicm processes/Readers 5o4- 
0 n 00 who ate interested in attending are 
invited to fprwwd te the 
0. S, W. Marlow, summaries of fipiw 



Indkftting subject nmttcr and meUiod of stnictlon industry, stlmuJate correlationclinical psychiatry, Cornell University 
treatment not later than February 1, of research information and coordination Medical College, died November 4 in the 
1948. By March 1 prospective contribu* of research activities in its fields of in- White Plains Hospital following a cere- 
tors will hear concerning the acceptability tereat, assist in dissemination of infortna- bral hemorrhage, 
of their |>apers. tion on advances in design, materials, — - - - - 


Elections 

The State College of Washington 
chapter of Sigma Xl» Pullman, Wash¬ 
ington, recently elected the following 
officers for the current year: H. L. East- 
lick, Department of‘Zoology, president; 
D. L. Harris, Division of Industrial Re¬ 
search, vice-president; H. Bang, School of 
Pharmacy, secretary; C. M. Stevens, De¬ 
partment of Chemistry, treasurer; and 
C. S. Holton, pathologist, U. S. Depart¬ 
ment of Agriculture, Executive Com¬ 
mittee. 


methods, and technologies of building 
construction, and in general further the 
application of scientific methods for the 
improvement of building construction 
practices. Board membership is made up 
of over 20 academic, industrial, and 
government men in the fields of scientific 
research, architecture, engineering, and 
building construction. Hie Board, es¬ 
tablished at the specific request of the 
Construction Industry Advisory Council 
of the U. S. Chamber of Commerce, will 
work closely with a Research Activities 
Committee of that Council. 


In pursuance of the provisions of 
the “Plenary Powers” Resolution 
adopted by the International Congress 
of Zoology at Monaco in March 1913, 
notice is hereby given that the Interna¬ 
tional Commission on Zoological Nomen¬ 
clature has received the undermen¬ 
tioned applications for the suspension oi 
the R6gl$s IfUemotionaUs on the ground 
that their strict application would clearly 
result in greater confusion than uniform¬ 
ity: 

(1) Suppression of books: to sup¬ 
press the names in Gesner, 1758, Tracta^ 


The American Association of Col¬ 
leges of Pharmacy elected the following 
officers at its annual meeting held in con¬ 
junction with the American Pharma¬ 
ceutical Association, August 24-^0, in 
Milwaukee, Wisconsin: Arthur Uhl, Mad¬ 
ison, Wisconsin, president; J. Lester 
Hayman, Charleston, West Virginia, pres¬ 
ident-elect; John - F. McCloskey, New 
Orleans, vice-president; and Louis C. 
Zopf, Iowa City, secretary-treasurer. New 
members of the Executive Committee are: 
J. B. Burt, Lincoln, Nebraska, and H, C. 
Newton, Boston. B. V. Christensen, 
Columbus, Ohio, was re-elected chairman 
of the Committee. 

The Biological Photographic As- 
aoclatlon elected the following officers 
for 1947-48 at its l7th annual meeting 
in Rochester, New York: president, 
Edmond J. Farris, executive director, The 
Wistar Institute; vice-president, Oscar 
W. Richards, chief biologist, American 
Optical Company; secretary, Anne Shiras, 
Department of Medical Photography, 
University of Pittsburgh; and treasurer, 
Btella Zimmer, Department of Medical 
Photography, Syracuse University. 

NRG News 

A Building Researdi Advisory 
Board, under the chairmanship of Frank 
B. Jewett, formerly pcesideDt, Bejl Tele¬ 
phone laboratories, Ine., and during the 
war, firesident of the National Academy 
of Sciencei, has been established as a unit 
of the Divisioii 6f Engineering and Indus¬ 
trial Bestiudx. The Board will serve aS a 
oeht^ dearihghouse for infomuition 
^ scientific research in the buUdiag con- 


The Committee on Drug Addiction 

has been reorganised as the Committee on 
Drug Addiction and Narcotics with the 
following membership: Isaac Starr (chair¬ 
man), Hon. H. J. AnsUnger, Raymond N. 
Bieter, Dale C. Cameron, Nathan B, 
Eddy, W. W. Palmer, Maurice H. 
Seevers, and Lyndon F. Small. At its 
first meeting on October 2 the Committee 
elected Dr. Eddy as secretary, with 
authority to conduct the current studies 
on metopon. The several problems re¬ 
garding stock-piling of narcotics as pre¬ 
sented by the Surgeons General of the 
Army and Navy were discussed end 
definite recommendations agreed upon. 
It is expected that this Committee will 
have a very important function in regard 
to the testing and use of derivatives of 
amidon now being prepared by the phar¬ 
maceutical houses. 

Recent Deaths 

J. Lindhard, 77, emeritus physiolo¬ 
gist of the University of Copenhagen, 
died October 11 following an operation. 
Among exercise physiologists he is best 
known for joint authorship with August 
Krogh of a series of papers on circulation 
and respiration, published from 1912 to 
1920. 

Henryk Hoyer, 8.3, professor emeritus 
of comparative anatomy, Jagiellonian 
University, Krakdw, Poland, died Octo¬ 
ber 17. Prof. Hoyer was widely known for 
his work on the comparative anatomy of 
blood and lymph vessels of vertebrates. 

Claretioe O. Cheney# 60, formerly 
medical direclor, New York Hospital, 
Westohester Division, and professor of 


tus physicus dt pttrificaHs (146) and in 
Hope, 1836, Bupresiidae (57). 

(2) Class Sporozoa: to validate the 
current use of the names Piroplasma and 
P. annuiatuntj commonly attributed to 
Dschunkowsky & Luhs, 1904 (12), 

(3) Class Hydrozoa: to suppress the 
name GrapiolUhus Linnaeus, 1768, and 
to validate the names Mtmograplm 
Geinitz, 1852, and ReticlUes Barrandc, 
1850 (11). 

(4) Class Cephalopoda: to validate 
the name Octopus Cuvder, 1797 (187); 
to fix the tyjxj of Ammonites cerdaius 
Sowerby, 1813 (58). 

(5) Class Brachiopoda: to validate 
the use of the trivial name pecteniot the 
Silurian brachiopod commonly knovm as 
Strophomena pecten (Linnaeus 1758) 
(130). 

(6> Class Pelecypoda: to preserve the 
existing usage Erydna Lamarck, 1805 
(69); to emend the spelling of Po/oennfa 
HaD, 1869 (62). 

(7) Class Insects, Order Coleop^ 
tera: to validate the current use of the 
names: BrodyceUus F.richson, 1837; CVa- 
hus Linnaeus, 1758; Ear pains Latrellle 
[1802-<)3]; Opkonns Stephens, 1827; Le- 
bid LatreiUe [1802^18011; Taokys Ste¬ 
phens, 1828; Trechus Schcllenberg, 1806 
(158); to emend the spelling of Hygrioba 
Latreille, 1804 (159). 

(8) Claes Insects, Order Hemtp* 
tera: to validate the currently accepted 
use of the names of the following genera; 
Aquarius Schcllenberg, 1800; BeUocoris 
Hahn, 1834; Beosus Amyot and SerVille, 
1843; Caio^us Spinola, 1837; 

fwfo Curtis, 1827; Gastrodes Westwood^ 
1840; Oncotylus Flebcr, 1858; Backups 
Fleher, 1858; PUaphorus Hahn, 1826; 
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Tefyra Fabridua, 1803 (144); to validate 
ipecified u«es of the names Alydus Fabri- 
ciuB^ 1803, and ScUda Fabricius, 1803 
(161). 

(9) Class Insectsr Order Hymenop- 
tera: to sui^press the name Clavellarius 
Olivier, 1789 (120); and to validate speci¬ 
fied uses of the following names: CVa- 
Hnc Latreilie, 1802-03; DiodofUus Curtis, 
1834; Formica Linnaeus, 1758; Campono- 
tus Mayr, 1861; Oorytes latreilie, 1804; 
HopUsus Lepeletier, 1832; fl or pact us 
Shuckard, 1JW7; Macropis Panzer, 1806- 
09; MegiUa Fabricius, 1804-05; Men^a- 
chile Latreilie, 1802; Methoca Latreilie, 
1804; NotoiLus Forster, 1853; Nysson 
I^treiUe, 1796; Odynems Latreilie, 1802- 
03; Ponera Latreilie, 1804; Kkopalum 
Stephens, 1829; Solenius lepeletier & 
Brull^, 1835 (135); to preserve the trivial 
components of the specific names Vesper 
arvensh Linnaeus, . 1758, and A pis 
agrorum Fabricius, 1789 (135). 

(10) ClasB Insecta, Order Lepldop- 
tera: to remove doubts regarding the 
validity of the following Fabrician names 
published in 1807: Apoturay Castnuiy 
Fsnesisy HelicopiSy NeptiSy Urania (148). 

(11) Claas Pisces: to validate the 
name Raphistoma Rafinesque, 1815 (145). 

(12) Class Mammalia: to determine 
the type of Chinchilla Bennett, 1829 
(141). 

(13) Class Cephalasldomorphl: to 
validate the current use of Tremataspis 
Schmidt, 1866, by designating T, 
schmidti Rohen, 1892 as its type (123). 

(14) Class Aves: to fix the type of 
Dinornis novae-zealandiae Owen, 1843 
(136). 

The undermentioned applications may 
also involve the susiasnsion of the Regies 
for their solution; 

(a) Class Gastropoda: Acmaeoy Ac- 
mcy and Acmea (27). 

(b) Class Insecta, Order Coleop- 
tera: IModcs Latreilie, 1796 (64). 

(c) Class Insects, Order Hemlp- 
tera: Corixa GeoflFroy, 1762 (137). 

(d) Class Arachnids, Order Acar* 
Ina; lAodes Heyden, 1826 (64). 

(e) to determine the status of Martin 
(W) 1809, Pelrijicaia derbiensia (147). 

Zoologists wishing to comment on any 
of the above applications are particularly 
requested, when communicating with the 
Commlssicm, to quote the file number 
which appears in parentheses at the end of 
each entry in the foregoing list. Full par¬ 
ticulars in regard to all the above items, 
except the first item in (4), have beefi 
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published in the BtdleHn of Zoological 
Nomenclature. Particulars in regard to 
(4) will be found in the appendix to 
0[>iibon 166. All communications in 
regard to the above cases should l>e ad¬ 
dressed to the Secretary to the Interna¬ 
tional Commission on Zoological Nomen¬ 
clature, Francis Hemming, 83 Fellows 
Road (Garden Flat), London, N,W.3, 
England. 

The American Statistical Asso¬ 
ciation, 1603 K Street, N. Wash¬ 
ington 6, D. C., is now publishing 
American SiathtUian, which replaces the 
ASA Bulletin as the news publication 
of the Association. The new- journal, to 
appear each year in February, April, 
June, August, October, and Oecemher, 
under the editorship of Sylvia Castleton 
Weyl, will 8U[)plement the* Association’s 
technical publications and serve as an 
editorial medium, will present discussions 
of the uses of statistical methods in 
various fields, and will open its columns 
to questions and answers as well as to the 
presentation of problems. The first issue 
appeared in August. The subscription 
price is $1.50 or 25t a copy. 

November 3 and 4 marked two 
anniversaries of interest to scientists. 
John F, Fulton, of Yale University 
School of Medicine, who is delivering the 
Heath Clark Lectures in London this 
month and who was the only American 
attending the events, has forwarded to 
Science the following accounts: 

In Greyfriars^ Churchyard at F4in- 
burgh on Noveral)cr 3 there was a*simple 
but impressive ceremony at the grave of 
James Hutton, M.D.. F.R.S.E. (172(M)7), 
commemorating the ISOth anniversary of 
his death. Eloquent tribute was paid to 
'*the founder of modern geology’* by 
Lord Provost Sir John Falconer and 
the Rev. Dr. D. W. P. Strang of Grey- 
friars as a tablet was unveiled to his 
memory. 

In the afternoon Sir Edward B. Bailey, 
F.R.S., delivered a memorial address to 
the Royal Society of Edinburgh, em-' 
phasizing particularly Hutton’s unpub¬ 
lished principles of agriculturey far 
leas well known than his clasric Theory 
of the eco4h. Were the ‘^Principles** to 
l)e published today, it would take its 
place among the great books of science. 
The subject matter U comprehensive— 
for example, one sentence from a discus¬ 
sion of possible diversificatlxm of ^des 
by natural selection reads: **Where dogs 


ere to live by the swiftness of their feet 
and the sharpness of their sight, the form 
best adapted to that end will be the most 
certain of remaining, while those forms 
which are the least adapted to this man¬ 
ner of chase w^ll be the first to perish.** 
lliis was written by a man who died 11 
years l>efore Charles Darwin was l>om. 

In all his writings Hutton saw the work¬ 
ing of a single great idea, a balance of the 
powers of Nature which led to never- 
ending cyclic continuity. When he noted 
destruction in one ‘direction, he found 
proof of reconstruction in another. In 
the words of the Lord Provost when un¬ 
veiling the memorial tablet: *’It is for us 
to Ije grateful to men like Hutton, whose 
patient endeavours have made for the 
progress of the world. He developed geo¬ 
logical ideas far in advance of his time.** 


On November 4 theiv was another 
anniversary of interest to scientists the 
world over. It was just 1(X) years since 
Prof. James Y, Simpson and tw^o assist¬ 
ants had sat around the dining table of 
his house at 52 Queen Street and inhaled 
the fumes of chloroform. The memorable 
event has been marked at Edinburgh by 
appropriate ceremonies, beginning with 
a scientific meeting at which the use of 
chloroform at the present date was dis¬ 
cussed by R. R. Macintosh, I). S. Middle- 
ton, and John Gillies. Honorary degrees 
were conferred upon Henry Walter Fealh- 
erstonc, founder-president of the Asso¬ 
ciation of Anaesthetists of Great Britain, 
and Thomas Blantyre Simpson, K.C., 
grandnephew of Sir J. Y, Simpson. In 
the afternoon there was an address by 
Douglas Guthrie, author of The fnstary 
of medicine, 

ITie house of Simpson, whose use of 
chloroform to ease the pain of childinrth 
was decried by the clergy, has now Ijeen 
turned over to the Church of Scotland to 
be used as a center for the training ot 
youth in Christian leadership. 

The OfRce of Technical Servlcea, 
Department of Commerce, has released 
for sale the third volume of a compre¬ 
hensive Index to the thousands of reports 
on wartime technological developments 
in the United States, Germany, and 
other foreign countries, which is intended 
for use with the Bihliograpky of scum^fic 
and industrial rtporis, which has been 
published weekly since January 1946. 
The third volume of the Index provides a 
reference to the issues of the BiUiograpky 
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{foni October 4 to December 27, 1946, 
atud also includes reference to the German 
patents in chemistry, electronics, scien¬ 
tific instruments, photographic equip¬ 
ment and processes, and transportation 
equipment which were listed in the 
Bibliography during this period. The 
Index is elaborately cross-referenced, and 
each entry lists the hlc number of the 
rei>ort and the page numl>er of the 
Bibliography where an abstract of the 
rejMjrt may be found. The three volumes 
of the Index (35^ each for Vols. 2 and v^, 
and 50^ for Vol. 1), and the Bibliography, 
which is $10 a year, may Ije obtained 
from the Sui;)crintcndent of Documents, 
U, S. Government Printing Office, Wash¬ 
ington 25, D. C. Orders should he accom¬ 
panied by check or money order, pa>’able 
to the Treasurer of the United States. 

The 10th six-week course in the 
Laboratory Diagnosis of Parasitic 
Diseases will !:« given January 12--Feb- 
ruary 20, 1948, by the Lal)oratory 
Division of the Communicable Disease 
('enter, U. S. Public Health Service, 291 
Peachtree Street, Atlanta, Georgia. The 
course is given primarily for the Division's 
laboratoi*)' personnel and that of state 
and local public health departments, but 
applicants from hospitals and private 
laboratories will Ik! gladly considered if 
there are vacancies. There is no tuition 
fee, but living and travel expenses must 
be assumed by the individual. Two other 
similar courses will also be given July 12- 
August 20, and October 11-November 19, 
1948. Applications for all courses should 
lie made as far in advance as possible. 
Notification of acceptance will be made 
about two months licfore each course 
begins so that states may have time to 
arrange budgetary allotments. Laboratory 
directors and senior staff memliers wishing 
to attend any of these courses may do so. 
However, It is proposed to schedule one or 
tw'o short courses in the same subject for 
these individuals. Definite dates for these 
two-week courses have not been set. 
Those interested should notify the Lalio- 
ratory Division which of the following 
dates would be most suitable for them, 
giving first and second choice; March 
8-19; May 10-21; and December 6-17, 
1948. 

The Butldlnf Research Station^ 
Department of Scientific and Industrial 
Research, Great Britain, is making a 
thormigh itudy eff homes to discover the 
maxitnum comfort that can be achieved 


with a minimum amount of fuel, a project 
of great importance in Great Britain’s 
present fuel crisis. 'J’wo large-scale ex- 
(leriments are being carried out. The first, 
which is concerned with thermal insula¬ 
tion of houses, is l)eing undertaken on 8 
S|iecialJy built similar houses with iden¬ 
tical heating systems but different types 
of insulation. Families have been living 
in the hou.scs for more than a j'ear while 
the exi.)erimcnts continue. The reverse 
conditions are present in the second ex- 
[)enment of 20 houses with similar insula¬ 
tion but different heating systems. In 
the initial part of each ex}}eriment, the 
houses are occupied only by a theoretical 
family consisting of four t^ple. The 
amount of all in coming and out going 
heat is recorded, and 92 different elec¬ 
trical appliances are tested. In the second 
part of the ex|ieriment, real tenants con¬ 
tinue recording the necessary data, but 
do not, of course, have to follow the j^at- 
tern of the theoretical family. As the 
result of these cx^jcriments, it will be 
possible to deduce what appliances and 
methods of construction are licst. It is 
already (mssibk to give such advice on the 
basis of the initial laboratory exi)eri< 
ments, but these must first be tested un¬ 
der actual living conditions before the 
results will be freely available to the 
building industry and the public. 

The U. S. Atomic Energy Commis¬ 
sion has appointed a Board of Consult¬ 
ants to help speed the development of 
atomic ix)wcr plants and industrial op¬ 
portunities in the atomic energy field. 
Chairman of the Board is James W. 
Parker, president and general manager, 
Detroit Edison Company. Other mem¬ 
bers include: O. E. Buckley, president 
Bejl Telephone Lalwratories, New York; 
Donald Carpenter, vice-president, Rem¬ 
ington Arms Company, Bridgeport, Con¬ 
necticut; Gustav Egloff, director of re¬ 
search, Universal Oil Company, Chicago; 
Paul Foote, executive vice-president, 
Gulf Research and Development Com¬ 
pany, Pittsburgh; Robert G. Wilson, 
chairman of the Board, Standard Oil 
Company of Indiana, Chicago; and Wal¬ 
ker Clfller, chief engineer of power plant, 
Detroit Edison Company, and consultant 
to the AEC, who will serve os executive 
secretary of the Board. 

The Veteruia Administration has 
established a Laundry and Textile Lab¬ 
oratory at Bedford, Massachusetts, Vet¬ 
erans Administration Hospital, which. 


by testing and evaluating supplies, pre¬ 
paring specifications and technical bulle¬ 
tins, developing i)roper and improved 
cleaning practices, conservation of tex¬ 
tiles and determining their suitability 
to resist cleaning operations, and dis¬ 
tributing a laundry lest bundle for opera¬ 
tion control pur|>oses, will exercise 
technical control over the 100 hospital 
laundries and 20 hospital dry-cleaning 
[ilonts now operated by the Veterans 
Administration throughout the country. 
Hubert C. Normile, formerly head, 
Chemical and Plastics Section, Research 
and Development Division, Philadelphia 
Army Quartermaster Defiot, is tech¬ 
nologist in charge of the new laboratory, 
which will later be located at the new 
Franklin l^lano Roosevelt Hospital, 
now under construction at Peekskill, 
New York. 

The National Registry of Rare 
Chemicals, 35 West 33rd Street, Chi¬ 
cago 16, Illinois, list the following wanted 
chemicals: benzyl hyponitrite; galacto- 
flavin; di-a-pyridylaminc; 3,4, S-trihy- 
droxyphenanthrcnc; coniferin; a-truxiUic 
acid; d-truxinic acid; cis cinnamic acidj 
3.5-dihromo8alic)'laldehyde; 2-methyl-3- 
hydroxy-4-pyrone; p,p'-dibutyldiphcnyl 
sulfide ;chlorqgenine; digitogenine; methyl 
chloramine; ethyl chloramine; 2-pyridoin: 
2-pyridylaldehydc; barium hypobromide; 
pyrotartaric add; brazan; mescaline; and 
cicosyl alcohol. 

Make Plans for— 

American Mathematical Society, 

November 28-29, Washington University, 
St. Louis, Missouri. 

American Society of Mechanical En¬ 
gineers, December 1-5, Chalfonte-Had- 
don Hall, Atlantic City, New Jersey. 

National Council of Geography 
Teachers, December 27-29, Charlottes¬ 
ville, Virginia, 

American Society for Professional 
Geographers, December 27^, Char¬ 
lottesville, Virginia. 

Aiherlcan Antiiropologlcai Asaoda* 
tlon, December 28-31, Albuquerque, 
New Mexico. 


American Asooclatton for the 
Advancement of Science, 114th 

Meeting, December 26-31, ‘Chi¬ 
cago, Illinois. 
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COMMENTS 

hy Readers 


During the war and throughout-the 
two years since its conclusion, the prob¬ 
lem of the study of foreign languages, as 
related to scientists in general, has taken 
on new importance. At no time in history 
has it been so necessary to keep abreast 
of the technological developments of for¬ 
eign countries as now. This fact, coupled 
with the tendency of students to avoid 
the serious study of foreign languages, 
makes it advisable to review the problem 
briedy, with particular emphasis on the 
language requirement for the Ph i), de¬ 
gree. The war initiated intensive methods 
into the study of languages. It became 
necessaty for more persons to know for¬ 
eign languages and to know them better 
than previously. The rather large number 
of persons who had *^passed” German and 
French at some previous time in fulfiUing 
the requirements for the Ph,D. found 
that their knowledge of the languages 
was entirely inadequate. As a conse¬ 
quence, it now appears to many that in 
the field of science something ^ould be 
done to rectify the situation. 

There are two obvious difficulties in 
the present method. One b that the sci¬ 
entist often does not come into contact 
with foreign languages—except for the 
high school exposure, if any—until he has 
passed beyond the M.S. degree. Second, 
his contact with languages in the Gradu¬ 
ate College is insufficient to be of any real 
use to him. Two alternatives exist: cither 
the language requirement can be elimina¬ 
ted or more intensive training in one 
language can be substituted. 'Phe first 
alternative is contrary to the present 
trend and necessity; the second suffers 
from lack of support on the part of edu¬ 
cators concerned with the particular 
problem. In support of the second alterna¬ 
tive there may be listed the following: 

(1) The student may make effective 
use of the language earlier in his school 
career. 

(2) A good knowledge of one language 
has a cultural value which the M.S. or 
Ph.D. M science cannot afford to mbs, 
dgwcially in this era when scientists must 
take a greater part in world affairs. 


(2) The student is released from the 
wasteful procedure of cramming for two 
language exams which he has come to 
look upon as mere formalities. ^ 

/tssuming that one language w-ould l>c 
acceptable for the Ph.D. requirement, it 
is, of course, a problem to moke a selec¬ 
tion. One may attempt to determine the 
most useful language, from a technical 
standpoint, by statistical means, but it 
must not l)e assumed that every student 
should be required to study the most 
widely used language. A balance must be 
maintained so that all the useful lan¬ 
guages are reasonably well represented 
in any department at any one time. On 
the other hand, a student should not be 
required to take a minor language just to 
maintain some kind of a percentage bal¬ 
ance. 

It seems that the bases upon which to 
select languages should be somewhat as 
follows; 

(1) What language will be of most use 
to the student in hb field? 

(2) In what language is the student 
particularly interested? 

(3) Which languages does the student 
already know? 

The first of these questions can be 
partially answered by making a survey of 
the frequency of references to articles in 
foreign languages appearing in abstract 
journals. As an illustration, the references 
to technical articles for one year, 1940, 
in the Wireless BnginOr have been 
checked in the fields of wave propagatiooi, 
circuit theory, electronics, and transmis¬ 
sion with the following result: German, 
100 references; Russian, 57; French, 48; 
Xtaliim, 23. 

In any particular case, with informa¬ 
tion such as this for the field under con¬ 
sideration, the advW may come to a 
satbfoctory agreement with the student 
concerning hb language requirement The 
question is of such importance that every 
effort should be made to readjust the 
treatment of the language requirement 
not only for the Ph,D. degree but for 
science students in general. (L. A. Waee, 
State University ef Igma.) 


In a report entitled "^Cal^iui mod 
Gtowth in Aglttg end Caneer^ (jUbert 
I. Lansing. StiemCf August 29, p. 187) da^ 
are given regarding the calcium content 
of cells. These data clarify some aspects 
of aging and> at the same time, explain 
the reason for the low calcium content of 
cancer celb. However, the clarification 
introduces new difficulties. The paradox b 
revealed that cancer, an actively growing 
young tissue low In calcium, occurs spon¬ 
taneously most frequently in an old tis¬ 
sue high in calcium and which is no longer 
actively growing. More than this, in 
young organisms, relatively low in cal¬ 
cium, cancer occurs with for less fre¬ 
quency. It docs not help to say that 
locally rejuvenated old tissue growing in 
an old organism might l>e expected to 
create havoc, for it has been demonstrated 
time and again that embryonic tissue 
transplanted in older tissue does not be¬ 
have at all like cancer, even though em¬ 
bryonic tissue has a low calcium content. 
Nor can a lack of cell adhesiveness l>e 
incriminated to explain malignancy. The 
reduction of adheuveness of fibrous tissue 
cells does not render them malignant. 
Malignancy, characterized by a direct 
destructive action by cancer cells upon 
somatic cells, is not duplicated by wan¬ 
dering, actively growing somatic cells. 
Therefore, although tj^e decreased adhe¬ 
siveness of cancer cells can be correlated 
with their markedly low calcium content, 
their destrucHve invaaiveness cannot be 
thus explained. 

Malignancy b an inherent prcq>erty of 
cancer cells independent of their calcium 
content. On the other hand, increase of 
the caldum environment of cancer celb 
may increase their adhesiveness and con¬ 
sequently possibly decrease their inva¬ 
siveness and thus limit their malignancy 
by limiting thdr movement. This might 
consdtute a rational basis for the use of 
calcium in cancer therapy, os is occasion¬ 
ally recommended. 

The reduction of calcium in mcthyl- 
cholanthrene-induced epidermal hyper¬ 
plasia does not represent a necessary 
herald of the onset of cancer, for hyper¬ 
plastic tissue is young tissue, and its 
calcium content b rdatively low. 

The low calcium content of cancer tis¬ 
sue fiznply accompanies its youth and 
does not explain its malignancy. It b 
therefore not logical to imply a Uneoge 
betvyeen cancer celb and somatic cells on 
the baab of a decreasing content in cdl 
calcium. The behavior dt capeet cells 
negates the pn^msltion that thiQr eepre* 
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timt im eactn^ktioii of conuitk c«&f 
a xi(iailc^ saltatory Change is as- 
Boinod. But this assurop^ requires 
Uie additional postulate that a youngs 
aggressive, low^ctum cell can result 
irotn a qualitative transfonnation of an 
old; pas^ve, high-calcium cell and that 
this singular process takes place with 
astonishing regularity and with far greater 
ease than a similar transformation into a 
cancer cell of a young, actively growing 
somatic cell likewise low in calcium. 

The fundamental behavior and proper¬ 
ties of cancer celts are more fruitfully 
compared with another primitive dssue— 
the mammalian tropboblast or, more gen¬ 
erally speaking, the asexual generation 
of the vertebrate life cycle. In making 
this comparison it is not necessary to 
resort to postulates not already well es¬ 
tablished. (Charlks GrvaioT, The John 
Beard Memorial Foundation, 1095 Market 
StreH, San Francisco.) 

The recent paper by Blackwelder, 
Knight, and Sabroaky {Scimee, October 
3, pp. 315-^16} concerning proposals for 
clarifying Article 19 of the International 
Rules of Zoological Nomenclature de¬ 
serves high merit, and it is to be hoped 
that the International Congress of Zo¬ 
ology—the only body with power to 
amend the Code—will pass favorably 
upon it when the group meets in Paris 
during July 1948. By way of introduction, 
the authors of the proposal write, ‘^Obvi¬ 
ously, each genus or species of animal can 
have only one valid name gelled in only 
one way ... great confusion can result if 
each author is free to spell any name in 
the way that pleases him most." 

With this in mind, I am prompted to 
write, because in the same issue of Science 
(p. 327) Seaman, in violation of the rules, 
refers to a species of Paramecium which 
he itaUeixed as Paramecium nuckaium 
and which is presumably meant to be 
Paramuium midHmicronucleaium. 

The first to use the namp P. mtekatum 
for this well-known, well-defined spedes 
was Mast (Bid, SuB,, 1947, 92, 31-72), 
who stated in a footnote, “The name 
**multmicronucleaUm” U so long and un¬ 
wieldy that the abbreviation, mcUalum, 
will he^eealter be used In place of it" 
<itfdics his). PartarMtime Uudmltm is 
thmby used, in italics as a species name, 
in the letnainder of bis paper* 

Th view of the large amoun t of research 
thdt iS bdng done now and that has been 

cytd- 


ogy, Mitilogy, mating fype*,:i|l>d oonjugK- 
tion, confusion is bound to be the result if 
two names are used for this well-defined 
species. It is to be hoped that its valid 
name, Paramecium mtdtimicrenucteaiim, 
be retained and used in future publica¬ 
tions. (Ralph Wichterbcan, Bw/ogy De¬ 
partment, Temple University, PkUadd- 
pkia.) 

R. W. Gerard's communication on 
the subject of the editing of scientific 
papers (Science, September 26, p. 289) 
reopens a [)erenniai question which must 
be of interest to most readers of Science, 

The problem rests, dearly, on the re¬ 
spective rights of editor and author. It 
can be solved very easily and correctly, 
I believe^ by examining a little more 
closely than Prof, Gerard does the com¬ 
mon basic assumptions regarding these 
respective rights. (What I have to say 
here concerns journal editing only; the 
editing of symposia and other coilabom- 
tive works obviously involves a rather 
different set of problems.) 

Editors, or their equivalents, are neces¬ 
sary evils, it must readily be granted by 
even the most disaffected. There must be 
liaison among a journal’s publisher, 
authors, printer, and consumers; there are 
decisions regarding content and make-up 
that require an over-all control. But it is 
after this that, in my opinion and in Prof. 
Gerard’s words, “the pendulum swings 
over." 

Why should an editor be entitled to 
insist on a certain spelling, on particular 
abbreviations, and on a set form of litera¬ 
ture-citation? Except for the last (where 
standardisation, if it could be achieved, 
would benefit the indexers), 1 don’t 
know. Do you? 

Why should you, as author, and I, as 
editor, waste time haggling over what I 
conceive to be your errors of spelling, 
punctuation, and grammar ? I don't 
know. Do you? Is it to mislead posterity, 
and your contemporaries who don't 
know you, into believing that you are 
more literate than you are? (Because it 
Is your name only that they will connect 
with the paper.) Or is it to feed my ego 
by making you over as closely as possible 
into my literary image and lil^epess? 

Why, if you arc more iterate than I and 
object to my attempt to bring you into 
line, should you be forced to submit your 
paper elseaiietc when my journal is the 


one in whidi it properly belongs; 
there is no otlm equally appm^riate 
journal; or when, if there is, its edhor ii 
as autocratic as I am? I don’t know. Do 
you? 

It is the editor’s right and responribU- 
ity, agreed, to say what papers and other 
material shall appear in his journal, to 
plan its make-up, and to facllitote its 
orderly production* Beyond that, four 
courses are open to him: (1) he may stop 
there; (2) he may insist upon certain 
literary uniformities; (3) he may insist 
only upon accuracy of statement and 
citation; (4) he may go whole hog and 
“vet" the manuscript. 

Now, there are moral and historical 
aspects of this problem which might be 
thought to condition the editor’s choice 
of these courses. 

Anything printed becomes at once a 
potentially active contemporary force 
and a part of the historical record of the 
time. That being the case, the editor of a 
scientific journal would seem to have a 
strict responsibility (t) to serve the pres¬ 
ent by not publishing anything contrary 
to established fact; (2) to serve the pres¬ 
ent and posterity by presenting our au¬ 
thors faithfully in whatever state of liter¬ 
ary grace each may have reached. 

His selection of papers, the knowledge 
that they are factually reliable, his judg¬ 
ment in the matter of accessory material, 
his taste in the make-up of the journal^ 
should obtain for the editor all the recog¬ 
nition he properly should seek. He is not, 
or should not be, a schoolmaster. A malt 
old enough to write a scientific )>aper 
acceptable for publication on its scien¬ 
tific merits is a man old enough, oxte 
would think, to be permitted to express 
himself in his own way (or his secre¬ 
tary’s), within the limits cf space deemed 
suitable by the editor. If his way be 
literarily inept; if he have no literary con¬ 
science at all—so much the worse for him. 
Let him appear to his fellows and to 
posterity as he is. The ends of truth and 
progress are in no way furthered by “edit¬ 
ing" him. 

In short, I beg to suggest that, if edi- 
tors were to drop the pedagogic mantle 
and confine their editing of typescripts 
to the correction of factual inaccuracies, 
tiie ends of science, progress, and history 
would be better served; and, as a little 
extra dividend, editors and authors might 
well become, as if by magic, the best of 
friends. (W. B. McDaniel, II, lUtrorim 
and edUof, CdUge of Physkie^ns of PHUh 
ddphia.) 
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Effect of Tetraethyl Pyrophosphate on 
Sympathetic Ganglionic Activity 

Theodore Koppanyi, Alexander G. Karczmar, 
and Theodore 0. Kino 

Departmefit of Pharmacology and MaUria Medica^ 
School of Medicine, Georgetown University, 
Washington, D. C. 

This .is a further report on the employment of antichoLin- 
esterases with reference to the nicotinic effect of ACh, dealing 
particularly with the most recently discovered antiesterase 
tetraethyl pyrophosphate (TEP). The nicotinic (ganglionic) 
effect of various doses of ACh was measured in terms of the 
pressor response in atropinized dogs treated with TEP. Ten y 
of TEP/kg. of body weight was sufficient to elicit pressor re¬ 
sponses with moderate doses of ACh (0.06-0.10 mg./kgj. 
With progressively increasing doses of TEP, the pressor re¬ 
sponse to two standard doses of ACh (0.125 and 0.25 mg ./kg.) 
could be measured, and a curve relating TEP concentrations 
with the magnitude of the pressor response could be drawn.^ 
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Fid. 1. PrCMOr response in alropinised dog« tp iwetyichoJine after ad- 
mitiiBtmtion o{ increaning concenlratiors of TEP and eserine. (AbsclsM-' 
concentrations of the antiesteraee in mK./hg.j ordinate—pteseor response 
In mm. of Hg of blood pressure.) 


response with a, minimum value (varying for individual dogs) 
for the total concentration of TEP of about 0.25 mg./kg. 
separates the two peaks. The second peak exceeded the first 
by some 20-33 mm. of Hg. Continued administration of TEP 
resulted diminution of pressor response of ACh until none 
could be elicit at TEP levels of about 70 mg./kg. Under 
favorable conditions atropinised dogs survived with as much 
as 140 mg./kg. Thus, TEP proved to be a more powerful anti- 
esterase than any previously reported. The initial maximal 
pressor response to' ACh appears at the following levels: 
DFP, 15-20 mg./kg.; eserine, 0.5 mg./kg.; hexaethyltctra- 
phosphate (HETP), 0.5 mg./kg.; and TEP, 0.1 mg./kg. (5, 7; 
see also Table 1). 

It has been postulated in a previous communication (7) that 
the measurements of the pressor responses to standard doses of 
ACh in the presence of varying concentrations of different 
anticholinesterases could be used as an in vivo estimate of the 
inactivation of the cholinesterase. The present study of TEP 
further substantiates this assumption. Table 1 compares the 
estimated concentrations of the different antiesterases neces¬ 
sary to inactivate 50 per cent of the cholinesterase in vivo with 
the results obtained in vitro by several investigators. Since the 



FiQ. 2. Pmiar mpoaie In atropinixed doge to ac&iyIchoHne after ad- 
miniatratUm of increasing copcentratipns of TEP and DPP. Test dosagei of 
mettykhoViBei O.OUj mg.Ag- fer TEP; and 0.05 for DFP. (Abi- 

ciBsa—concentrations of the antiesterase in mg./kg. Effect of the lower 
concentrations is not apparent on this scale (cf. Fig. 1); ordinate—preisor 
response in mm. of Hg of Wood presaure.) 


This curve shows two jieaks (Figs. 1 and 2), one following 
the sharp increase in pressor response when from 0.01 to 0.1 
mg./kg. of TEP was administered, and another corresponding 
to the total amount of TEP of 15 mg./kg. A dip of pressor 

> All drugs were administered in these experiments by InjectiOti Into the 
femoral vein. Artfdcial respiration bad to foe given to doge that received 
more than 1 mg./kg. of TEP. 
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latter experimented on animals other than the dog, only a 
general agreement can be expected. On the whole, the inhibi* 
tion of the cholmesterafte is obtained in vivo with smaller con¬ 
centrations of the antiesterases; thus, the method presented 
here seems to be more sensitive than the in sifro meth^ At the 
first peak of the pmsor response, n^iresenting ap^snxthnately 
100 per cent inactivation point of esterase, TEP aeraai to be 

SCWfCl, tm 






from two to three times as potent as esettne and HETP and 
many times as potent as DFP. However, since the early parts 
of the inactivation curves of cholinesterase by specific anti- 
esterases are steep and differ In character (unpublished re¬ 
sults), the comparative estimate of the potency of the anti- 


TAHLS 1 

S«M«ITIVITV or ACKTYLCHOtlNESTElAftE TO VaBIOUS AnTIEATKKA&KS 



1 DFP 

HETP 

1 Esetine 

TEP 


Molar concentrations of inhibitor required to produrc 


a SO per cent inhibition of cholinesterase activity 

Roach cord (/) .... 

3.0 X 10'^' 

4.0 X 10-* 

1.0 X 10'* i 


Human wrum (6) 

.■5.0 X lO-T 


5.0 X lO't ; 

— 

Horse serum (rf)... 
Cockroach serum I 

1..3 X 10" 




U).....; 

— 

1.0 X 10'^ 

— 


Rat brain U) . 

6.3 X 10'* ; 

1.6 X I0“* ; 


~ 

Dog (4, 5. 7) 

5.0 X 10 •. 

4,0 X lO'io 

9.5 X 10 •» I 

8.5 X to-" 


Molar concentrations of the inhibitor required to 


produce a 100 per cent inhibition of cholinesteraiie 
activity 

Rat rerum (31 ... 

! — 

1 

! 2.0 X lO'* 



Dog (4.5. 7) .. 

i 7..5 X 10'« 

1.0 X 10-* 

7.9 X lO'i* j 

3.3 X 10'*® 


esterases may differ, dcf)ending on whether the 50 or 100 per 
cent inactivation point is taken as the index of activity. (See 
Tabic 1, specifically with reference to HETP and escrine.) 

The efficiency of TEP seems to be especially remarkable, 
since in the presence of a wide range of its concentrations as 



Fro. 3. Preuor response (ganeUonic effect) in atropinieed doir» to nico¬ 
tine (O.l mg./kg.) and acctylchoUne CO.05 mg./kgj (Absciasa—concentra- 
^Ofii of BBerine in mg./kg-; ordinate-^presaor response in nun, of Hg of 
lood pretaure.) 
b 

Small a dose of ACh as O.Sy/kg. is sufficient to elicit pressor 
responses. This figure compares favorably with that of Dale (2) 
of 2y for the minimum amount of ACh necessary to stimulate 
on dose intra-arterial injection the striated muscle of the frog, 
and with the minimal amounts previously estimated to be 
necessary to produce sympathetic ganglionic effects. 

The second peak of the pressor response of ACh (Fig. 2), 
which occurs at considerable levels of TEP ranging from 15 to 
20 mg./kg., is of particuiar interest. A dmilar occurs when 

the antiestemse used is escrine (Ftg. 5^ unpublished results). 

Jloveti^or 21, tW 


Abo, the pressor effects of nicotine itself followed a double¬ 
peak curve with increasing amounts of eserine (Fig. 5). It is 
therefore tentatively suggested that the biphaslc response to 
ACh elicited within a wide range of concentrations of different 
antiesterases is due to the effect of the latter on the sympa¬ 
thetic gangHa. The ganglia seem to be first depressed, and then, 
with higher concentrations of the antiesterases, rendered more 
responsive. Further research must determine whether this 
effect of the anti esterases on the ganglia is a direct one or re¬ 
lated to the mechanism of the synaptic transmission. 
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The Influence of Heredity on the 
Carotene Content of Corn^ 

E. W. Aurand, R. C. Miller, and L. h. Ht/BKR 

DepartmenLs of Agricultural and 
Biological Chemistry and Agronomyy 
The Pennsylvania State College 

The extensive use of hybrid corn in recent years has em¬ 
phasized the question of jwssible relationships l>ctween the 
heredity and nutritive content of corn and the possibility of 
producing hybrids of superior nutritive value. The early w*ork 
of Haugc and Trost (2) pointed out that ordinary genetic 
factors controlled the vitamin A activity of dent corn, the 
genes responsible being the same as those governing develop¬ 
ment of the yellow endosperm. Recently Doty and associates 
(i) have reported that there is some indication that the 
amounts of the various amino adds in corn protein are related 
to the genetic constitution of com hybrids, and that the 
physicochemical nature of the protein in the grain from two 
single cross hybrids was distinctly different. In general, how¬ 
ever, information is lacking relative to the influence of the 
genetic constitution of com on the nutritive value of the grain. 

In the course of a ajmprehensive investigation dealing with 
thb subject, crude carotene values were determined on the 
grain from all possible single cross combinations of 10 itibred 
lines of yellow dent com, all of the same genera! maturity class 
and grown during the 1946 season. 7 x 7 triple lattice de^gn 
was used in the field experiment, thus providing for analysis 
three replicate samples of grain for each single cross. Tlie Md 
experiment was conducted near Chambersburg, Pennsylvania, 
the soil type and fertilizer treatment being the same on the * 
three plots. 

The corn was harvested at maturity, and the shelled com 
was air-dried at room temperature for 10 days and stored in 

i This investigBtien wss supported by e great from the Ffonsylvsnia 
Farm Supply Cooperatives. 

Authoriwd for pubUcstion as paper No. U84 lo the Journal Series of the 
Fennsylvaaia Agricultural ExperimcBt Station. 







cxHijtainers at O^C. uatU it was analysed. Carotene 
etftfmatioQS were 4»4e by the offidai A. A. C. method (3)^ 
hMMitficd t)y the use of Hyflo Superoel and magneatum oxide, 
3i:ii as the chromatographic adsorbent, 

Seed was not available for the Iowa 1205 x Ohio 28 cross; 
hence, the carotene value for this combination is missing from 
the data* The range of yields of the other single cross com* 
tdnaCions tested was from 71 to 123 bushels/acre. 

The avwage difierence between the highest and lowest of 
the three carotene values for the individual single crosses was 
of the order of 17 per cent, the values given in Table 1 being 


TABU: \ 

CaBOTJCK* CoNTEWt Ot COHN 

pir cent moisture basis) 
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Illinois A 1 

£ 

3 

1 

Ohio 28 

Wisconain 32 

5 

tn 

0 

2 

o 

r*! 

e 
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o 

Iowa 1205 —1* 

Nebrukft 6. 


1.91 

1.64 

1.50 

1.41 

1.30 

1.48 

1.09 

1.08 

.67 

Wlaconsin 8.^ 

1.91 


1.68 

1,27 

1.27 

1.17 

1.31 

1.01 

.88 

1.07 

nilQois M14. 

1.64 

1.68 


1.26 

1.23 

1.03 

.93 

1.17 

.84 

.70 

Illiaois A. 

1.50 

1.27 

1.26 


•’7 

.95 

.95 

.931 

.79 

.66 

ZodUti4 WF9. 

1.41 

1.27 

1.23 

.97 


.93 

.98 

.791 

.74 

.62 

Ohio 28 . 

1,30 

1.17 

1.03 

.95 

.93 


.88 

.66 

.72 

_ 

WbcoDBin 32 ... 

1.48 

1.31 

.93 

.95 

.58 

.88 


.79 

.73 

.58 

OWo 6JA. 

1.09 

il.Ol 

1.17 

.93 

.79 

.66 

.79 


.60 

.53 

WiKxmda 22. . 

1.08 

, .88 

.84 

.75 

.74 

.72 

.73 

.60 


.69 

o 

1 

.67 

1,07 

.70 

.66 

.62 

— 

.58 

.53 

.69 


Iftbred line averages . .| 

1.34 

1.29[l.l6 

l.OJ 

.99 

.96 

.96 

.84 

.79 

.69 


Least siseiAcant dift'erence betweea itngie crosaea *» .19 mg. 


the means for three duplicate estimations. These data show 
Uiat there are striking significant diEerences between the caro¬ 
tene contents of some of the inbred lines, irrespective of the 
lines with which they were crossed.) On the average, com-1 
hination of Nebraska 6 and Wisconsin 8 with other inbreds 
produced com with the highest carotene content, while aU 1 
crosses employing Iowa 1205 were relatively lo^ The combina-; 
tkm of If^aska 6 with Wisomsin 8 produced corn with thef 
hil^est carotene value of all the crosses^ ' 1 

The superior value of yellow com over white com as a source 
of carotene has been recognized for many years. However, little 
aUention has been paid to the fact that different strains of 
yeUow corn may vary greatly in carotene content among them¬ 
selves. The results presented here show that the genetic con- 
Stiitotion of corn may be responsible, in large part, for its con¬ 
tent of carotene, and that, all other conditions being the same, 
d^erent strains of yellow com may vary widely in carotene 
omtont. The results suggest further that, in the development 
of new com hybrids, attention should be given to the content 
of important nutritive factors, among which carotene is but 
^ one* IFufther work along this line is now in progress. 
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BaliMKmeiit of PenidlUn BUiod litvdi 
foUowiag Oral Adduiddvccatioii 
of Catonaiiiide 


Lbo Loewk, Habold B. Etbeb, and Ebna ALTtrRB-WEasEK 

Department of Laboratories and DepatUnmi of 
Medicine, Jewish Bospitat of Brooklyn 

Doily dosages of 5,000,000-40,000,000 units of penicillin 
were required with or without enhancing agents in treatment 
of the last 15 patients of a consecutive series of 150 cases of 
subacute;^bacterial endocarditis infected with nonhemolytic 
streptococci, including the resistant Streptococcus s.b.e. {6, P), 
The penicillin was administered by continuous venoclysis for 
a span of at least 8 weeks, which was made possible technically 
by the conjoint use of heparin in the treatment program. These 
15 patients, most of whom were treatment failures with peni¬ 
cillin per se before being admitted to our Clinic, received a 
total of 66,000,000*4,000,000,000 units of penicillin, the aver¬ 
age being 630,000,000. At times streptomycin was also included 
in the treatment program. Of these 15 refractory patients, 3 
(20 per cent) were unequivocal treatment failures despite these 
massive dosages, and 12 (80 per cent) were salvaged and con¬ 
sidered cured by all clinical and laboratory criteria. 

Early in our experience with this type of patient, it was 
found necessary to resort to agents for enhancing penicillin 
blood levels, primarily to obtain therapeutic values and also 
to conserve limited supplies of penicllUn. In our studies in 
connection with the treatment of a case of subacute bacterial 
endocarditis infected with VoUUmella gazogenes [10), curative 
levels of penicillin were obtained only by means of incorporat¬ 
ing in the treatment program large amounts of PAH (so<hum 
p-aminohippurate), as originally suggested by Beyer, Flippin, 
Verwey, and Woodward (2). Additional patients ^ilarly 
treated were cured chicBy because of the penkilUn-augmenting 
properties of PAH; the detailed data of' these observations will 
be included in a forthcoming communication (7). 

In conducting these studies with PAH it was soon evident 
that this agent, while extremely effective in augmenting peni¬ 
cillin levels by competing with the antibiotic for the tubular 
excretory apparatus, poses serious technical difficultues. It is 
ineffective when given by mouth and must necessarily be 
administered by vein in dmly dosages of 200-240 grams. It 
has the additional disadvantages of unpleasant side-effects and 
a sclerosing effect on veins when given in the requisite con¬ 
centration. As a result oi all this, treatment cannot be con* 
tinned utiinterruptedly for any extended period. 

Acknowledging the limitations imposed by inimvenous 
administration and the necessity fot* dosages of PAH, a 
new approach was sought by JBeyOt (/) which resulted in iu 
devclc^ent of the compound, caronamide (A'-carbogypheny^ 
methanesulfonanilide). Beyer fouhdrthat the excretion of 
penidlUn by a renal tubular uan(4*0^ mcchanitm cduld be 
physiologically inhibited reversibly, The basis for this effea 
is thought to be one of substrate oompetition between peni- 
dlHn, Which is excreted by the tubular, and caronainide> Which 
is essentially refractory to excretion by that transport mecha* 
shun. 

The purpose of this report it to present date ixidkating ^ 
capacity df orally administered caronamide to effectivdiy On- 

SCWCIk ilmpss^^ 

















bancc penkilUo lalood tevds a g^p of patients where ex- 
^ c^vely high levels are owenfli) for cure. In these patients, 
infected with relatively insensitive organisms, enhancing 
agents are ^virtually indispensable for obtaining necessary 
amounts of the antibiotic in body fluids. A comparative study 
regarding the merits of various enhancing agents has been 
completed and will be the subject of a subsequent report (<^). 

Caronamide^ was administered for 2~19 days to 9 patients 
(Table 1) with subacute bacterial endocarditis who were 
receiving conjdnt intravenous penicillin-heparin therapy 


manner vdth heparin to fadlitate free, uninterrupted flow of 
the antibiotic.* All the blood*level testing was done on blood 
samples drawn during rigidly controlled runs to insure the 
designated test dosage. 

Enhancemcgit of peiudllin blood levds was obtained in every 
instance where 3 grams was used every 4 hours. Eight of our 
patients had a mild degree of renal disturbance, which may or 
may not have had some bearing on the results obtained. In no 
instance did caronamide aggravate the prC'existing renal 
disorder. Accepting the dosage of 3 grams every 4 hours as 


TABLE I 

PxMiciU.tK Blood Levklh Pollowiho CoADirtNiSTBATioN or PsMictLim ako Caron ah ids in 9 Cases or Subacute Bacterial Endocarditis 


Cmc No, 

1 

1 

1 

Infecting organiem 

D*ily 
dosRfeof 
penicillin 
i.v. (Oxford 
unite timtn 
IfiOQ) 

1 Oral caronamide 

-—-- ~ 

Penicillm blood levels 
<avg. Oxford nnits/ml.) 

Urinary findings 

Side-effects 
of carona¬ 
mide 

Douse 1 
(RTRina 
every 4 ' 
bn.) 

Total 
days ad- 1 
ministered; 

Control 

After enr- 
onamide 

Times 

enhanced 

..... 1 

(1)S. N. 

Sirtpice^cfuj vifidans 

S.QOO 

2 

3 

3.75 

4.00 

0 

Trace of albumen; occa- 










sional rbc and wbc. 


(2) E. S. 

** B.b.c. 

S.OOO 

2 

2 

1.5 

1.5 

0 

Occasional rbc and wbc. 

Nausea 

(3) A.H. 

*' »,b.c. 

1.000 

2 

2 

0.05 

0.05 

0 

Trace of albumen and oc^ 




3.500 

2 

i , 

O.IS 

0.75 

S 

casional rbc and wbc; 




20,000 

2 ! 

i 

2.6 

2.6 

0 

reducing substance. 




20,000 

3 

3 1 

1 

2.6 

12.3 

4+ 



ii) n K. 

** v{ridcHs 

5,000 

2 

2 ! 

13.75 

60.0 

4+ 

Trace to 3 plus albumen; 


, 


5,000 

3 

2 1 

1 

13.75 

65.0 

«+ 1 

wbc. 



*' ».b.e. 

10,000 

2 

2 

6.0 

7.3 

0 

Reducing substance. 




10,000 

3 

2 

6.0 

20.0 

3+ 

J 


<6) H.B. 

“ B.b.e. 

2,000 

2 

2 

O.S 

0.45 

0 

1 

Trace of albumen: occa¬ 




2,000 

3 

2 

0.5 

1.18 

2+ 

sional rbc and wbc; re¬ 




5,000 

3 

2 

4.12 

30.0 

7-f- 

ducing substance. 




10,000 

3 

2 

4.17 

30,0 

H 

* 


(7)A.L. 

i».b.e. 

20,000 

2 

2 

22.5 

14.1 

0 

Occasional rbc and wbc; 




20,000 

3 

5 

22.8 

66.5 

3 

reducing substance. 


(S) A. B. 


10,000 

2 

2 

40.3 

37.5 

0 

Trace of alburnsn; ibc; 




10,000 

3 

5 

40.3 

86.9 

2+ 

reducing substance. 


(9) r, L. 

** viridans 

10,000 

3 

8 

18.0 

90.5 

5 

Trace of albumen; occa¬ 

Kausea 





1 




sional rbc and wbc; re¬ 










ducing subsunce. 



(5, II). The caronamide was given orally in 2- or 3-gram dos¬ 
ages every 4 hours, day and night. To allow for adequate 
equilibration, the drug was administered at least 12 hours 
b^ore blood samples were drawn for penicillin assay,* Follow¬ 
ing the coadministration of caronamide and penicillm, blood- 
level testing was done at various stages of the treatment 
period. For the most part, blood samples fpr penicillin assay 
were drawn an hour after the intake of a given dose of carona¬ 
mide, when the influence of the compound is supposedly at its 
peak. The penicillin was given intravenously in the usual 


1 The autkori are indebted to the Medical BeMarcb Dlvidoa, Sharp & 
I>dUne, ine,, for the ieneroua lupipltei of caroaaAide used in these etudiae. 

* The pealdlUn away method uaed vae that of Soacablatt, rt •/. W5), 
which cmploya C2M a* teat wginiaw. la a comparative study 

this syatWn ivhs fouad by D«y, aad Schwemlefn (^> to yield ganer- 

aUy abdiSt da^i appreciably l^r values than the Fi)A. asasy proce¬ 
dure dUfcrl^l^lt^dan, iPfice . and Welch (/J), Which uses BariUar i«^- 
aa tke test^Tgaaism, 


standard, the minimum increase over control levels was two¬ 
fold, and the maximum increase was seven fold. The total 
doily intravenous dose of penicillin, which ranged from 
1,000,000 to 20,000,000 Oxford units, apparently had no 
influence on the degree of augmentation following caronamide 
administration. 

The side-effects observed in these 9 patients were transitory 
and insignifleant. Beyer and his group have reported 3 in¬ 
stances of the occurrence of a rash following the administra¬ 
tion of caronamide (J). No cutaneous manifestations were 
encountered in our patients. 

A reducing substance wa« discovered in the urine in prac- 
ticaliy every patient rec^ving 3 grams of caronamide every 4 
hours. This diss^^’peared from the urine shortly after the dru% 
was discontinued and is presumably a metabolite product of 
caronamide (3). 

* SqppUcd by Chu. PflMr 8c Co., Inc. 




It may be stated that there is now available an oral prepara^ 
tton which in suitahlc dosage consistently augments penicillin 
levels. The compound helps to conserve the consumption of 
penicillin where massive daily dosages are required, the eco* 
nomic implications of which are obvious. More important, 
some patients have difficulty in maintaining aderjuate blood 
levels despite intensive penicillin dosage. Ordinarily, following 
the administration of intravenous ^>enicillin, it is not unreason¬ 
able to expect and obtain 0.1 Oxford unit/ml. of blood for 
every 100,000 units of penicillin administered (/^, J4). It is not 
always possible to maintain this raUo in a given patient. 
With the conjoint use of enhancing agents such as caronamide, 
not only can the expected bltKKl values for a given intravenous 
dose of penicillin be obtained, hut multiples of these antici¬ 
pated values can, in point of fact, l>e achieved (Table I, Case 
No. 6). This can mean the difference l>etween success and 
failure in the treatment of the refractory case of subacute 
bacteria) endocarditis. 
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Experimental Determination of 
the Gyrofrequency 

S. L. Seaton 
Box 103, LUUe Silver, Neiw Jersey 

The basic magneto-ionic theory of wave propagation in the 
ionosphere in the presence of the earth’s magnetic field, as 
developed by Appleton (J) and by Appleton and Builder (2), 
was confirmed to an approximation in the lower latitudes some 
years ago. More recently extensive ionospheric observations 
in high latitudes have become available for the first time. 
Pronounced peculiarities in character of radio wave compo¬ 
nents returned at vertical incidence from the Ionosphere in 
high latitudes have stimulated testing of the basic theory in 
terms of this new ext>erimental information. For example, 
Scott and Davies {4) have described multiple magneto-ionic 
refraction of the wave energy into three or more components 
in a high geographic latitude. The three major components de¬ 
scribed by them indicate that both the longitudinal and trans¬ 
verse modes of wave propagation predicted by the theory 
occur simultaneously in certain high geomagnetic latitudes. 


Through the courtesy of the College Geophysical Observa¬ 
tory, University of Alaska, some 800 selected ionospheric 
records from that station have been studied. In,each record 
chosen it has been possible to determine independently the 
penetration frequency of wave components corresponding to: 
(a) the longitudinal ordinary ray, (h) the transverse ordinary 
ray, and (c) the extraordinary rays for both longitudinal and 
transverse inodes of propagation. In addition, height of maxi¬ 
mum electron density for the ionospheric layer under study 
has been determined. 

The purpose of this note is to describe the experimental 
evidence, to review appropriate aspects of the magneto-ionic 
theory, and to discuss peculiarities disclosed in an attempt to 
reconcile theory and experiment. 



Flo 1. Typical illustration of lonxitudinul and tran«verie modet of 
propagation occurring at the Mme time. 


Consider Fig. 1, which is a typical ionospheric record taken 
at the University of Alaska. Ordinates are virtual height, 
increasing upward. Abscissas are wave frequencj', increasing 
to the right. Penetration frequencies as noted in the figure are 
os follows; fi, the longitudinal ordinary ray; U, the transverse 
ordinary ray; f», the extraordinary rays; and fa, the calculated 
gyrofrequency for electrons in the earth’s magnetic field. Ex¬ 
perimentally, numerical values of fi, f*, and f* were determined 
from each record, as well as the height of maximum electron 
density, after the technique of Booker and Seaton (3). 

The magneto ionic theory predicts, to a first approximation, 
that the relationship between wave components returned at 
vertical incidence from the ionosphere is as follows; 

(a) For transverse mode of propagation— 


(fi - U) 


Uin 

(f3 4- U) 




(b) For longitudinal mode of propagation— 

(U - fi) - fa (2) 

llie experimentally determined values were first examined In 
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tarms o£ the change in precessiom-frequency with height for 
transverse mode of propagation in the sporadic E-layer. Fig. 
2 gives precession-frequency as a function of height. Each 



Fro. 2. PrecedRion-frcquttKV in the sporadic E-laycr for transverse 
propagation, rolletce, Alaska. 


jH)int of the diagram is tlie mean value of af>proximately 20 
independent measurements. Clearly, the precession-frequency 
falls rai)idly with increase in height, over the height range 
available experimentally. 

Next, values of fji were calculated for the transverse mode 
of propagation from experimental values of fa and fa for the 
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Fig 3. Experimental values of gyrofrequency detennined in the sporadic 
E-lsyer for transverse propagation, College, Alaska. 


sporadic E-layer. In Fig. 3 these values of fu are given as a 
function of height. The dotted line to the left in the figure is 
the theoretical value of gyrofrequcncy to be expected if the 
earth’s magnetic field decreases inversely as the cube of the dis¬ 
tance. Again^ each point is the mean value of approximately 
20 independent observations. 

Evidently over the raiigc of height involved the experimen¬ 
tal values of gyrofrequcncy do not agree with theoretically 
expected values. That the slopes of the experimental and 
theoretical curves do not coincide is interesting. Since the 
magncticUns have suggested that variations in the earth’s 
magnetic field may be explained on the basis of a sheet of cur¬ 
rent flowing in a region of the atmosphere below a height of 100 
km,f the question may well be raised as to whether or not the 
observed departur<Hi of experimental ffom calculated values of 
fa may be the result of induced magnetic field from such a 
curmt flow. 

K«^b«r2i, mr 


In order to examine the relationship between calculated and 
experimentally determined values of gyrofrequcncy over a 
more extended height range, Fig. 4 is presented. Each point in 
the diagram is the mean value of approximately 40 Inde^iendent 
determinations. Generally speaking, the agreement between 
values of fu determined by means of the longitudinal mode of 
propagation and those found theoretically is quite good except 
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Flo. 4. Mean valuer of gyrofrequcncy determined experimentally at 
College, Alaska. 


over the height range in the vicinity of the E-layer. Upon the 
basis of such agreement it can be said that the magneto-ionic 
theory for longitudinal mode of propagation is substantially 
confirmed. 

However, the experimental values of fn determined from the 
transverse mode of propagation lie consistently to higher values 
by about 0.08 Mc/second. While this difference is small, it 
appears to be real. Just why this constant difference exists 
between values of fu determined experimentally from longi¬ 
tudinal and transverse modes of propagation is not clear. Per¬ 
haps the sbnpUfications employed by ApplcUm and by Apple- 
ton and Builder in interpretation of the theory are responsible 
for this lack of ctirrespondence. Some differential effect, pos¬ 
sibly associated with the treatment of colUsional friction, may 
be resfwnsible for the discrepancy. Until an adequate explana¬ 
tion is decided upon it cannot be said that the niagneto-ionic 
theory is in agrement with experimental results in high 
geomagnetic latitudes for the transverse mode of propagation. 
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IN THE LABORATORY 


Conversion of Isotopically Enriched 
CO, to CO 

Richako B. Bernstkin and T. I. Tayioh 
Chemistry Department^ Columbia UniversUy 

^ Current interest in the synthesis of organic compounds 
containing isotopic tracer atoms makes it desirable to convert 
carl>on dioxide enriched in or into other useful com¬ 
pounds. A simple method orf converting C*0| to C*0 would be 
useful in the synthesis of labeled methyl alcohol' and labeled 
sodium formate. A satisfactory method was found to be the 
reduction of COa with hot zinc as used by the authors (3) in 
the concentration of COa enriched in C'*. This method of 
concentrating C'* made use of the isotopic exchange reaction 
C“0 + C“Oa ^ C'O H- C'*Oa In conjunction with thermal 
diflFusion which produced countercurrent flow of COa and CO. 
The C'*Oa produced by isotopic exchange at the hot wire is 
transported toward the bottom of the column, where it must 



Kto. I. Effect of flow rate wid tcmpCTature on percentage conversion of 
COttoCO. 


he converted to C“0 if total reflux is to be established, lliis 
conversion was accomplished by circulating the COa through 
zinc powder at about 400® C. (/). It was found advantageous 
to support the zinc dust on asbestos fiber to give greater 
porosity and to prevent clogging. Small pellets about 6 mm. 
in diameter Avere made from a moistened mixture containing 
95 per cent by weight zinc dust and 5 per cent asbestos fiber 
of the type used for Gooch crucibles. These were dried at 
110° C. for 24 hours before being placed in the converter. 
Spectrographic examinatbn of the zinc (technical grade) 
showed the presence of Pb, Cu, and Sn as impurities. 

In order to study the efficiency of conver^on of COt to 
CO under various conditions, SO grams of the zinc pellets were 
placed in a 15-cm. length of Pyrex tubing 25 nun. in diameter. 
A Chzomcl-Alumel thermocouple was attached to the outside 
wall, and the converter was tl^n placed in a furnace. Carbon 
dioxide at atmog^here pressure was passed through the con¬ 
verter at several rates of flow at each of the following tem- 

1 See, for example, the high-pressure syothMls of dehteromeifayl alcohol 
from COandBiby J.E.ZanetU [4uVigneaud, V., Chandler,). P.,Cohn, 
M^and Brown,G.B./.SM.CihMi., 1940,134,737). 
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peratures: 435° C., 385° C., 325° C., and 285° C. The result 
are given in Fig. 1, in which the percentage conversion at each 
temperature is plotted against the flow rates. 

An Qrsat apparatus was used to measure the concentration 
of CO t%ch 0.2 per cent. These results indicate that a yield of 
99-100 per cent CO can be obtained at temperatures between 
385° and 435° C. with flow rates as high as 400 cc./minute. 
Convenient operating conditions seem to be a temperature of 
400° C. and a flow of about 100 cc./minute. This will assure a 
conversion of 99.5 per cent for a single passage through the 
converter. The COj may be forced through the converter by 
means of pressure or drawn through with a Toepler pump ar- 
ran^ment. About 15 1. was converted for use in the chemical 
exchange columnwithout any loss in efliciency of the converter 

The available quantity of isotopically \enriched COi Is 
frequently small; consequently, a method of converting 
smaller volumes of COs is desirable. Suitable arrangements ore 


A B € 


Fro. 2. Apparatus fdr conversion of isotopically enriched COj to CO; (1) 
sample container; (2) sine-asbestos mixture; (3) furnace; (4) thennocouple 
leads; (5) mercury trouRh for collecting samples; (6) inlot for introducing 
xinC'Esbestos mixture 

illtistrated in Fig. 2 (B, C) for use with conventional-type 
sample tubes. The apparatus shown in Fig. 2(A) was used to 
measure the efficiency of the converter when connected to a 
closed system in which the samples are frequently stored. 
The cwivcrter was attached in a vertical position to the two 
glass tubes leading into the 2-1. bulb which contained COs 
at a pressure of about 80 cm. Hg. 

After evacuating the converter, the furnace was adjusted 
to the desired temperature and the stopcocks opened. Con¬ 
vection up through the converter acts to recirculate the gas 
from the bulb through the zinc pellets. Small samples (0.5 cc.) 
were withdrawn periodically and analyzed vdth a Blacet- 
lighten microgas analysis apparatus (A. H. Tliomas Com¬ 
pany). E^eriments at 425° and 480° C. (Fig. 3)ahow^ that 
practically complete conversion was obtained in hours. 
The fact that no significant change in total pressure occurred 
indicates that very Uttle, if any, CO is lost by deemhpMtlbn. 










loM cvb^ves tvpmml dependence of CO concen- 
tnbtibn on ^e fmtttltorestilU of the following 

cikidntkm If x U the mole fraction of CO in a bulb (of 
volume V ccO at a Ume t, then with a convective transport 
rnte of T cc./mmute upwards through the converter, the 
flow COs into the converter at time t is T(1 --x) cc./nunute. 
Assuming complete conversion of the COt hi the mixture 
to CO^T(l-*x) also represents the increment in the flow of CO 
leaving the top of the converter at time t. The net increase 
in the number of cubic centimeters of CO in the vessel is then 
given by: 

vg-T(l-x). 

The solution of this equation for the boundary condition, 
X — 0 at t “ 0, gives the following expression for the time 
dependence of the concentration of CO in the vessel: 

, - l-C-Tt/V. 

The two solid curves in Fig. 3 were obtained by substituting 
convective flow rates of T -« 35 cc./minute and T ■* 40 cc./ 
minute in the above equation. It is therefore evident that the 
convective flow in the converter was approximately 35-40 
cc./minute. Using this value for T, the percentage con¬ 
version at any time, t, can be calculated. It can be seen that 



Fio.S. RaU of coDversion of COt to CO in a doted syatem. 


this method may readily be adapted to the determination of 
convective transports through different types of packed 
cohnnns for engineering experiments. 

To test the method for conversion of small samples, a 5-cc. 
fcaction vessel containing about 1 gram of the powdered 
ainc-asbestoe mixture, as illustrated in Fig. 2(C), was used in 
connection with a standard system (2)' for obtaining COt 
from BaCOs- Carbon dioxide was liberated from 40 mg. of 
BaCQt,*lnwhiclianiaas spectrographic analysis showed 3 per 
tent of the carbon atoms to be C”. After the sample was 
transferred to the reaction vessel, the zinc was heated to about 
425® C* for hours. Analysis with the microgas analysis 
appatatuS showed 99 per cent conversion to CO. Mass spectro- 
analysis ^owed that it contained 3 per cent 


s miCbors are Indebted to Dr. A. V. GfOtte of the Houdry Process 
Coi^fWiibn for the bsrluto totbonato enriched in €». 

*thankaatadad toS. MoeMi tor aaiietaiioe With the mut ipectro* 

giFa^^:iu4«|to to lklss kC. Umspn for help with the apeetro- 





The carbon monoxide may be converted back to carboit 
dioxide, if desired, by passing it through copper oxide heated 
to400®C, 
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A Kioesimeter for Stadyiag the 
Spontaneous Activity of Small Animals 

F. A. Waterwaw 

PhysiolaiUtU Research Laberaioryt Frederick Steams 
dt Companyt Division of Sterling Drug Inc., 

Detroit, Michigan 

With the increase in number of sympathomimetic amines in 
use and under investigation for their circulatory effects, it 
has become necessary to study their effects on central stimu* 
lation with ever-increasing accuracy. 

Many types of activity recorders have been employed for 
this purpose and with varying degrees of results. 

As early as 1898, Stewert (d) tested the effects of alcohol, 
diet, and changes in barometric pressure on the spontaneous 
activity of small animals. His method conasted of a squirrel 
cage made of wire mesh 18 inches in diameter and 20 inches 
in length. The animal’s movemenU caused the cage to rotate. 
An eccentric coupled to the escapement mechanism of an alarm 
clock caused the revolutions to be registered by the second 
hand. Slonaker (5), using a slight modification of the same 
technique, studied the normal activity of the white rat at 
different ages. His findings showed that the greatest activity 
of the rat occurred when the animal was 87-120 days old. 

The above method, of course, is suitable only for the type of 
research in which activity is studied for many days or weeks. 
For studies of activity due to the central nervous excitability 
of various drugs, involving only a few hours, a much more 
sensitive apparatus bad to be developied. 

Schulte, et ai, (4) used a cage and spring suspension, coupled 
to a work adder by a string. As the animal’s motions moved*, 
the cage, the work adder revolved. A signal magnet recorded 
these motions on a kymograph. This method has a decided 
advantage in that it takes into account both large and small 
motions and accumulates them. However, the cage is ua* 
damped and is free to oscillate in any direction.^ 

. Abreu (7) used a cage suspended by a spring in which the 
movements were transmitted by a tambour-air system to a 
kymograph. 

The above types of apparatus are beat described by the 
term **jiggle” cages. Since they are all suspended on coiled 
springs, one movement of the animal results in from one to 
several movements of the cage. Both vertical and pendular 
movements may be transmitted to the recording devices. 

> C. W. OdUr, of Frtderick Stesm A( Ccoi|»Any, developed s method 
iduuehy a cage wai Mupeoded on a spring. As the aiilmal*s modoae ctnssd 
the cage to move upend down^ a flat cut a beam of Ught, esuetog a photoceB 
toopmtea eoaittor {mtpubliafaed}. 

:^aE.laart, of Jeffemon Medial School, Phn8delphia,atudiadacthrltJ 
by Weans of tmasmltUng the motions of an activity cage oouplsd to sji 
tambour writing OB a kymograph. By this method activity ean be Mged 
roWihty by hWpeeBon of the racotds (ni^ 




TVse types of appAratus serve very w^ell for screening work, 
b^i for more accurate >vDrk a type in which the spring i« 
damped sufficiently to eliminate the “jiggle” is required. It is 
also desirable to eliminate any pendular movements which 
might record. 

The apparatus herein described (Fig. 1) consists of a Lucite 
cage. The advantages of Lucite are its lightness in weight and 
its rigidity, which imparts the full force of the animal's 
motions to the upi>er electrode. The closed bottom of the cage 


restixtg upon a sheet of metal which forma another (lower) 
electrode. By this means a variable reaiatanGC is formed which 
is connected in series with a series wound fractiohal horse¬ 
power motor. A speed rpducer of variable ratio at the end of 
the motor drives a revolution counter. This assembly is sup¬ 
ported by a i-inch coiled spring, the tendon of which may be 
varied according to the weight of the rat. 

The upper electrode is so mounted that its height can be 
adjusted independently of the rest of the apparatus and so 



Kio. J. Semifliagrwnmatic drawing of kinesimeter. Cage wiepension in ihown in insert. 


keeps the animal's urine from getting into the electrolyte 
solution. The lid is made of J-inch mesh screen wire in the form 
of an inverted box, so that tlie animal’s movements are com¬ 
pletely unhampered. The cage is suspended on knife edges 
mounted rigidly to one end of a horizontal brass tube 20 inches 
long. The other end of this tube is attached to an upright by 
pivot bearings. It is very important that the cage be su^jended 
on knife edges, since direct attachment of the cage to the hori- 
^ntal lever arm changes the arm's length as the rat shifts 
its position from side to side. If the rat went to sleep on the 
side of the cage distal to the pivot of the horizontal arm, the 
motor wonld turn and thus faultily rtgisUr activity. The whole 
assembly’is suspended on a damped coiled spring. Directly 
un^r the plastic cage is mounted a pointed carbon electrode. 
Tins upper electrode dips into a weak solution of sodium 
chloride (.08 per cent) contained in a No. 30 graphite crucible 
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regulated that it barely makes contact with the salt water. 
The current is decreased by a variable transformer or rheostat 
until the motor armature just ceases turning. This causes the 
motor as well os the spring to Iw heavily damped. 

The slightest movement of the animal which results in a 
downward thrust will push the pointed (upper) electrode 
downward in the salt water, which in turn decreases resistance 
In the circuit and causes the motor armature to turn. Due to 
the conical shape of the electrode, the further it is thrust into 
the salt water, the faster the motor will revolve. Since the 
spring supporting the apparatus follows Hooke’s law, the slope 
of the electrodes can be adjusted to cancel, or at least minimize, 
the effect of the spring. Thus, the counter registers only the 

downward thrust of the rat. 

instrument can easily be made self-recording, The revo¬ 
lution counter fs removed, and the speed reducer shaft is 
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^ iiidieft^ At the eod ol the abaft is mounted a 

! 24 i^ iviiting pcdnt which describee arcs on a slowiy moving 
bynK^traph. A l 5 -minute*-interval dme signal is included with 
the assembly. 

In our studies only male white rats were used, thus eliminat¬ 
ing any behavior which might be due to various phases of the 
oestrus cjxlc of the female. The animal is first placed in the 
cage, and the apparatus is adjusted to its weight. It is then 
removed and injected with the solution under investigation. 
Twenty-eight animals injected with normal saline were used 
as controls. The amount of saline injected was made to cor¬ 
respond with the volume of the drug injected. As soon as the 
injected animal was placed in the cage the initial reading was 



Pm. 2, Th« eflact of dl-beniedrine hydrochloride, Neoayneplirinc hydro 
chloride, and luiprel upon the dponUneous activity of albino r&ta 


taken. Subsequent readings were taken at 15-minute intervals 
the increments between readings Ijeing recorded and plotted 
on graph paper. 

Tht numi^ of rats and the dosage used in the case of eacli 
compound tested were as follows: 


No. of Dosage 

rats <ine./kg.) 


dl-Benaedrine HCl. « 3,0 

NooMiiophriMHa. 6 t,75 

1 (3 ^ 4'^Dlhydmxypheny IVS-isopropy Ismiao- 

ethanol HCI fltuprel). 6 1,0 

N-lCatfayl.a.Qyclohe]cyliaopropyUunine HCI 

d^iMwr. ^ ao.o 

d-faoam.-. 12 3*0 

Klawfr. W . s.o 


Xh«s raaolts of the tests with the first three compounds, 
IH) sre in agreement vnth other workers in the field, 
s^m that dl»benaedritve hydrochloride is extremely 
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exciting to the central nervous system, whereas Keosynephrihe 
hydrochloride and Isiq>rel show no appreciable stimi^tlng 
pri^rties. 

Both of the two other compounds studied, 1-N-methyl-d* 
cyclohcxylisopropylamine hydrochloride and d-N-methyl-/5- 
cyclohexyiisopropylamine hydrochloride, showed only a amull 
amount of stimulation of the central nervous system. The d- 
isomer exhibited about twice the stimulating effect of the 
1-isomer. This is not in agreement with the results obtained by 
Frick and Becker, as reported by Lands, ri o/. (J). These in¬ 
vestigators found the 1-lsomer somewhat more stimulating 
than the d-bomer. However, the writer's findings are in sub¬ 
stantial agreement with that of Fellows and his workers, 
whose preliminary results show that 5 mg./kg. of the l-isomer 
induces less activity than 20 mg./kg. of the d-isomer (2)* 

Since the two isomers had not been given in comparable 
doses, it was thought advisable to do so. Accordingly, attempts 
were mode to inject 20 mg./kg. of the l-isomer. The animals 



Fk;. 3, The effect of d-Slid I-Uomere of K-methyi'ff-cyclc^exyllsopropyl* 
amine hydrochloride od the spontaneous activity of albino rats. 


showed evidence of toxidty, and no activity resulted. The d- 
isomer was then injected at a dose level of 5 mg./kg., and the 
animals responded immediately with increased activity. These 
results are shown in Fig. 3. 

The theoretically ideal kinesimetcr would be one which re- 
cords the motions of an animal directly and does not depend 
upon any moving parts for its operation. Thus, errors caused 
by pendular movements and '*jiggle” of the machine would 
be eliminated. This recorder should be extremely sensitive to 
all movements of the animars body, including small motions 
of the head. The apparatus, in addition, should integrate these 
small movements with large body movements. It would also 
lie desirable if the machine would record in absolute units 
such as gram-centimeters of work per unit of time, instead of 
revolutions of a wheel, the pumping of a quantity of water, 
or the turning of a motor armature. 
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Book Reviews 


Low-pressure laminating of plastics, J. S. Hicks. New York: 

Reinhold, 1947. Pp. 162. (Illustrated.) $4.50. 

In the words of the author, “The ver>f young field of low- 
pressure laminating and fabricating has set forth in its sw’ad- 

dling cloUies after V-J Hay to seeJc its proper place.The 

technical usefulness of these relatively new resins and pro¬ 
cesses is a challenge to plastic fabricators. This book, there¬ 
fore, should be ver>' helpful to those who want to become ac¬ 
quainted with this field. The low-pressure laminating tech¬ 
niques are explained in very elementary fashion with many 
pictures to illustrate the various steps. 

The author has limited his discussions strictly to the low- 
pressure techniques and has carefully refrained from padding 
the book with information on the many related subjects. Lists 
of books and pertinent references can be found throughout the 
text; also, the names of some of the suppliers of laminating 
equipment and materials are given. 

The final chapter on engineering and cost principles con¬ 
tains interesting tables showing the comparative weight and 
cost per cubic foot of the various types of structural materials, 
and a list of 11 experiments, giving detailed instructions for 
making and fabricating simple laminations, appears in the 
appendix. 

Although the information in the book is reliable and instruc¬ 
tive, it is designed primarily for the beginner. The expert might 
find it disappointing for that reason. 

J. M. Grim 

Institute o/Jfidustnal Research 

Concise anatomy* Linden F. Edwards. Philadelphia: Blakis- 

ton, 1947. Pp. xxiv -f* S4S, (Illustrated.) 

This book represents the second edition of a text first pub¬ 
lished in 1934 under the title Anatomy for physical education. 
The present edition has been written for the student in the 
various ancillary fields of anatomy, such as physical therapy, 
nursing, etc., and is not intended as a substitute for the more 
comprehensive treatises used by medical and dental students. 
Regional anatomy is emphasized rather than systemic, al¬ 
though several chapters are devoted to the major systems. 
The text is, on the whole, clear and well written. The illustra¬ 
tions are adequate, but few arc original; 225 of the 324 total 
arc taken from Morris’ Human anatomy alone. The physical 
aspect of the book and the arrangement of the printed page is 
clear and jdeasing. 

Evaluation of the over-all worth of a new textbook of anat¬ 
omy is difficult. So many have been written, and for so many 
purposes. Errors or differences in interpretation can be found 
in all of them, the large as well as the small. The basic material 
is comparatively well standardized, and the cliief discrepancy 
of opinion invariably lies in the amount of descriptive detail 
deemed necessary for the purpose. A certain class in physical 
therapy once taught by the reviewer would have been swamped 
by the detail in Concin anatomy; in the hands of Prof. Edwards 
they might have thrived upon it. The average medical student, 
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in these turbulent days of “down wdth nonesscntials,” would be 
apotheosized if he knew half of Prof. Edwards’ book, but no 
professor of anatomy will ever be willing to admit this. These 
are the facts and individual opinion remains largely just that. 

Jean Piatt 

UniverMty of Pennsylvania 

Advanced mathematics for engineers. (2nd ed.) H. W. 

Reddick and F. H. Miller. New York: John Wiley; London: 

Chapman & Hall, 194. Pj3. xii *+- 5087. (Illustrated.) S5.(X). 

This book, written by two professors at Cooper Union In¬ 
stitute of Technology in New York, is the result of lectures for 
juniors and seniors in engineering courses at this Institute. 
Tie first edition was published in 1938. This second edition 
shows that the efforts of the authors have met with the ap¬ 
preciation of their colleagues, V 

The 11 chapters deal with ordinary diffes^ntial equations, 
hyperbolic functions, elliptic integrals, infinite series, Fourier 
series, Gamma and Bessel functions, partial derivatives and 
partial differential equations, vector analyria, probability, 
functions of Complex variables, and the operational calculus. 
This constitutes a considerable amount of material, and it is 
treated very well. A large numl)cr of problems, the answers 
to which are given in the last pages of the book, enrich the text 

Some interesting ap])iications enliven the theory. Examples 
of the use of hyperbdic functions are Schiele’s pivot and the 
buckling of a rotating shaft; elliptic functions are illustrated 
by the skipping rope and the field intensity due to a circular 
current The problem of a wire clamped at its lower end at a 
small angle with the vertical serves as a case which leads to 
Bessel functions. As applications of partial differential equa¬ 
tions of the second order we meet the determination of the 
resultant magnetic field strength arising from a current ex¬ 
cited in a solenoid and the induced eddy currents set up in the 
copper core, os well as a problem of the drying of a porous 
slab by evaporation. The chapter cm the operational calculus 
includes not only the Heaviside operators, but also Bromwich’ 
line integrals. 

The second edition differs from the first mainly by an 
appendix of 5 pages on “Units and Dimensional Analysis,” 
a considerable extension of the number of problems, and the 
addition of a few new topics. The authors mention specifically 
among these new problems a mechanical brake problem in¬ 
volving elliptic integrals (based on an article by I. Opatowksi. 
Amer. moth. Monthly^ 1941, p. 443), a more extended treat¬ 
ment of Fourier series, and an article on the vibrating mem¬ 
brane in a rigid rectangular frame. 

This reviewer is very well pleased with the authors’ clear 
way of exposition; it is a pleasure to read this book. It can be 
strongly recommended to students of engineering and physics 
who are in need of advanced calculus either as their main text 
or as supplementary reading. It ranks with the best books on 
this subject in any language. 

P. J* SxKom 

Mossackusetts InsHtuU of Tetlmo\o%y 
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Biosynthesis of Penicillins 

The Editorial Board of the Monograph on the Chemistry of Penicillin 


T his brief summary is a preum- 

inary notice of iindings secured up to the end of 
1945 in a collaborative effort of a large number 
of American and British investigators working under the 
auspices of the Office of Scientific Research and Develop¬ 
ment and the Medical Rcfscarch Council. Full details 
will be publishctl in the forthcoming penicillin mono¬ 
graph, together with an account of experiments not 
referred to in this report. 

In the corwideration of methods for increasing the 
fermentative production of penicillin, it appeared that 
the yields might be limited by the inability of the mold 
to produce adequate amounts of essential intermediates. 
Studies of the biochemistry" of penicillin formation were 
undertaken in several laboratories to determine whether 
products from the chemical degradation of penicillin, 
possible metabolic intermediates, or other similar sub- 
stiinces might be capable of stimulating the production 
of (>cnicillin. These studies have been successful; by the 
addition of certain precursors to the fermentative media 
the yield of penicillin has been substantially increased. 
The method has also been found to be applicable to the 
synthesis of new i>enicillins, several of which have been 
obtained in yields representing as much as 60-100 per 
cent of the total penicillin formed. A number have Iwen 
isolated in pure crystalline form. 

Studies carried out in the Northern Regional Researcli 
Laboratories (5) indicated stimulation of penicillin pro¬ 
duction in surface cultures by phenylacetic acid. 
Attempts to demonstrate an influence on the type of 
penicillin produced were not successful. The effect on 
submerged cultures was questionable, and the work was 
carried no further in the Peoria laboratory. 
Independently, investigators in the Glaxo Laliora- 
tories (/7) undertook experiments with the express 
intention of studying the biosynthesis of penicillin. The 
stimulus for this effort was provided by a report from 
Im|ierial Chemical Industries (J) that two different 
strains of PenicilUuin mtaium produced principally 
benxydpenicillin on a corn-steep medium, but principally 
2-pentenylpeniciUin on a synthetic medium. It was found 
that a constituent of coni-steep protein, phenylalanine, 
in 0,25-1 per cent concentration, or a number of deam¬ 
ination or decarboxylation products of phenylalanine in 
smaller concentrations, stimulated penicillin production 

the ffloiiDgraph entitled Th* d^mhiry ^ p§mcilUn, 
now in preparation under the supervision of the 
National Academy of Sciences and the Office of Seten* 
tific ftesaarCh and Development, is to be published by 
the %ihcetoA Universii ty Press. 
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in surface cultures. By means of chromatographic sep¬ 
arations, the production of betuylpenicillin in a syn 
thctic medium in the presence of phcnylacetamide by P. 
noUUum was demonstrated under cultural condilions 
which, without the adjuvant, had previously given no 
indication of producing any highly active principle other 
than 2-pen tenylpeniciUin (4). 


TABLE 1 

R£PSC BENT ATT VK CO«PnUKI>S EtFECTIVF AS BENlEVLi»KMrrUMN 

Precuesoes* 



Sthnulatioo 

Concen¬ 

tration 

Reported hy 



(mK. %) 

i)i.-FhenyUUninc 

I.R2 

250 

Glaxo (IT) 

Phenylacetic acid 


10 


1 

- 

11 

Lilly (?) 

Phcnylacetamide i 

2.0 

100 

Glaxo (i/f 

/^-Phenylethylamine j 

2.0 

50 

" (/r. 

N-Ph«nylacelyl-DL-valine I 

i.a 

20 

Lilly (.t) 

N-(2-Hydroxyethyl)*phenyl- i 

1..5? 


" (10) 

acetamide ! 




N-(2-Aminoetbyl)-phpnyl 1 

I.. 56 

14 

“ ffl; 

aretiunide | 




2>Aininoethyl phenylacetate 

1.26 

17 

" (//' 

(hydrochloride) 




N-AUyJphffny)acetanu(1e 

1.48 

14 

" (A?' 

\-Methyli)henylarctamide 

1.04-1.73 

10 

Cutter (6,) 

1 

1.53-1.83 

25 

Heydcn (/'> 

N-HydroxymethylphenyUcrt 

1.5.5 

10 

Abbott (>' 

amide ! 




N-(2-nydroxyf'thyI)-y-phenyl- 

1.35 

16 

Lilly 

butyr amide 



j-Phenylhutylamlne (sulfate^ 

1.39-1.54 

13-25 

Hoyden ' ifi 






* indicates no alimulalion in yield; indicatcfl positive sllmu- 
lation; the numbers under ‘'Stimulation" represent the ratio- units In test 
container/units in control container. 


Among the Ameriain workers, the Upjohn Comjmny 
{18) had reported testing the effects of several com-, 
[>ounds, and the Lilly Research Laboratories (7) had 
initiated extensive studies on precursors. The Lilly 
studies led to the discover)' of several groups of phenyl- 
acetyl derivatives that were effective in increasing 
penicillin yields—in this case, with submerged cultures. 
Table 1 lists a number of representative compounds 
found effective in the various lal:>oratorie5. Considerable 
^ccificity was evident in the ability of the molds to 
utilize compounds. Although N-phenylacctyUL-valine 
was an effective precursor, N-phenylacetyl-D-valine did 
not serve as a stimulant. Mixtures of phenylacetic acid 
and nt-valine or phcnaceturic acid and acetyl-DL-valine 
were ineffective. The group of phenylacetylated amino 
acids that proved to be stimulatory was found to be 
limited. 

It is of interest that the re^nse of different strains to 
sp^ffic compounds varies. It has already been pointed 
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out that certain submerged-culture strains did not utilize 
phenykcctic acid. It is now recognized that the more 
recently discovered strains, Q-176 and XI612, respond to 
the addition of this compound. 

It is obvious that an increase in the yield of a bio¬ 
logical product upon addition of a given substance to a 
medium may be caused through other mechanisms than 
that of precursor action. For example, a stimulation of 
production may be due to utilization of a compound 
either as a vitamin or growth promoter, as a building 
block to be incorporated into mycelial growth, or to 
satisfy any one of several other types of metabolic 
requirements. To ascertain whether the stimulation in 
penicillin production was due to a direct utilization of 
the precursor, the Lilly workers suggested (S) that 
deuteriophenylacetyl-DL-N“-valine^ be added to a culture 
medium. By means of the deuterium analysis it was 
shown that 92.5 per cent of the resulting penicillin was 
derived from the precursor. In sharp contrast, the N^* 
content was only 2.6 per cent of the value expected if the 
phenylacetylvaline had been utilized intact. Although it 
is apparent that the phenylacetyl moiety appeared in the 
penicillin, the role of the amide portion of the molecule 
remains undefined. N^-Phenylethylamine was also used 
as a precursor (2). There was a significant quantity of 
N“ in the penicillin produced, as judged from the penillic 
acid isolated from it. The quantity of introduced was 
small, representing only 1.65 per cent of the amount that 
could have been introduced if the nitrogen of the phenyl- 
cthylamine were the sole source of one of the nitrogen 
atoms in the resulting penillic acid. 

In contrast to the effective incorporation of benzyl- 
penicillin precursors, no unequivocal utilization of pre¬ 
cursors for the natural aliphatic penicillins has been 
demonstrated. 

Arnstein, Catch, Cook, and Heilbron (2) used 
^-hydroxyphenylacetic acid in surface cultures. Although 
there was no increase in absolute yield, they were able to 
demonstrate that in place of the usual small proportion 
(about S per cent) of ^-hydroxybenzylpenicillin, approxi¬ 
mately 35 per cent of this penicillin was produced in the 
presence of 0.05 per cent of /►-hydroxyphenylacetic acid. 
The Lilly group presented evidence of the production of 
this penicillin by the use of N-(2-hydroxyethyl)-/>- 
hydroxyphenylacctamide in submerged cultures. In lots 
prepared without precursor, no /f-hydroxybenzylpenicillin 
was demonstrable. However, with the use of 0.025 per 
cent of the compound, an appreciable penicillin fraction 
was found which had solubility characteristics and a 
differential assay value comparable to authentic 

>The dcuUriophenyUcetic wat furuiihed by David aittenberg, of th« 
Colicfe of Phyviewns and Surgeoot, Columbia (/nivercity. Valina 

wai pret>ared and transformed Into deuteriopfaenyUcetyUN^^VEllnein 
the Lilly laboratories (if). The cultural work and preliminary puriScatUm 
weredoneat the Abbott Laboratories. Final purification and crystiUiaation 
were effected by the Upjohn Company (/0). The Isoiopfc determinations 
were performed by Dr. RittenberX' 


^hydroxybenzylp^icillhi. These results clearly offered 
the opportunity of controlling the production of 
^-hydroxybenzylpenicillin. \ 

The Lilly workers discovered also that derivatives 
various substituted acetic acids other than those which 
occur in natural penicillins could act aa precursors, and 
these led to new penicillins containing the acyi portion of 
the precursor. In view of the marked specificity exhibited 
TABLE 2 


Nkw CavsTALUMa Biobynthktic PK]ncni.tNB 


w 

PonicUlm formed 

i 

Precursor used 

Activity 

(U/mg.) 

ft 

Q 

Kegorted 

1. Sodium p-methoxy- 
beaxylpentdliin 

N-(2-HydroKyethyl)- 

y-racthozyphcnyl- 

acetamide 

1.^10 

0.82 

Lilly (/J) 

2. “ ^nftro- 

benzyl pen] cillin 

N-y-Nitrophenyl- 

acetyi-DL.valine 

1.700 (?) 

0,86 

(/J) 

3, “ y-fluoro- 

benzylpenidllio 

N-U'Hydroxyethyl)- 

y-fluorophenyl- 

acetnmide 

1,650 

0.89 

“ (/4) 

4. w-fiuoro- 

bentylpenidilin 

N-1(2-Hydroxyelhyl)- 

ffi‘fluorophenyl' 

acetamide 

2,340 

0.76 

C/4) 

S. tf-fluoro- 

benzylpeolciiiin 

N-(2-IIydraxyethyI)- 

iHfiuorophcnyl- 

acetamide 

1.340 

1.08 

" (14) 

6, *' y-chloro* 

beuzylpenlciilin 

N - y-Chloropheny L 
acetylmL'VAline 

2,460 

0.73 

'* (/3) 

7, ” y-t>romo- 

benzylpeni cillin 

N-('y-y-Bromophen* 
ylbutyryl)*Di- 
i valine 

2,270 

0.65 

" (//) 

8. ** y-lodobeo' 

zylptnidUIn 

N*(2-Hydrcwyethyl)- 

y-lodopheiiyUcct- 

ninide 

2.800 (?) 

0.6? 

US) 

9. ** 2-thiopbene- 

methylpeni- 
cillin 

N‘(2-Hydr<«ycthyl)- 

2-thiopheneacet' 

amide 

1,685 

1.13 

" (/J) 

iO. “ pbenoxy- 

methylpemciilin 

N-(2.Hydroxyethyl). 

phenoxyaceumide 

1,670 

0.87 

US) 

11. ** y-tolyl- 

mftrcaptometbyl- 
pcnicillin 

y>To!ylmeraipto- 
acetyl-Di.'valine 

1.285 (?) 

0.83 

U5) 


*The differential assay represents the ratio of activity B, 
iUit/SUipk. aur4us, with that for benzylpcnicilUn defined as belnn 1.00. 


by most enzyme systems, the ability of the mold to 
utilize a variety of precursors and incorporate portions 
of these structures into new penicillins could hardly have 
been predicted. The utilization of N-(^'toIylmercapto- 
acetyl)-DL-valine to form ^-tolyimercaptomethylpeni- 
cillin may be cited as one of numerous examples of the 
incorporation of a biologically-foreign substance into a 
penicillin. 

In some cases addition of precursors to the culture 
medium caused an increase in production of penicillin 
activity. Such stimulation may be interpreted as strong 
evidence for the utilization of the precursor. In other 
cases no increase of total yield was experienced, and on 
occasion a diminution of total yield was observed. Sudi 
absence of stimulation cannot be interpreted, however, 
as constituting proof that the mold fails to utilize the 
precursor. It has been demonstrated in some cases that 
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' the precursor is utilized and the corresponding penicillin 
formed. For example, addition of N-(2-hydroxyelhyI)- 
phenoxyacetamide to the culture medium did not appre¬ 
ciably inaease the total units of penicillin activity pro¬ 
duced, but a high percentage of the penicillin was isolated 
in a single fraction which was shown to be the new 
phenoxymethylpenicilHn. 

A large number of compounds were prepared and 
tested as possible precursors of new penicillins, and in 
several cases the new penicillins were isolated in analyt¬ 
ically pure, crystalline form (Table 2). Each of the new 
penicillins listed, except numbers 2, 8, and 11, gave 
satisfactory analytical values and was further identified 
by the ultraviolet absorption curve in comparison with 
that of the precursor used. The three exceptions, ^-nitro- 
benzylpenicillin, ^-iodobcnzylpenicillin, and p-tolylraer- 
captomethylpenicillin, were obtained in a somewhat 
impure state, but the presence of these new penicillins 
was demonstrated v examination of their ultraviolet 
absorption spectra. It will be noted that ^-bromobenzyl- 
penicillin was isolated after the use of N-( 7 -^-bromo- 
phenylbutyryl)-DL-valinc. Examples of terminally phenyl- 
substituted butyl and butyryl compounds that have been 
used as benzylpenicillin precursors are given in Table 1. 
It is apparent that substituted butyric acid derivatives 
are effective in a manner similar to the corresponding 
substituted acetic acid derivatives. 

Attempts to fiuid precursors for the three-carbon 
moiety or the penicillamine portion of the penicillin 
molecule have been unsuccessful. 

The following groups have participated in the joint 
program for the chemical study of penicillin and have 


contributed to various aspects of the precursor work: In 
Britain, British Drug Houses, Ltd.; Glaxo Laboratories^ 
Ltd.; Imperial Chemical Industries, Ltd.; Imperial 
College of Science, London, Department of Organic 
Chemistry; and Oxford University, Department of 
Crystallography; in the United States, Abbott Labora¬ 
tories; U. S. Department of Agriculture, Northern 
Regional Research Laboratory; Cutter Laboratories; 
Hcydcn Chemical Coqjoration; EH Lilly and Company; 
Merck and Co., Inc.; and The Upjohn Company. 
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Growth of Particles in Smokes and Clouds and 
the Produaion of Snow From Supercooled 
Oouds 

Irving Langmuir 
General Electric Company 

V. J. Schaefer introduced pellets of dry ice into clouds of 
supercooled water droplets and produced enormous numbers of 
minute ice crystals which rapidly grew rinto snowflakes. B. 
Vonnegut found that silver iodide vaporized into air can give 
nuclei which induce the formation of snowflakes in supercooled 
clouds below -5® C. Account is given of the development of 
these Ideas from studies made during the war of fundamental 
aspects of: (1) gas mask filters; (2) smokes needed for screen¬ 
ing purposes; (3) the radio interference caused by the electric 
charing of ^rcraft flying through snow; and (4) the icing of 
aircraft when flying through supercooled clouds. A theory of 
the growth of particles in aerosols has served as a guide in these 
Various researches. The experimenU in progress during the 
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last year on the artificial production of rain and snow, now 
Project Cirrus with the Signal Corps and the Navy, have 
led to manj’ interesting results which are described and ex¬ 
plained. The generation and wartime use of screening smokes 
and the effects produced by the seeding of stratus and cumu¬ 
lus clouds are illustrated. A preliminary account of the flight 
tests over the recent hurricane of October 10-15 is given. 

Physical Families of Curves 
Edward Kasner 
Columbia Uoirersiiy 

In any field of force the most important curves are the tra¬ 
jectories (paths of possible motion). Thus, for the Newtonian 
field we have the planetary orbits, the conic sections of K^ler. 
Another important physical famil) is formed by the general¬ 
ized catenaries, forms of equilibrium of a susi>ended chain. 
Other physical families in the field are brachistochrones and 
velocity curves. ■ 
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Analogues and differences between these families are ex¬ 
plored* The number of parameters (degrees of freedom) 
is always the same (three for the plane, five for space). The 
focal locus is always circular, Imi the position of the focal 
circle varies. The locus of the centers of all the circles is found. 
The fundamental theorem about starting from rest (ratio of 
curvatures is one-third) is generalized. 

Relativistic Wave Equations 
Eugene P. Wigner 
Princeton University 

Recent work hy Oelfand and Mewmark (J. Phys, fVS'Sif, 
1946, 10, 93; cf. also V. Bargmann. Ann^ Maih,, 1947^ 48, 
568) and of T*. Garding (personal communication) has estab¬ 
lished that infinitesimal operators in the usual sense can be 
de 6 ned also for rej>reBentationB of open groups. The represen- 
tationn of the inhomogeneous Lorentz group which have been 
obtained previously (Ann, A/afA., 1939, 40, 149) by the con¬ 
sideration of finite transformations must also he obtainable, 
therefore, by considering the infinitesimal ojjerators. 

The most imj^yrlant combinations of infinitesimal operators 
which commute with all infinitesimal oj>erators are m " pj 
“ Pi — Ps "* Pa *^“<1 y « wj + wj + wj — w' 4 , where wt ■« 
M 2 Bp 4 + MmI >2 MisFJa, etc., and the p and M are the in¬ 
finitesimal operators of displacement and of space-time rota¬ 
tions, respectively. Both >4 and v assume a definite numerical 
value in an irreducible representation. If > 0 , one is led, as is 
well known, to the linear manifolds of the particles with finite 
mass and spins 0 , i, 1 ,. .. etc. ff, however, n « 0 , the remain¬ 
ing V alone does not permit characterization of the linear mani¬ 
folds. In particular, from 0 , y =« 0 , the vanishing of all 6 
exiiressions pjWfc—pkWj follows, and this mokes it jwssiblc 
to define a scalar s by stipulating that wj db ispj vanish also. 
This discussion shows that, in some cases, the consideration 
of the finite operators affords a more powerful tool for the 
determination of the irreducible representations than the use 
of the infinitesimal operators only. 

The manifolds with u ® 0, y “ 0 are well known to char¬ 
acterize particles with zero rest mass and spins s « 0 , J, 1 ,,.. 
etc. Manifolds which were not discussed before are obtained 
by setting m zero but keeping v finite. These manifolds can be 
characterized by the equations 


where the mat « etc* commute with the p. 

The first sum vanishes because of ( 1 ); the second can be 
evaluated by means of ( 2 ), (3), (4) to be equal to S*. This 
shows that the above set of equations actually corresponds to 
the case /* "“ 0 , v — S*. * 

Solar Activity as rhe Origin of Cosmic Rays 
Donald H. Meozel and Winfield W. Salisbury 
Harvard University 
(Introduced by Harlow Shapley) 

M^netic fields uf sunsjJots may exhibit random fluctuations 
of the orclier of from 1 to 30 gauss. These variations arc as¬ 
sociated with the gustiness and turbulence of the solar at¬ 
mosphere. As one consefiuencc of these fluctuations, the sun 
will emit radio noise the frequencies of which range from per¬ 
haps 2 cycles/minute to 1,000 cycles/ftec<>nd. Because of the 
long wave lengths, the radiation can escape from the sun, 
especially in regions where magnetic fields reduce the conduc¬ 
tivity. The energy also can penetrate the ionosphere of the 
earth. Observations made with a loop antenna and audio¬ 
frequency amplifier indicate that oscillations of this type do 
occur on the earth’s surface. 

Magnetic fields limit the energy that a charged particle 
can assume, the light electrons being more inhibited than the 
heavier ions. In space, within a few million miles of the earth, 
heavier ions may attain energies as great as 10 “ volta. It is 
suggested that cosmic rays result from sucli action. Cosmic- 
ray showers arc exjilained as arising from a local cloud of 
ions and not as secondaries from a single particle. The neutron 
component comes from the splitting of heavier atoms into 
neutron-proton coMstituents as they encounter the earth’s 
atmosphere. 

The theory outlined al>ove makes cosmic rays a local phe 
nomenon. 1 'he radio waves resi)on 5 iblc for the cosmic rays 
also produce other effects. They cause appreciable heating of 
the solar atmosjjhcrc and lead to the million-degree tempera 
tore of the solar corona. The emission exerts a cooling action 
on sunspots. The light of the night sky and aurora borealis 
arc elecirodcless discharges in the electric field of the radie 
tion. Other effects include certain ty^pcs of ionospheric dis¬ 
turbances and the existence of a iwtcntial gradient in the 
earth’s atmosphere. 


(p* - Pi - p 5 - pJ)^ “ 0 

(£iPi + £jj>j + fjp. - - 0 

(£i2 + £.i2 + J,2 - £.2 - 1)^ - 0 
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The can be thought of as tleixinding on the 8 variables xi, 
Xt, x», X 4 , fj, ta, £ 2 , £ 4 . The p then must l>e replaced l)y the corre¬ 
sponding ff/3x The infinitesimal operators of space-time 
rotations assume the form Mu » Xi9/9xs - x*9/9xi 4 - £i 9 / 9£2 
etc. The first two terms of the M do not give any 
contribution to the w. As a result, when calculating v, one 
obtains 


V « SmikV 4* mkimik)piit., (5t 


Inirial Performance of a 32 <Mev Proton Linear 
Accelerator 

Luis W, Alvarez, Hugh Bradner, Hayden Gordon, 
Lauriston C Marshall, Frank Oppeahehner, Wolf¬ 
gang K. H. Panofsky, Chaim Richman, Robert Ser- 
ber, Clarence Turner, and John R. Woodyard 

Radiation Laboratory,University of California, Berkeley 

A beam of 32‘Mev protons has been produced by the ac¬ 
celerator. Four-Mcv protons from a Van d« Graaff generator 
arc injected into a resonant cavity operating at about 200 
megacycles and driven by 23 oscillators delivering a total of 
-1.5 megawatts peak power. The beam is phase sUble and is 
focused radially by the action of grids of tungsten wires 
Absorption measurements show the beam to have au energy 
of 32 it: .5 Mev, in agreement with that predicted from the 
mechanical design. This work was done under the aMepices of 
the tj, S. Atomic Energy Gommieaion* 
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file Creep ead Plastic Flow of Solid Materials 

Hcniy Byritig 
Umverstty of Utah 

Stresses applied to solids cause clastic deformations accom- 
panied by plastic flow. The latter may be permanent or may 
disappear after the stress is removed. Maxvtell long ago for¬ 
malized such an analysts by writing 


dt ^ G dt ^ 


( 1 ) 


where s, f, 0, n are the strains, stress, time, Hooke’s law 
constant, and viscosity, respectively. Ihe supposed linear 
ds 

deftendence of rate of strain, —, on the stress, f, is not true, 
dt 

ds 

Ihus, in certain steels increasing ^ by l,0(X)-fold oirl^* requires 

dt 

a 40 per cent increase in f, and in certain textile fibers an 
ds 

increase in ^ by 25-fold only requires a change in f of 16 
dt 


(>er cent. 

In 1936 the author showed that if plastic How is recognized 
as being a relaxation process, it must obey the statistical laws 
characterizing chemical reactions, and equation (1) becomes 


dt G dt i h kT / \ kT 


— e 


bi\ 

kT/‘ 


( 2 ) 


Here, r is dimensionless, and for tension becomes the ratio 
of the increase In length for each individual relaxation event 
divided by the distance between relaxing regions in the direc¬ 
tion of extension; the bracketed expression is the usual ex¬ 
pression for a rate of reaction; f is the applied force per unit 
area and, when multiplied by the volxune Vi, gives the work 
done on the relaxing unit as it posses from the normal to the 
activated state; fvs is the extra work a unit reversing the relaxa¬ 
tion must do against the applied force. When f^x and fvj are 
small compared with kT, equation (2) reduces to (1). In other 

ds 

cases, the exponential dependence of ^ on f quantitatively 

dt 

explains the previously observed nonlinearity. For a sym¬ 
metrical potential barrier, Vi -■ V*. This relaxation theory 
has been found extremely useful in explaining the observed 
plastic behavior of textiles, rubber, metals, and inorganic 
nonmetals. Some of these results are shown. 

Equation (2) provides an explanation for some results rc- 
|iort^ by Brid^an in which large hydrostatic pressures 
greatly increase breaking strengths. Thus, the free energy of 
activation, AF*, for any rate process can be written as 


AF* - AFJ + pAV. 


Here, AF(, , which is the free energy of activation at zero pres- 
SttrCi is increased by the pressure multiplied into the moan 
viHume of the AV, required to permit the flow^ process. 
Thus, in (2), if AV is about the size of V», it is dicar that any 
increase in pressure will cause a corresponding increase in the 
stoess i>er unit area, f, necessary to maintain a given rate of 
distortion. Pressure, by selectively slowing down the processes 
invOivtag Hw larger holes, A^, changes the nature of the flow 
tlie effect of pressure in increasing breiddng strength 
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in particular is due to the slowing down of the individual rate 
processes involved in breaking. 

So far as we are now able to see, all deformation problems 
are interpretable in terms of the individual relaxation processes 
which have been briefly sketched. 

Viscosity, Sedimentation, and DiflFiision of 
Polymers in Solution 

P. Debye and Arthur M. Bueche 
Cornell University 

Staudinger suggested that the intrinsic viscosity of a 
}H>iymer solution should be proportional to the molecular 
weight of the polymer molecule. In the course of time it has 
been shown that a rule stating proportionality with another 
{lower of the molecular weight (usually between 1 and }) 
represents the experimental facts much better, A similar be¬ 
havior is found for the sedimentation and diflusion constants. 

It seems important to investigate whether such relations are 
more than convenient interpolation formulae and, if it should 
turn out that they are not, to And which relations should be 
substituted. If such more fundamental relations can be foxuid, 
it remains to be seen in which sense the customary power 
relations can be considered as an approximation and what the 
signiflcance is of the numerical constants, entering in such 
relations, in terms of the molecular structure of the polymer 
molecule. 

The polymer molecule is represented as a pearl string, with 
beads representing the monomer and freedom of motion of its 
links representing the more or less restricted freedom of rota¬ 
tion of the chemical bonds around each other. Such a model 
leads to Staudinger’s original rule, provided it is assumed that 
the disturbance of the general How' in the liquid due to each 
bead dies out so rapidly with increasing distance that its effect 
on the flow around the other beads can be neglected. This, 
however, does not hold, and the situation is analogous to that 
of a dielectric in an electrical held, a case in which the electric 
moments of the different elements of volume of the dielectric 
create an additional held w'hich has to be taken into account. 

The mathematical problem of taking into account the inter¬ 
action of the beads has been put in a simplifled mathematical 
form. The flow is calculated around and through a spherical 
particle, the interior of w'hich offers an added resistance to the 
flow proportional to the number of beads it contains per Unit 
volume. The computed velocity distribution is used In order 
to calculate the intrinsic viscosity. This quantity now defMmds 
on (a) the volume of the sphere, (b) a number, which has been 
called the ^^shielding ratio,” defined as the quotient of the 
radius of the sphere and a length, the ^shielding length,” w hich 
is proportional to the reciprocal of the square root of the bead 
density within the sphere. This length measures how far the 
effect of the outside velocity distribution reaches into the 
interior of the sphere. 

Discussing the intrinsic viscosity as a function of the degree 
of polymerization of the polymer chain according to this 
theory, it is found that for short chains the intrinsic viscosity 
is proportional to the molecular weight. With increasing chain 
length this increase is retarded, and in the limit for very long 
chains the intrinsic viscosity becomes proportional to the 
square root of the molecular weight. Over a restricted region 
of molecular weights the curve can be approximated by a 
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power of the molecular wdght between 1 and This ex¬ 
ponent of the power rule is a measure for the shielding ratio. 
After this shielding ratio has been determined^ measurements 
of the intrinsic viscosity can be used to determine the average 
apace occupied by the polymer chain in the solvent. In the 
case of polystyrene, the sue of this space calculated from vis¬ 
cosity compares favorably with the size determined by an 
interference method based on the observed angular dissym¬ 
metry of the light scattered by the solution. 

Similar calculations for the sedimentation and diffusion 
Constant have been made by A. M, Bueche. Again ♦ the power 
rule is interpreted as an approximation and its exponent 
explained as an effect of the shielding. 

Influence of Ultrasonic Irradiation Upon the 
Phase Transition in the Formation of 
Colloidal Sulfur 

Victor K. La Mer and James W. Yates 
Columbia University 

When dilute sodium thiosulfate (0.0012M) and IIQ 
(0.0024M) are mixed, the resulting solution remains crystal 
clear for a reproducible time of 47d=l minutes. The repro¬ 
ducibility of this time appears to be independent of the source 
of the distilled water. Measurements (La Mer and Kenyon. 
J. coiioid Sci.f 1947, 2, 257; Johnson and La Mer. J. Amer, 
ckem. Sac.f 1947, 69, 1187) of the ultraviolet absorption 
(3,100 A.) in a Beckman Spectrophotometer show that mo- 
leculatly dispersed sulfur is being continually produced at an 
accelerating rate until a critical limiting degree of supersatura- 
tixm (-^S.IO^ g atoms S/1.) is reached which can no longer be 
tolerated by the system. This time limit is signalized by the 
appearance of a Rayleigh t>’pe of Tyndall beam. It corresponds 
to a phase traniution wherein the molccularly dispersed sulfur 
it converted into droplets of supercooled X sulfur of a size 
sufficient to exhibit perceptible light scattering, in both the 
ultraviolet and the visible regions. 

Attempts to alter the time of this phase transition by the 
addition of foreign nuclei, by redistillation of the aater in 
tacuOf removal of dissolved gases by boiling, and increasing 
the content of nitrogen by shaking under 20 pounds of pres^ 
sure, have proven thus far to be without signi&cant effect. 

In view of the well-known property of ultrasonic waves to 
relieve supersaturation (Sollner. CAem. 7?m., 1944, 34, 388), 
irradiation of the reaction solutions was tried at 400 kilocycles. 
The results were startling. The normal time of 47 minutes 
was increased fourfold. More carefully planned experiments 
show that the effect is not due to the production of HiO» or 
any detectable chemical change upon the reactants. In fact, the 
delay can be produced simply by irradiating the distilled water 
to which the proper amount of concentrated HCl and thio¬ 
sulfate is added after the treatment. In these coses two to four 
minutes irradiation of distilled water delays the onset of the 
phase transition to 3-7 hours. 

Preliminary measurements on the ultraviolet absorption 
^ow that the production of molecularly dispersed sulfur from 
the homogeneous reaction continues beyond the normal 
peribd pf 47 minutes, resulting in a much higher (^^S-fold) 
degree of supersaturation than exists at the normal time limit 
for the transition to colloidal sulfur. 

It would appear that the ultrasonic radiation removes some 
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tinknown nuclei, presumably present in fairly constant number 
in distilled water, which normally play a role in the condensa¬ 
tion process in the coiioid formation. The normal phsise transi¬ 
tion is apparently not one of sell~nuclcation, as was formerly 
assumed. 

Wlien the initial concentrations of HCl and NaiSsOi are 
systematically varied, the normal timing of the transition is 
affected in a reproducible manner, the norma) critical limiting 
supersaturation appears to be constant, but the number of 
particles formed, as judged by the light absorption as a func¬ 
tion of wave length (Barnes and La Mer. colloid Sci., 1946, 
1, 79; Barnes, Kenyon, Zaiser, and La Mer. Itid., 1947, 2, 
333),Varies with the concentration. 

When the irradiated water is divided into two aliquots, 
one of which is carefully protected from air and atmospheric 
dust and the other is not, the times were found to be roughly 
7 and 3 hours, respectively. Experiments arc in progress to 
test various hypotheses of the nature of Ihe nucleation proc¬ 
ess. 


Recent Experiments With the 184-Inch Cyclotron 

R. L. Thortoa 
University of California 
(Introduced by E. O. Lawrence) 

Study of disintegrations and other nuclear processes in¬ 
volving nuclear projectiles of energies in the neighborhood of 
several hundred million electron volts will yield important 
Information about the structure of the nucleus, and many 
laboratories here and abroad are building or planning equip¬ 
ment to reach these energies. The ld4-inch cj clotron of the 
Radiation Laboratory has now been in operation for about 
one year and provides dcuteron and alpha-particle beams of 
190 and 380 Mev, respectively. When the deutcron beam 
strikes any target, splitting of the deutcrons yields, in addition, 
neutrons and protons of energies centering about 90 Mev and 
emitted in a narrow cone about the dcuteron direction. Many 
experiments have been carried out using these radiations. 
The results of some of these, and their significance, are dis¬ 
cussed. 

When these fast particles are incident upon a nucleus, the 
disintegrations are often more complex than those found at 
lower energies and frequently result in the ejection of many 
neutrons, protons, and alpha particles. In addition, hssion is 
produced among many of the heavier elements and has been 
observed for atomic numbers as low as tantalum. (Such fission 
produced by very high-speed particles has, of course, no im¬ 
mediate application in the utilization of atomic energy.) 
Such nuclear events are observed in the cloud chamber and 
photographic emulsions as well as being deduced from a study 
of the radioactive isotopes produced. 

Other experiments have indicated that nucld, especially the 
lljjditer ones, are partially Uansparent to very fast particles. 
Thus, a fast neutron is apparently able to pass through a 
^nucleus with the loss of a fraction of its incident energy* 
Experiments indicating this are measurement of total neutron 
cross-sections and excitation curves for certain nuclear re¬ 
actions involving light elements. 

Evidence of exchange reactions, whereby a fast neutron 
entering a nucleus will exchange identity with a nuclear pfo- 
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and emerge as a high-speed proton^ has been found m a 
study of neutton-proton scattering. Interactions of this type 
have long been proposed as contributing to nuclear forces. 

Application of X-Ray Diffraction Phase Deter¬ 
minations to the Study of the Structures of 
Crystals Containing Large Molecules 

David Harker 
General Electric Company 
(Invited paper) 

Crystals arc thrcc-dimcnsiormlly periodic structures with 
repeating units composed of a small number of atomic group¬ 
ings which may be molecules or ions. The electron distribu¬ 
tion of a repeating unit gives rise to variations in the intensities 
of X-rays diffracted by the cr>'stal in different directions. It is 
possible to correlate the directions of diffraction with sets of 
three integral numbers, h, k, t\ and the intensities diffracted 
in these directions can be interpreted as the squares of the 
corresponding coefficients of the Fourier Scries rejuesenting 
the electron distribution in a repeat unit of the cry stal. Thus, 
the Fourier Scries for a crystal is 

p{x, y. *) “ !; 2 22 52 •■‘^*** + ky + 

where p(x, y, z) is the density of electrons at the point (x, y, z); 
V, the volume of one repeat unit; h, k, and integers; and 
Fhk^, a number whbsc square has a magnitude proportional 
to the observed intensity of X-ray diffraction in the direction 
characterized by h, k, and (. 

The difficulty in finding a structure from an X-ray diffrac¬ 
tion pattern is due entirely to the fact that the sign (or phase) 
of Fiik^ cannot be found from | which is what is observed. 

Various methods of solving this problem have been attempted 
—none with complete success. Of these, the one due to J. S. 
Kasper and the speaker seems most likely to lead to the deter¬ 
mination of such complex structures as those of proteins. 

This method is based on the discovery that the signs (or 
phases) of some Fsk^’s are related to the squared magnitudes, 
I 1*, of other Fh'k7'‘fi. These relationships are in the 

form of inequalities, such as 

IFhk^l* ^ 1 /j I \ 

(Zfhk^)* "A ZftMkif/' 

where (Zfhh/)*is the maximum possible diffracted intensity in 
the h, k, ^ direction for any arrangement of the atoms in the 
given crystal. The use of this and analogous inecjualities can 
yield the signs (or phases) of enough Fiu./’8 to allow an ap¬ 
proximate determination of the values of p(x, y, z), i.e. of the 
crystal’s structure. This crude picture can then be refined by 
other well-known methods. 

Somt Recent Studies on Fluorescence 

W. Alben Noyes, Jr. 

Umwsity of Rochester 

The study of fluorescence provides one means of obtaining 
inloniMtion on the transfer of energy between molecules on 
coUinoo. Il^e blue fluorescence of acetone has been studied 
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with sufficient care to show that there are discrete bands. Thus, 
cither it is emitted by excited molecules of acetone or by free 
radicals in the excited state. There is not enough energy for 
the latter process. The temperature dependence of the fluores¬ 
cence indicates that the excited molecules have a stability 
dependent on vibrational excitation. The transfer of energy 
between polyatomic molecules during collisions of the second 
kind has never been fully investigated. The relationship be- 
tw’ccn energy transfers of monatomic, diatomic, and poly¬ 
atomic molecules is briefly discussed. 

Long-Distance Interaction Between Protein 
Molecules 

Alexandre Rothen 

Rockefeller Institute for Medical Research 
(Invited paper) 

When films of antigen (protein or polysaccharide) are 
transferred onto metal slides, these films are capable of adsorb¬ 
ing specifically layers of homologous antibody as much as 
300 A. thick under certain conditions. Blankets made of bar¬ 
ium stearate, octadecylamine, or different plastic materials 
can be deposited upon the antigenic layers. Tt is found that, 
when immune homologous antisera are deposited on top of 
such blankets, a specific immobilization of homologous anti¬ 
body takes place in spite of the intervening thickness of the 
blanket. The possibility of holes in the blankets, thus allowing 
the antibody molecules to come in direct contact with the 
antigenic layers by diffusion seems contrary to the experi¬ 
mental evidence. The conclusion is reached that interaction 
between large molecules involved in immunological reactions 
may take place through a field of specific long-range forces 
extending over 200 A. 

Experimental evidence indicates that certain enzymes can 
exert their action on films of antigen through intervening 
blankets of plastic material. The thickness of the blankets 
necessary to protect the antigenic layers depends greatly on 
the numlier of these layers and their mode of deposition—a 
fact which shows that the phenomenon involved is not a 
simple diffusion of the enzyme molecules. 

The Size, Shape, and Charge Distribution of 
Protein Molecules 

J. L. Oocley 
Harvard Medical School 
(Invited paper) 

Protein molecules, unlike other macromolecules, usually 
contain large numbers of positively and negatively charged 
groups as well as polar and nonpolar groups arranged in spe¬ 
cific positions in rigid structures. Many chemical and biologi¬ 
cal properties of proteins depend upon the size and shape of 
these molecules and the positions of the groups in the mole¬ 
cules. These quantities are fundamental in any theory describ¬ 
ing the electrostatic interactions and the molecular-lunetic 
behavior of proteins. 

Estimates of size, shape, and charge distribution have now 
been made for many proteins. These estimates have been 
obtained from studies of sedimentation and diffusion, osmotic 
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prmure, viaKX)aity^ double refraction of flow, and dielectric 
constant. 

As a first approximation, protein molecules ma>' be repre* 
sented aa ellipsoids of revolution, although these shapes are 
unquestionably too simple to be completely adequate. Using 
this assumption, scale models have been constructed of a num¬ 
ber of proteins characterLsed in our laboratory. The /Jj-Upo- 
protcin is the most symmetrical of these molecules, but a 
number—serum albumin, egg albumin, and di-mctal binding 
protein—have only slight asymmetry. Fibrinogen appears to 
be far more asymmetrical, a property closely related to its 
abifity to form clots under certain conditions. Complete^ 
undegroded gelatin, more like fibrous proteins and synthetic 
polymers, has about the same length but half the width of 
fibrinogen. 

In certain cases physical-chemical studios have led to 
more detailed models. Insulin, as it exists in neutral aqueous 
solution, has been demonstrated to l>e reversibly dissociated 
into three smaller units in acid solutions. Hemoglobin under 
quite different conditions dissociates into two smaller units. 

Klectromotive force measurements, combined with analyti¬ 
cal studies of the amino acid composition, give reliable esti¬ 
mates of the number of positively and negatively charged 
groups. The distribution of these charges, as evaluated from 
dielectric constant measurements, is sufficiently as 3 mimetrical 
to j'ield dipole moments much greater than those of other 
known molecules. The most asymmetrical charge distributions 
were observed for /3-lactoglobulin, serum y-pseudoglobulin, 
di'metal binding protein, and edestin. Egg albumin and 
serum albumin appear to have almost symmetrical charge 
distributions. 

Although finer tools will be required to give detailed de¬ 
scriptions of molecules as complex os even the simplest pro¬ 
tein, this approach to our understanding of their structure 
has yielded helpful models of proteins. 

Synthesis of Polypeptides 

R. B. Woodward 
Harvard University 
(Invited paper) 

Complete hydrolysis of proteins by drastic chemical methods 
gives mixtures of a-omino acids. By gentler chemical methods, 
and in particular by cnsymatic processes, cleavage products 
may be obtained which contain two, three, or mmxi amino 
acids linked by simple amide bonds, lliesc facts have led to 
the view (Fischer) that the fundamental structural feature of 
all proteins is that of a long polypeptide chain. The occurrence 
of variously constituted amino acid units, the opportunity for 
many different arrangements of units within the chain, and 
in particular secondary structural features, such as cross- 
linking between chains by primary bonds, hydrogen bonds, 
or ionic forces, and manifold opportunities for coiling of long 
chains, all serve to differentiate the various natural proteins 
and to confer on each individual certain characteristic prop¬ 
erties. In general, these secondary structural characteristics 
appear to bo more important in defining the properties of the 
globular proteins than of the fibrous proteins. 'Fhe latter 
have properties more nearly like those to be expected of rather 
umple high polymers having the fundamental chain unit 
tlmugh even in this class the mote- 
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oules do not appear to consist of single chains^ but rather of 
bundles of two or more chains which may associate end to 
end In the formation of fibrils. Denaturation, the transforma¬ 
tion of globular proteins to fibrous modifications, probably 
involves the unfolding of such a bundle of polypeptide chain^^ 
which in the globular modification is tightly coiled in a very 
specific manner. 

The properties of the proteins and the structures to which 
these properties may be attributed are clearly very compli¬ 
cated, but no evidence has l>cen forthcoming which indicates 
that the complication is one of kind rather than of degree. 
To the organic chemist the structural forces in the proteins 
are lHic same as those operative in the simple molecules with 
which he i* familiar, and the complications arise only from the 
large numbers of combinations and arrangements of simple 
atomic interactions. Classically, the task of the organic 
chemisl, once the fundamental structuraj features of a mole¬ 
cule have been elucidated, is that of synthesis—ihc duplica¬ 
tion to the extent that is possible, of tlie structure put before 
^him. In the case of the proteins, the first step is clearly that 
of developing methods for the synthesis of long polypeptide 
chains, llie classical many-step methods of organic synthesis 
are unsuited to the preparation of materials of high molecular 
weight, and it is clear that the solution of the ])robIems re¬ 
quires the use of the methods of addition polymerization or an 
analogous process. 

The monomeric species for such a scheme, and indeed the 
addition polj^morization reaction, have long been known, 
tliough not recognized as such. Rcccnllj^ by the polymeri¬ 
zation, under carefully chosen conditions, of properly consti¬ 
tuted monomers, the synthesis of molecules containing long 
polyjieptidc chains with any desired number of different units 
has l>een achieved. The preparative results as well as mechanis¬ 
tic considerations and the molecular and physical properties 
of the pnjducts are discussed. The extent to which the ph©^ 
nomena shown by the synthetic materials duplicate those of 
natural j)roteins and possibilities for the future, particularly 
in the testing of hypotheses as to correlations of properties of 
natural proteins with structural features, are considered. 

The Nutritional Significance of Amino Add 
Imbalance 

C A. Elvehjem 
University of Wisconsin 

An interesting relationship between vitamins and amino 
add.s was established when a niacin deficiency was produced 
in the rat through the use of a diet high in com and low in 
proteins. This deficiency was counteracted by the addition of 
niacin or tryptophane. Evidence is available that tryptophane 
may function as a precunsor of niacin In the animal body. 

Further studies with synthetic rations containing 9 per cent 
of casein have show'n that protein hydrolysates, mixtures of 
amino acids, and specific amino acids produce a significant 
retardation in growth which may be reversed by the addition 
of either niacin or tryptophane. Threonine and phenylalanine 
showed the highest activity of any of the amino adds tested. 

The significance of this amino acid imbalance in the preven* 
tion of pellagra, in the use of protein hydrolysates and amino 
adds in therapy and in laboratory studies in which free enduo 
adds arc used in piece of the intact protein, is discussed. 



The Site of Cell Growth 

Peul iSTeist 
University of Chicago 

When a nerve fiber i» jiartially constricted, the part lyinf? 
distal to the constriction ii.e. at the far side from the cell nu¬ 
cleus) assumes a reduced diameter, while att excess of cyto¬ 
plasm piles up at the proximal (t.e. near-nuclear) side of the 
^'bottleneck.** This condition bea)mes permanent. Various 
experiments of this type have led to the conclusion that nerve 
cells are in a state of sustained growth, new protoplasm being 
ccmtinually produced at the site of the cell nucleus and then 
pressed distad into the fil>er. Constriction causes the (>l)servcd 
chaiigcs in fiber caliber by throttling the centrifugal convection 
of cytoplasm. When the constriction is later removed, the 
dammed up cy toplasm can be seen to advance distad. ITic rate 
this advance is of the order of 1 mm./day. 

In exi)lanation of this phenomenon, the h>']>odiesis is pro- 
IHjftcd that the basic protoplasmic systems of the ceil, ]mrlicu- 
Iarl.\' native proteins, cannot be synthesized in the cytoplasm 
but must be sut)plied from u nuclear source. On this premise, 
the rate of presumable natural protein decay in ner\ e was cal¬ 
culated from known values of ammonia fjroduction, and from 
tliis the rate of replacement rctjuiailc for maintenance of stcad\ 
state could be derived. This |iostulated replacement rate was 
found to be of the same order as the observed rate of prf)xim<i 
distal convection of protoplasm, thus lendiivg su[)ptirt tf> the 
proposed concept. 

The results indicate a ver)’ close relation l>etwi*en the genic 
apparatus of the cell, protein repriKluclion, and the sources of 
protoplasmic growth. 

Some Theoretical and Experimental Relation¬ 
ships Between Infrareef Absorption and 
Olfaction 

Lloyd H. Beck and Waiter R. Miles 
Yale Univeraity 

.\ccording to Uie proposed theoiy, olfaction results when the 
radiation of heat from an organism's receptors is accelerated. 
The source of heat is the organism itself. The organismic source 
defines the critical region of the infrared spectrum as that in 
the neighborhood of the maximum of a black body at approxi¬ 
mately 290'’-313‘^K. The receptors, being of the dimensions of 
the wave lengths in the region of this maximum (8-14 p), can, 
by virtue of their size and shape, radiate selectively. Any sub¬ 
stance having an absorption band in this region and coming 
within the radiation field of these receptors will cause them 
transiently to lose energ>‘. This transient loss of energy is pre¬ 
sumably the initial event in the process of stimulation of the 
olfactory i:eeepU>rs. Differential radiation losses of the rccq>- 
tors account for olfactory quality as spatial stimulation. 

In a group of roaches (PeHplm^ immeana) placed be- 
tw'ecn glass (Cambers equipped with potassium bromide (KBr) 
window's, one of which was backed with glass, IS per cent 
showed antennal activity when air was pulsed through the 
chambers) per cent showed activity when oil of clove vapor 
was puls^ through the chambers, and 26 per cent showed 
activity when oU of clove w^as released diffu^y in the room, 
rcsttite cduld have occurred by chance 3 times in 100. 


The present theory rationalizes the orperimental literatiue 
on olfaction. Among other points, it extinguishes odorous 
from inodorous substances; explains adaptation as the return 
of the receptor system to a new thermal equilibrium in the 
presence of an,odorous substance; accounts for the differences 
between micro- and macro-osmatic animals on the basis of the 
larger absori^tion chambers of the latter; accounts for the 
anomalies in the chemical theory; and provides a basis for the 
reinter|>retaticm of some of the classic work in olfac tion. 


Electrical Responses of the Human Retina to 
Stimulation by Lights of Various Wave Lengths 

Lorrin A. Riggs 
Brown University 
(Introduced by Walter S. Hunter) 

A contact lens is used to maintain a constant electrical con¬ 
tact between the cornea of the eye and a nonf)olarizablc elec¬ 
trode. Continuous records are made of the difference of poten¬ 
tial existing l>etwccn this electrode and a.reference electrode 
located elsewhere on the head. When light enters the eye, an 
electrical response occurs which is manifested as a momentary 
increase in the positivity of the corneal electrode, 'fhat the 
effects so oljficrved originate in the retina or sensitive layer of 
the eye has been showm conclusively in variems control experi¬ 
ments. 'rhe exact nature of the retinal events underlying the 
electrical res|>on8e is not well understood at j^resent. The 
evidence from our recent experiments does show, howe\’er, that 
the scotopic or night visual system is chiefly responsible for the 
magnitudes and wave forma of the recorded responses. Re¬ 
sponses obtained during the pnKCSs of dark adaptation reveal, 
for example, that the sensitivity of the eye continues to rise 
over a i>eriod of more than an hour, even w hen tested with red 
light. The rate at which visual sensitivit)’ appears to rise in 
these experiments is consistent with the scotopic portion of the 
curve of dark adaptation as conventionally obtained by deter¬ 
mination of visual thresholds. In other cx])criments, the eye 
has been adapted to a constant level of illumination, where¬ 
upon electrical responses are elicited by means of test fiaahes 
of added illumination. The result again is consistent, for 5 
different levels of light adai)tation, 'with the predictetl effects 
of such adaptation upon the scotopic s}'stem of the retina. In 
other experiments, various wave lengths of stimulating flash 
have been used to reveal the visibility function, based upon 
magnitudes of electrical response, 'rhis function resembles 
fairly closclj^ the sajtopic visibility curves w'hich have been 
determined by many investigators using a conventional match¬ 
ing procedure. U is concluded that the contact-lens method of 
recording visual sensitivity has the following characteristics: 
(1) It provides objective and measurable responses which are 
not influenced by error of subjective estimation. (2) It reflects 
only the activity of the retina, unconqilicated b>' effects occur¬ 
ring in the higher vbual centers. (3) It reveals the activity of 
the scotopic visual system under conditions of light adaptation 
such that scotopic functions cannot \n observed b\' the usual 
psychopbytdcal methods liecause of the intrusion of the pho- 
topk system. (4) In spite of the value of the electrical response 
as an indicator of scotopic sensitivity, its exact nature and 
point of origin are not well understood. 
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laCrared Absorption in Field Studies of 
Olfaction in Bees 

Walter R, Miles and Lloyd H, Beck 
Yale UniTersity 

The problem in these studies was to determine if infrared 
absorption bands influence the olfactory behavior of bees. 
Duplicate units made of cast iron provided the chambers for 
liquid honey, gas from the honey, and a moisture absorber. 
An open cooling chamber adjoined the solid end of each gas 
chamber, a window being sealed into the other end. For 
chamber “S” the window was a special infrared filter. For 
chamber the same filter was used with glass behind it. 
On small platforms in front of each window a measured num¬ 
ber of drops of honey were placed and exposed to the open air 
in order to attract the bees to work near and in front of the two 
windows. After the platforms were removed, the subsequent 
behfvior of the bees was studied. They now clustered on the 
infrared passing window in the ratio of from 3-10 to 1 on the 
“XS’* window. Variations of this experiment have demon¬ 
strated, in terms of proportional statistics, reliable indications 
that the bees prefer the window which passes infrared from the 
honeyed perfume inclosed in the chamber behind it. These 
results appear to support the h>'pothe8is that infrared absorp¬ 
tion bears a relation to the adequate stimulus for olfaction. 

The Predictivenesa of Infant Behavior Traits 

Arnold Gesell 
Yale Univerfity 

The Yale Clinic of Child Development has made numerous 
diagnostic and follow-up studies of the growing behavior pat¬ 
terns of normal, atypical, and abnormal infants. The infanta 
were examined at periodic intervals with stenographic record¬ 
ing. A clinical crib, a test table, and test objects were designed 
to elicit characteristic responses in the four major fields of 
behavior: motor, adaptive, language, and personal-social. 
Cinema records of the behavior patterns have been subjected 
to frame-by-frame inspection and to quantitative analysis. 
Selected children were observed for a period of 10 years; one 
pair of identical twins has been intensively followed from in¬ 
fancy for a period of 20 years. 

These studies indicate a high degree of predictability in the 
sequences of mental growth. The seciuences follow a general 
ground plan with variations which are distinctive for each in¬ 
dividual. Normal infants in the first three months of life tend 
to lie with head and arm directed to one side, the opposite arm 
being crooked at the shoulder. This “tonic-ncck-reflex** 
pattern may be right or left or mixed. Deep-seated preference 
for the left is predictive of ultimate Icfthandedness. 

With the aid of finely graded norms of behavior growth, a 
clinically trained diagnostician can appraise the developmen¬ 
tal potentials of the infant. By systematic methods of develop¬ 
mental diagnosis It is possible to diagnose in the first year of 
life nearly all cases of amentia, cerebral injury, sensory and 
motor defects, and serious personality deviations. One or two 
examinations in infancy usually suffice to determine whether 
a cliild is suitable for adoption and whether the developmental 
outlook is favorable, highly favorable, or unfavorable. Exami- 
nati(ms in infancy and observation during the preschool years 
may reveal various forms of giftedness, temperamental quali^ 


ties, individual modes of growth and learning, and liabilities- 
and assets in emotional make-up. 

All these possibilities in the realm of prediction have been 
demonstrated by clinical applications which operate with sig¬ 
nificant success when based on a precise knowledge of the de¬ 
velopmental mechanisms involved. This knowledge is now * 
only in its crude beginnings. The task of science is to refine the 
knowledge. Refinement of knowledge will lead to refinement 
of prediction. A greater concentraiion of scientific resources 
on the period of early infancy becomes of supreme importance 
for preventive medicine and other forms of social control. 

TepexpaA Mao: A Study of -ao Ancient Human 
^Skeleton From the Valley of Mexico 

Javier Romero 
Museo Nacional of Mexico 
T, D. Stewart I 
U. S. National Museum 
(Introduced by Alexander Wetmore) 

Restoration and study of the human skeleton of late Pleisto¬ 
cene age from near the present town of Tepexpan, Mexico, has 
now been completed by Sr. Romero under the guidance of Dr. 
Stewart. Restoration has involved reassembling the broken 
parts of the face and of the major long bones. The skull is 
reasonably complete, but the long bones, except for the right 
radius and ulna, arc deficient. Only a few other parts are pres¬ 
ent or complete enough for study. 

In shape, the skull is on the border of brachycrany (C.I. 80) 
and relatively high. Cranial capacity is high (1.540 cc.), and 
the cndocast shows a well-developed brain. The skull type is 
dose to that of the late Indians of our Southeast. Suture clo¬ 
sure indicates advanced age (55-65 years). Sex characters are 
masculine. 

Computation of stature from long-bone measurements 
yields a figure of approximately 170 cm., which is well above 
the present average of Mexican Indians. Arthritic changes, 
notably in the cervical vertebrae, arc consistent with the 
attributed age. 

A sculptural representation of the soft ports of the head, 
built upon a cast of the skull and taking into account average 
tissue thicknesses for whites, shows a typical Indian counte¬ 
nance. This head epitomizes the conclusions of the study, 
namely, that Tepexpan Man was a typical Indian, although 
bigger than those living today in Mexico. 

The Viking Fund of New York made it possible for Sr. 
Romero to bring the specimen to Washington, where the 
Smithsonian Institution supplied laboratory fadlities and 
study collections. 

Bikini Revisited—^Preliminary Results of the 
Scientific Resurvey During the Summer 
of 1947 

Commander Roger Reveile, USNR 
Geophysics Branch, Office of Naval Research 

During July and August of 1M7 the Navy Department, in 
cooperation with other government agencies, carried out a 
sdentific resurvey of Bikini Atoll in order to study the effects 
of radioactivity on marine organisms living in a natural en¬ 
vironment and to extend certain aspects of the geological. 
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bioldgical, ocetnographiCf and military investigatioxis om- 
ducted in tills little known area during 1946. Aj^proximately 
60 civilian scientists and technicians participated in the resur¬ 
vey, representing the U. S. Geological Survey, the Fish and 
Wildlife Service, the National Museiun, the Navy Department, 
the Atomic Energy Commission, and various universities and 
research institutions. Four ships were assigned to the expedi¬ 
tion including the U.S.S. Chilton, a transport of about 15,000 
tons. 

Although fishes and other marine animals from the entire 
lagoon area were often found to contain slight amounts of ra¬ 
dioactivity, no large-scale changes were observed in population 
density of reef or pelagic animals or in the relative abundance 
of different species. Some coral patches in the target area 
showed evidence of destructive effects due to the atomic bomb 
explosions. Reproductive processes in living organisms ap¬ 
peared normal, and no morphological changes were found. 
Studies of permeability, salt accumulation, bioelectric poten¬ 
tial, pigment content, photosynthesis, respiration, enzyme 
activity, and calcification were carried out on marine algae. 
Only one difference, a higher activity of the hydrogen peroxide 
decomposing enzyme, catalase, was noted belw cen areas which 
hod received heavy doses of radiation from radioactive sub¬ 
stances and those which had not been affected by radiation. 
Marine bacteria and land organisms appeared unaffected by 
radiation. In the eastern end of Bikini lagoon the water is 
considerably more turbid than in the spring of 1946; the cause 
of this change is not w^ell understood. 


The subsurface structure of Bikini Island on the eastern 
end of the atoU was explored by core-drilling down to a depth 
of 2,556 feet, nearly two and a half times as deep os the Funa 
Full boring, the only previous drilling on a coral atoll. Uncon¬ 
solidated or very poorly consolidated calcareous sediments— 
beach rock, reef limestone, coral rubble, and calcareous sand— 
were found at all depths. Preliminary examination by geolo¬ 
gists and paleontologists of the U. S. GeologLcal Survey shows 
that late Tertiary corals and mollusks were encountered at 930 
feet, and it is possible that the top of the Tertiary section may 
be considerably higher. Seismic velocity determinations in the 
deep hole suggest a continuous transition to more compacted 
calcareous materials near the bottom. On the basis of previous 
geophysical evidence, these may extend down to depths of one 
to more than two miles. 

Studies of the deposition of calcium carbonate indicate a 
rate of upward growth of the reef of about 1 mm. per year. 

Twenty-four dredge hauls were made on the outer slopes of 
the reef. These show that the outer slope consists near the 
surface of large blocks of limestone mixed with calcareous sand. 
The size of the blocks decreases with depth from several tons 
near the surface to several hundred pounds at depths of more 
than 200 fathoms. Below 200 fathoms these limestone blocks 
are rare. From 10 to 100 fathoms, living corals, algae, bryozoa, 
sponges, and other forms are present in abundance. The pro¬ 
fusion and variety of life decreases rapidly with depth; below 
100 fathoms the predominant forms are foraminifera, algae, a 
few deep-water corals, sponges, and brachiopods. 


NEWS 

and Notes 

The winners of the two $1,000 
AAAS*George Westinghouse Science 
Wrltlnf Awards for 1947 were selected 
in New York City on November 20. 
George A. Keaney, feature writer on 
the New York World-Telegram won 
the 1947 Newspaper Writing Award 
for his scries of five stories on blood, 
and more especially on the Rh factor 
of blood, which appeared in the New 
York World-Telegramf March 18-22, 
1947. This year’s Magazine Writing 
Award was won by Steven M. Spen¬ 
cer, associate editor of the Salttrday 
Evening Posit for his story, “New 
Hope for the Anemic” (an article on 
folic acid), which appeared in the 
December 14, 1946, issue. The 
judges further recommended that 
honorable mention for the Magazine 
Writing Award be given torus J. and 
Margery J* Milne, free-lance writers, 
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for their article, “The Life of the 
Water Film,” published in the June 
1947 issue of Natural History. 

A newspaperman for only three 
years, Mr. Keaney liad taught Eng¬ 
lish and civics in the Lawrence, 
Massachusetts, high school for 13 
years. He was bom in Lawrence in 
1906 and later received his A.B. and 
M.A. degrees in English from Boston 
College. 

Steven Spencer was awarded a 
Nieraan Fellowship in Journalism at 
Harvard University in 1939 while he 
was employed on the Philadelphia 
Bulletin as staff science writer. He 
later contributed articles to the 
Saturday Evening Post and joined its 
staff in 1946. Mr. Spencer was born in 
Omaha, Nebraska, and received an 
A.B. degree in English at the Uni¬ 
versity of Pennsylvania. He is now 
living in Swarthmore, Pennsylvania. 

The Milnes have contributed to 
several general circulation magazines 
during tlie last year as free-lance writ¬ 
ers. They are now living in Burlington, 
Vermont, where Dr. Milne is associate 


professor of zoology in the Uni¬ 
versity’s Department of Zoology. 
Mrs. Milne was formerly associate 
professor of biology at Beaver College, 
Jenkintown, Pennsylvania. 

The $1,000 Newspaper Writing 
Award was made for the first time at 
the Boston meetings of the AAAS in 
Chicago, and the Magazine Writing 
Award was incorporated into the an¬ 
nual program for the 1947 contests. 
Both of the 1947 awards will be made 
at a presentation dinner on December 
27 during the AAAS meetings in 
Chicago. Upon this occasion Dr. 
Shapley will act as toastmaster, and 
the guest speaker will be George 
Stoddard, president of the University 
of lUinois. Through funds provided by 
the Westinghouse Educational Foun¬ 
dation of the Westinghouse Electric 
Corporation and under the adminis¬ 
tration of the AAAS, the annual sci¬ 
ence writing awards are made in an 
effort to stimulate and maintain a high 
standard of science reporting for the 
lay public through the newspapers and 
the general circulation magazines. 
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The judges selecting the IW win¬ 
ners were; Benjamin McKelway, ed¬ 
itor of the Washington Star^ and H. 
L. Mencken^ of the Baltimore Sun 
papers^ representing newsfjapcrs; Clif¬ 
ton Faditnan, of W7, and Edward 
Weeks, of the Atla-ulic, representing 
magazines; Kcnnctli Olson, of the 
Medill School of Journalism of North¬ 
western University, and Rudolf 
Flesch, author of The art of piain talk\ 
general representatives; and Dellev 
Bronk, chairman of the National 
Research Council, and Edward Weid- 
lein, of the Mellon Institute for In¬ 
dustrial Research, representing sci¬ 
ence. Dr. Morris Mcister acted as 
ehainnan of the judging panel. 

Visible Directory, Chicago 
Meeting 

Advance registrants, please note; 

As soon as your hotel reservation in 
('hicago has been made, either notify the 
Washington Office of the name of your 
hotel or, upon your arrival in (Chicago, 
give this information to the attendant at 
the Information Booth in the Stevens 
Hotel for posting in the Visible Directory, 

About People 

James B. Sumner, prufeasur of bio> 
cliemistT}^, t'omcll University, and the 
first to crystallize an enzyme, has been ap- 
fwinted director of the Laboratory of 
Enzyme Chemistry', recently established 
by the trustees of Cornell University. 
Dr. Sumner was co-winner of the 1946 
Nobel True in Chemistry, llie nevr laU)- 
ratorj' will l>e located in Savage Hall, the 
new building of the' School of Nutrition 
(Science, October 10, NovcmI>cr 14). 

Samuel C. Schmlttle has been 
apiKimtcd a.Hsistant in the Department 
of Veterinary Pathology' and Hygiene, 
Unisersity of Illinois College of Veterin- 
iir>' Medicine. Dr. Schmittlc was gradu¬ 
ated from the Ohio State Veterinary 
College in 1947. 

John C. Keresztesy, chemist, Cancer 
Research Laboratory, Mt, Sinai Hospital, 
New York City, has been commissioned 
in the U. S. iHiblic Health Service and 
has been assigned to the Physiolog)' 
Division, National Institute of Health, 
Bethesda, Maryland. 
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Florence B. Seibert, aMociate pro¬ 
fessor of biochiemistryi Henry Phipps 
Institute, University of Pennsylvania, 
received the honorary D. Sc. degree from 
Lafayette College, Easton, Pennsylvania, 
at the Founders* Day exercises, October 
18. 

Thomas G. Dtgges. a member of the 
Metallurgy Division, National Bureau of 
Standards, since 1920, has been appointed 
chief, Thermal Metallurgy lotion, suc¬ 
ceeding D. J. McAdam,^hief of the Sec¬ 
tion since J930, who retired August .H. 

Grants and Awards 

A publication of the American 
Chemical Society, industrial and En¬ 
gineer ing Chemistryf has been aw-arded 
first prize for 1947' for *‘the l>est issue 
devoted to a single theme’* in the annual 
competition sfx>nsorcd hy Indttsirial 
Marketing, Chicago, among the Tuition’s 
business journals. The award, a silver 
plaque, was conferred in recogTUtion 
of the quality and scoiie of articles on 
tlie utilization or disposal of industrial 
wastes which mode up the Maj issue of 
the journal, which is edited b>' W alter 
J. MurjThy, Washington, D. C. 

The Seventh Annual Science Tal¬ 
ent Search, sponsoa’d by W'estinghouse 
Electric Corfif>ration and Science Service, 
is now' under way. Examinations will \te 
giv'cn to the contestants from DecemUT 1 
to 26, the closing date. From the 300 
top-ranking contealants, 40 will be chosen 
for all-ex{jen8e trips to the 4avc-day Sci¬ 
ence 'lalent Institute in Washington, 
D. C., February 27 through March 2, 
1948, during which the winners will bt^ 
selected. One girl and one boy will re¬ 
ceive $2,400 Westinghouse Grand Scieno? 
Scholarshiijs ($600 a year for four years) 
and 8 others will receive scholarships of 
$400 ($100 a year for four years). An 
additional $3,000 worth of scholarships 
may be awarded to others of the 40 at 
the discretion of the judges. Concur¬ 
rently with the national talent search, 9 
states (Alabama, Georgia, TlUnois, Iowa, 
Louisiana, Montana, Pennsylvania, Ten¬ 
nessee, and Virginia) will conduct state 
searches through a special arrangement 
with Science Clubs of America. The 
judges arc Harlow Shaplcy, director, 
Harvard College Observatorj', and presi¬ 
dent of the AAAS; Harold A. Edgerton 
and Steuart Henderson Britt, psycholo- 
gjsts of New* York City; and Rex E, 


Burton, psychiatrist of Waahmgton, D. C. 
By discovering and developing scien¬ 
tific ability at the high school level the 
two sponsoring institutions, Westing- 
house and Science Service, are playing a 
major role in relieving the critical short¬ 
age in scientific talent which is the grow* 
ing concern of most countries of the world 
today. More complete information on this 
program may be obtained from Science 
Clubs of America, 1719 N Street, N. W., 
Washington 6, D. C. 

The Research Corporation, New 
York, has recently made several awards of 
interest. Two physics teachers, A, A. 
Knowlton, Reed College, Portland, Ore¬ 
gon, and CUfford|N. Wall, formerly at 
Nortli C'entral College, Nai>erville, Illi¬ 
nois, and now at the University of Minne¬ 
sota, received sf^ecial awards of $1,000 
each for distinguishc'<J teaching. A sur¬ 
vey had shown that of all physicists 
granted l*h. D. degrees in this countr)' 
bet\veen 19.^6 and 1945, an outstanding 
number had lieen undcrgraduntes at 
Reed and North Central. Two other 
awards, each consisting of a plarjue and a 
$2,500 honorarium, went to Lee A, Du- 
Bridge, president, California Institute 
of Technology, “for his outstanding 
scientific achievements In directing the 
Radiatitui Laboratory of OSRD in the 
field of microwave radar research, de¬ 
velopment, anil application national 
defense,’* and to Merle A, Tuve, of the 
Carnegie Institution of Washington^ 
in recognitum of his scientific contribu¬ 
tions in making possible the proximity 
fuse and his administration of the various 
groups which equipped the Armed Forces 
with the device. 

WHllam F, Meggers, chief, Spectros¬ 
copy Section, National Bureau of Stand¬ 
ards, Washington, D. C., was the 
recipient of the Frederick Ives Medal, 
presented by the Optical Societ)' of 
America at its 32nd annual meeting at the 
Netherland Plaza Hrrtel, Cincinnati, Ohio, 
October 24. 

The University of Pennsylvania 
has received a groat of $155,060 from the 
Carnegie Corporation which is to be ex¬ 
tended over a five-year (period for the sup¬ 
port of a prognun of Indian and related 
Asian studies. The program, including 
both teaching and rcseorch and combin'' 
ing the activities of several fields and 
departments, will include studies of the 
cultural, pofitica], social, ecdnomiCr his¬ 
torical, anthropoiogical, and other aspects 
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ihc national life in relation to one 
another and to the total character of 
preaent-day civilisation in the Union of 
India and Pakistan. A special depart¬ 
ment to be created for administration of 
the program will be directed by W. 
Norman Brown, professor of Sanskrit 
and chairman, Department of Oriental 
Studies, who is now en route to India and 
Pakistan. The program, designed to 
train students in many different disci¬ 
plines to apply their particular techniques 
to research and study of tlie Indian as¬ 
pects of those fields, and to train them for 
government, business, teaching, and 
other types of service in India, will l>e in 
full operation by the fall of 1948. 

Colleges and Universities 

The University of Illinois, Division 
of biological Sciences, will sponsor three 
lectures at Urlmna by R. Ruggles Gates, 
emeritus professor of botany, University 
of London. The first lecture, December 1, 
will be on the topic, “'Fhc Evolution of 
Man.*’ On December 2, Dr. Gales w'ill 
deliver addresses on “Some Principles of 
Human Genetics” and *^Thc Nature of 
Species.” 

The UniversUy of Chicago Cancer 
Research Foundation has launched a 
campaign to raise the funds needed to 
provide Chicago with a very modern and 
complete cancer center. The sura of 
$2,580,000 has already l>cen provided 
for this program, including $1,000,000 
for the Nathan Goldblatt Memorial 
Hospital and $980,000 toward the con¬ 
struction of a new 170-inch cyclotron. 
Immediate objective of the camjjaign is 
to raise the additional $.570,000 necessary 
to complete the financing of the cyclo¬ 
tron, which has promise, theoretically, 
for deep radiation, and will be used ex¬ 
tensively for research toward this end. 
It has been so designed that patients may 
be brought to it for treatment. Final 
objective is $2,000,000 for an isotope 
laboratory, which will be the first building 
designed for resc^h with radioactive iso¬ 
topes. Plans for the campaign were out¬ 
lined at a civic dinner, November 10, 
in the ballroom of the Stevens Hotel, 
Qiicago, at which, Charles B. Huggins, 
of the University of Chicago, who de¬ 
veloped one of the first chemical tests for 
egnoer, gave am address on *‘New Hor- 
Isons In Cancer Research,” and Enrico 
Fbimdi Prise winner and dls- 
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tinguished service professor of physics 
at the University, spoke on "Atomic En¬ 
ergy-Servant of Atankind.” The 1,000 
guests present also heard special messages 
from President Truman, who was repre¬ 
sented by his ficrsonal physician, Brig. 
Gen. Wallace H. Graham; Martin H. 
Kenncll 5 ^ mayor of Chicago; and Maurice 
Goldblatt, president of the Cancer Re¬ 
search Foundation, 

Iowa State College will have in o{)cra- 
lion by next spring a new food-processing 
laboratory, with tvpiipment on a semi- 
commercial scale for research in canning, 
freezing, and dehydrating. The building 
is a two-story banarks-type which wdll 
be moved from the Ottumwa naval air 
base to the low'a State campus. The proc¬ 
essing lat>oratory and an evaluation 
laboratory for testing results will be on 
the ground floor. 'I'hc second floor will 
contain an analytical lalwatory, class¬ 
rooms, and Sparc for graduate students 
to work. Research work will be carried 
on by the horlicullure subsection of the 
Iowa Agricultural TCxpcriment Station. 
E. S. Haber» head, Department of Horti- 
cultiin*, and Robert G. Tlacher, re¬ 
search associate professor in charge of 
food-processing research, will be in charge 
of the laboratory. The work in the new 
laboratory will involve cooixjralion with 
the Departments of Poultry Husbandry, 
Home Economics, Bacteriology, Animal 
Husbandr)^ and others. 

The University of IlUnoU Graduate 
School has been renamed the Graduate 
College upon the recommendation of 
George D, Stoddard, president of the Uni¬ 
versity, in recognition of the increasing 
importance of advanced studies. The en¬ 
rollment at the Graduate College is now 
2,359, an increase of 34 per cent over last 
year’s enrollment, which in turn had l>een 
greater than all previous enrollments. 
Louis N. Ridenour, editor-in-chief of the 
28-volume McGraw-Hill scries of books 
on the wartime developments of the Radi¬ 
ation Laboratory at Massachusetts Insti¬ 
tute of Technology, is dean of the Gradu¬ 
ate College. 

Cornell University has established 
an endowed professorship of metallur¬ 
gical engineering, named after Francis 
Norwood Bard, owner of the Barco 
Manufacturing Company, Chicago, who 
presented a fund of $250,000 to endow the 
professorSh^) at a dinner given in his 
honor. The first occupa^it of the new 


chair is Peter E, Ryle, of the Cornell 
faculty, who will also head a broadened 
program in metallurgical engineering, 
already organized in the School of Chem¬ 
ical and Metallurgical Engineering, which 
is under the over-all direction of F. H. 
Rhodes, director of the School of Chem¬ 
ical Engineering since ila founding in 
1938. The school will continue to train 
chemical engineers wiiile j)reparing other 
students for responsible j>ositionB in re¬ 
search, development, and administration 
in the metallurgical industries. The new 
curriculum, a five-year course leading to 
the degree of bachelor of engineering, 
already has an enrollment of 27 students. 
The new' program stems from the pioneer 
interest in metallurgy of the late Ro)>ert 
Henry Thurston, an early leader in en¬ 
gineering education, who placed metal¬ 
lurgical engineering among the most ira- 
fxjrtant fields of instruction and research 
at Cornell University. 

The Instltutum Divl Thotnae, 
Cincinnati, has appointed a Clinical 
Advisory Committee composed of 9 
physicians and scientists to act as a 
consulting staff in those asj>ects of its 
research which pertain U) clinical medi¬ 
cine. In addition to .\ndrcw C. Iv 7 , 
vice-president in charge of the Chicago 
Professional Colleges, University of Illi¬ 
nois, who is chairman of the Committee, 
the membership includes, 1*^. V. Cowriry, 
Washington University, St. Louis, vice- 
chairman; Josiah J. Moore, treasurer, 
American Medical Ass(x;iation; James 
H. Hutton, internist and endocrinologist, 
Chicago; Edw^ard C. Compere, asscx:iate 
professor of orthopedics, University of 
Illinois College of Medicine; Karl F. 
Meyer, director, George Williams Hooper 
Foundation for Medical Research, Uni¬ 
versity of California; Hobart A. Rcimann, 
professor of medicine, Jefferson Medical 
College, Philadelphia; William D. Stroud, 
professor of cardiology, Mcdico-Chirur-- 
gical College, Graduate School of Medi¬ 
cine, University of Pennsylvania; and 
Albert E. Casey, assistant professor of 
pathology, Medical College of Alabama, 
Binningham. Lawrence C. Salter, Chi¬ 
cago, is secretary of the Committee, 

The University of Washington, 
Seattle, has cstablishe<l a Department of 
Meteorology and Climatology, which will 
offer courses in physical and 5yno()tic 
meteorology, meteorological laboratory, 
and physical and regional climatology. 
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Phil B. Chur^ it acting executive 
officer, and Winiam L. Schallert, 
fomieriy a major in the Air Forces 
Weather Service, It a member of the 
staff. 

Alabama Polytechnic Institute hat 
added four new members to its Depart¬ 
ment of Botany and Plant Pathology: 
Kenneth H. Garten, Georgia Agricul¬ 
tural Experiment Station; Donald £. 
Davis, Ohio State Univeraity; Henry 
S. Ward, Jr., Iowa State College; and 
James A. Lyle, University of Hawaii 
Experiment Station. 

Industrial Laboratories 

The Kellex Corporation, atomic 
energy subsidiary of the M. W. Kellogg 
Company, has appointed at its new direc¬ 
tor of research and development H. 
Hugh Willis, formerly chief research 
director and vice-president, Sperry Gyro¬ 
scope Company, Inc., and vice-president, 
Engineering and Product Development, 
Eversharp, Inc. Mr. Willis will be in 
charge of all Kellex research and develop¬ 
ment on nuclear energy and assist in 
certain phases of guided missiles develop¬ 
ment. 

Food Research Laboratories, Inc., 
Long Island City, has named Milton 
Blitz assistant to the chief chemist, 
and has appointed Edward Eigen, for¬ 
merly of the Quartermaster Food and 
Container Institute, Chicago, to the 
technical staff. 

Meetings 

At the 32nd annual meeting of 
the Institute of Medicine of Chicago, 
to l)e held in the Red lacquer Room, 
Palmer House, on the evening of Decem¬ 
ber 2, Joseph L. Baer, Rush clinical pro¬ 
fessor emeritus of obstetrics and gyne¬ 
cology, University of Illinois College of 
Medicine, will deliver the presidential 
address on ^'American Obstetrics and 
Gynecology: A Mature Specialty.” 

The American Society of Tropical 
Medicine, the American Academy of 
Tropical Medicine, and the National 
Malaria Society are meeting conjointly 
for the first time December 2-4, in At¬ 
lanta, Georgia, The meeting will feature 
a symposium on ”The Virus Diseases in 
the Tropics” on the afternoon of Decem¬ 
ber 3. All those interested in tropical 
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medicine and malana are invited to at¬ 
tend the meetings. 

A Conference on Methods In Phi¬ 
losophy and the Sciences will be held 
December 7 at the New School for Social 
Research, 66 West 12th Street, New 
York City. The morning program will 
include: “History and the Philosophy of 
History,” Maurice Mandclbaum, Dart¬ 
mouth College; and “The Great His¬ 
torian and the Meaning of Truth,” 
Kurt Riczler, New Schml for Social 
Research. The afternoon session on “Am¬ 
erican Public Policy on Science” will be a 
Symposium on the Report of the Presi¬ 
dent's Scientific Research Board, and 
will include the following: “Selig Hccht, 
1892-1947,” Leslie C. Dunn, Columbia 
University, “The National Planning of 
Science,” Robert F. Steadman, Wayne 
University, and staff member, Presi¬ 
dent’s Scientific Reaearcli Board; “Scien¬ 
tific Freedom and National Planning,” 
P. W. Bridgman, Harvard University; 
and “Science end Secrecy,” James R. 
Newman, Yale University Law School. 
A discussion from the floor will follow 
both sessions. All those interested are 
invited to attend. Registration fee is 
11 . 00 . 

The American Mathematical Soci¬ 
ety will hold its S4th annual meeting 
at the University of Georgia, Athens, 
December 29-31, in conjunction with the 
annual meeting of the Mathematical 
Association of America. The sessions of 
the Society will begin at 2:00 P. M. 
Monday and continue through Wednes¬ 
day. The Association will meet Thursday 
morning and afternoon. P. M. Morse, 
Massachusetts Institute of Technology, 
will deliver the 2let Josiah Willard GibU 
Lecture on “Operational Research,” on 
Monday at 8:00 P. M. On Tuesday 
at 2:00 P. M., E. F. Bcckenbach, Uni¬ 
versity of California at Los Angeles, will 
speak on “Convex Functions.” There 
w'ill also be an address on applied mathe¬ 
matics, the title and name of the speaker 
to be announced later. The Board of 
Trustees will meet on Monday, and the 
Council on Tuesday evening. The An¬ 
nual Business Meeting and Election of 
Officers will be held Wednesday at 9:30 
A. M. 

The American Physical Society 
will hold its annual meeting at Columbia 
University, January 29-^1. Programs arc 
now being arranged by the Division of 


Electron Physics, the Division of SotlO- 
State Physics, and the Committee repre¬ 
senting the nascent Division of Fluid 
Dynamics. Those desiring to present 
papers at the meeting should submit titles 
and abstracts (not over 200 words) in 
duplicate to Karl K. Darrow, secretary, 
American Physical Society, Columbia 
University, New York 27, New York, 
before December 9. A maximum of 10 
minutes will be allowed at the meeting 
for the oral presentation of a contributed 
paper. 

The 10th annual Midwest Power 
Conference, sponsored by Illinois Insti¬ 
tute of Techno|ogy,| will be held April 
7-9,1948, at the Sheraton Hotel, Chicago, 
with Stanton £. Winston, of the Institute 
staff, as director. Cooperating institutions 
are: Towa State and Michigan State 
Colleges; Northwestern and Purdue Uni¬ 
versities; the Universities of Iowa, Illi¬ 
nois, Michigan, Minnesota, and Wiscon¬ 
sin; the Illinois section of the American 
Society of Civil Engineers; Illinois chap¬ 
ter of American Society of Heating and 
Ventilating Engineers; Western Society 
of Engineers; Engineers’ Society of Mil¬ 
waukee; and tlie Chicago sections of the 
American Institute of Electrical Engi¬ 
neers, American Institute of Mining and 
Metallurgical Engineers, and American 
Society of Mechanical Engineers* 

The American Dairy Science Aaao- 
elation will hold its 43rd annual conven¬ 
tion at the University of Georgia, Athens, 
June 14-16, 1948, making the first time 
the Association has met at a school far¬ 
ther south than the University of Ken¬ 
tucky. About 600 leading daiiy Kientists 
are expected to attend the meeting. The 
Association’s president is Paul H. Tracy, 
professor of dairy manufactures, Univer¬ 
sity of Illinois. 

The Chlneae Association for the 
Advancement of Science (formerly the 
Science Society of China) held its 25th 
annual meeting August 30-September I 
at the Academia Sinica and National 
Medical College of Shanghai, with the 
Natural Science, Astronomical, Meteoro¬ 
logical, Geographical, Zoological, and 
Anatomical Societies of China partici¬ 
pating. H. C. Zen presided over the 
meeting. The program included addresses 
by W. H. Wong, who spoke against the 
secrecy of scientific research and its re¬ 
sults, and by K. C. Qiu, who emphasized 
the utilisation of scientific knowledge for 
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, (ieiu%; the presentation of papers In the 
various sections; and discussions among 
the members on ''Atomic Energy and 
Peace” and "Improvement of Scientific 
Education m China/’ 

The memben of these 7 Chinese scien¬ 
tific societies wish to place on record their 
unanimous opinion with rcsptci to (1) 
the control of atomic energy and (2) the 
development of scientific research in 
China: 

(1) “We feel that the probing into the 
mysteries of atomic energy, like scientific 
research work in all other fields, should 
have as its objective the promotion of 
human welfare. Tlic atomic nucleus was 
successfully cracked at a time when the 
democracies were locked in a life-and- 
death struggle with the totalitarian states. 
Quite naturally it was taken advantage 
of in the making of weapons of war. 7'his 
is a misfortune for atomic energy and also 
for scientific research. Now that the war 
has been concluded and the democracies 
arc endeavoring to bring about world co¬ 
operation, it is our conviction that atomic 
research should be freed from its closely 
guarded secrecy to be directed toward 
the advancement of world peace and wel¬ 
fare of the human races. We object to the 
application of achievements in atomic re¬ 
search tor the manufacture of bombs and 
other weapons and emphatically to the 
competition in, or secrecy attached to, 
such manufacture, which threatens the 
friendly tics among democratic countries 
and jeopardkes the freedom of scientific 
research. Therefore we unreservedly 
pledge our support to the stand of the 
Association of Science for Atomic Educa¬ 
tion and the Federation of American 
Scientists. 

(2) “We Chinese as a race arc still fac¬ 
ing starvation and other acute shortages 
in this atomic age, backwardness in the 
development of science being one of the 
causes. The significance of scientific de¬ 
velopment lies in its power to raise pro¬ 
portionately the standard of living. We 
have never before given sufficien t 
emphasis to the fundamental sciences and 
cannot hope suddenly to acquire a mature 
status in scientific work by the importa¬ 
tion of a few instruments for atomic 
studies. We must lay the foundations first 
by the strengthening of the physical 
equipment for science education and by 
extending adequate facilities and stable 
living conditions to our teachiitg and re¬ 
search personnel. What - is more im¬ 
portant, we should adopt a definite and 
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long-range plan for the development of 
scientific undertakings with the neceiaaiy 
budgets to carry it out to the fullest ex¬ 
tent. The discontinuation of the YVA 
project shortly after its inception is an 
example that wc hope will not be re¬ 
peated. If we want science to serve as an 
important contributing factor in the re¬ 
construction of the nation, we believe it 
must be made to stand on firmer ground. 
Scientific development cannot be bought 
ready made, as some people thought half 
a century ago that it could be in the form 
of firearms and gunboats.” 

Elections 

United Engineering Trustees, Inc., 
at its annual meeting October 23 in the 
Engineering Societies Building, 29 West 
39th Street, New York, elected J. Schuy¬ 
ler Casey, president, M. H. Treadwell 
Company, Inc., New York, as president; 
Gen. William H. Harrison, chief engineer, 
American Telephone and Telegraph Com¬ 
pany, New York, and director, Procure¬ 
ment and Distribution Service, Ollice of 
Chief Signal Officer, Washington, D.C., 
as vice-president; Edward C. Meagher, 
assistant to the president, Texas Gulf 
Sulphur Company, New York, as vice- 
president; Kurt W. Jappe, retired director 
of purchases, Hercules Powder Company, 
Wilmington, Delaware, as treasurer; 
James L. Head, Department of Mines, 
Chile Exploration Company, New York, 
as assistant treasurer; and John H. R. 
Arms was re-elected secretary. 

At the 20th annual meeting of the 
Texas Archaeological and Paleonto¬ 
logical Society, October 25, Cyrus N. 
Ray. Abilene, Texas, was elected presi¬ 
dent for the 20th consecutive year; Tom 
N. Campbell, Austin, was elected vice- 
president; Earnest Wallace, Lubbock, 
secretary-treasurer; and W. C. Holden, 
Lubbock, editor of publications. Other 
officers elected included Alex Krieger, 
Austin, Rupert N. Richardson, Abilene, 
and Joe Ben Wheat, Tucson, Arizona, 
as directors, 8 regional vice-presidents, 
and 8 trustees. 

The Ohio Branch, Society of Amer¬ 
ican Bacteriologista, elected the fol¬ 
lowing officers at its Autumn Conference 
October 25 on the Ohio State University 
campus: Orton K. Stark, Miami Univer¬ 
sity, president; John Dingle, Department 
of Preventative Medicine, Western Re¬ 
serve University, vice-president; and H. 


H. Weiser, Department of Bacteriology, 
Ohio State University, secretary-trcao- 
urer. Robert Parker, College of Medicine, 
Western Reserve University, was elected 
consular to the Society of American Bac¬ 
teriologists, and Lloyd C. Ferguson, De¬ 
partment of Bacteriology, Ohio State 
University, member of the Policy Com¬ 
mittee. 

The Engineering Foundation, at 
the annual meeting of its Board, October 
16, in the Engineering Societies Building, 
New York, elected as officers for the com¬ 
ing year: A. B. Kinzel, vice-president. 
Union Carbide and Carbon Research 
Laboratories, Inc., chairman; L. W. 
Chubb, director, Westinghousc Research 
Laboratories, vice-chairman; Edwin H. 
Colpitts, formerly vice-president, Bell 
Telephone Laboratories, director; and 
John H. R. Arms, secretary. Newly 
appointed to the Executive Committee 
were: George L. Knight, formerly vice- 
president, Brooklyn Edison Company; 
and Joseph W. Barker, president, Re¬ 
search Corporation. 

NRC News 

The name "Committee on Aviation 
Psychology” has been substituted for 
“Committee on Selection and Training 
of Aircraft Pilots” to designate a com¬ 
mittee of the Division of Anthropology 
and Psychology which has conducted re¬ 
search in the field of aviation psychology 
since 1939. As in the past, the work of the 
Committee is supported with funds 
allotted by the Civil Aeronautics Ad¬ 
ministration, although steps have recently 
been initiated to undertake research for 
other government agencies. 

llie Committee has from its very be¬ 
ginning conducted research involving the 
maintenance as well as the selection and 
training of aircraft pilots. Among the 
more than 70 reports published by the 
Committee in the Technical ^rics, 
Division of Research, Civil Aeronautics 
Administration, there arc many which ore 
concerned with the psychological aspects 
of fatigue, accidents, air sickness, etc* 
The change in name, which has been 
under consideration for some time, has 
been mode in order to describe Com¬ 
mittee functions more accurately. 

The current research program of the 
Committee on Aviation Psychology, which 
is largely concerned with air transport 
pilots and, most particularly, with human 
factors in airplane accidents, includes 
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research on the selection, upgrading^ and 
certification of pilots; studies of stall- 
warning devices; psychological aspects of 
instrumentation; and investigation of 
methods of training civilian and com¬ 
mercial pilots. Such research is being con¬ 
ducted through Tiie Ohio State Uni¬ 
versity, the Articrican Institute for 
Research, I he Educational Research 
C^orjjoration, and otlier agencies. The 
Executive Subcommittee will be pleased 
to consider projwsaJs for grants-in-aid to 
research personnel working in universities 
and olher institutions who are interested 
in canying out investigations in the field 
of aviation psycholog>' under the auspices 
of the C(tnimittee, Proposals should Ijc 
submitted to: M, S. Vi teles, Chairman, 
Nalitmal Research Council Committee on 
Aviation Psychology, University of Penn- 
.sylvania, Philadelphia, Pennsylvania. 

The present membership of the Com- 
mittee includes: lirigadier Gen. Milton 
W. Arnold, vice-president, Operations & 
Engineering, Air Transport Association 
of America; Cdr. Norman L, Barr, 
Division of Aviation Medicine, Bureau of 
Medicine & Surgery, Navy Department; 
George K. Bennett {exojicio)^ president, 
Psychclogical Corporation; D. R. Brim- 
hall, assistant to the Administrator for 
Research, CAA; Paul M. Fitts, chief, 
Psychology Branch, Aero Medical Labo¬ 
ratory', Wright Field; Frank A. Geldard, 
professor of psychology, University of 
Virginia; Capt. B, Grocsbeck, Division 
of Aviation Medicine, Bureau of Medicine 
& Surgery, Navy Department; Major 
Gen. Malcolm C. Grow', Air Surgeon, 
Army Air Forces; George E. Haddaway, 
editor, Southern Flight, Air Review Pub¬ 
lishing Corporation; A. 1. Ilallowcli (ex 
officio), chairman, Division of Anthro¬ 
pology' and P,sychology, and professor of 
anthropology, Univcrwly of Pennsyl¬ 
vania; J. Cl. Jenkins, head, Department 
of Psychology, University of Maryland; 
Capt.' Wilbur E. KcUum, U. S. Navy, 
School of Aviation Medicine, Pensacola, 
Florida; Peter C. Kronfeld, associate 
professor of ophthalmology, and director 
of education, Illinois Eye and Ear 
Infirmary, University of Illinois; Jerome 
Lederer, chief engineer, Aero Insurance 
Underwriters; Donald B. Lindslcy, pro¬ 
fessor of psychology, Northwestern Uni¬ 
versity; W. R. Miles, professor of psy¬ 
chology', School of Medicine, Yale 
University; C. L. SharUe, professor of 
psychology, The Ohio State University; 
Lt. C^b Anthony C. Tucker, Office of the 
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Air Surgeon, Headquarters, Army Air 
Forces; and M. S. Viteles (chairman), 
professor of psychology, University of 
Pennsylvania. 

Cdr. Barr, Drs. Bennett, Brimhall, 
Fitts, Geldard, Hallowell, Lindsl^, and 
Vilelcs, and Capt. Kellum and Lt. Col. 
Tucker make up the Executive Sub¬ 
committee. 

Recent Deaths 

Erik Lysholm, 55, Swe^h radiolo¬ 
gist who produced the first “|>recision 
skull apparatus” and who also con¬ 
tributed the so-calicd ‘^fixed” or “Swedish 
grid,” died in Stockholm SeptemiMjr 26.. 

Mrs. David R. Merrill, 52, died 
October 8 at Burlington County Hospital, 
Mt. Holly, New Jersey. 

George W. Wilson, 57, dean, Mar¬ 
quette University Dental School, died in 
Milwaukee November 11, after a long 
illness. 

Clovis Vincent, 68, chief, Neuro¬ 
surgical Services, Pitie Hospital, Paris, 
France, and a noted brain surgeon, died 
November 14. 

George Grant MacCurdy, 84, pro¬ 
fessor emeritus of anthropology, Yale 
University, and retired director, American 
School of Prehistoric Research, Washing¬ 
ton, D. C., was fatally injured November 
15, w'hen he was struck by an auto while 
crossing the road on Route 29, near 
North Plainfield, New Jersey. 

William M, MallBoff, 52, director, 
Longevity Research Foundation, New 
York City, and formerly associate pro¬ 
fessor of biochemistry, University of 
Pennsylvania, and Brooklyn Polytechnic 
Institute, died November 16 at his New 
York home alter a day’s illness. Dr. 
MalisofI had edited Philosophy of Science 
since 1934. 


a'M ission on Science and Tech¬ 
nology will soon be established in the 
U. S. Embassy in London. According to a 
joint White House and ’ iTepartmcnt of 
State release, the Miswon staff will be a 
small one, headed by Earl A. Evans, Jr., 
chairman, Department of Biochemistry 
University of Chicago. These ^scientists 
and engineers will be assigned for short- 


tenn periods on a rotating basis. Main 
duty of the Mission will be to supply to 
interested individuals and agencies in 
Great Britain information concerning 
current developments in such fields as 
oiTgonic chemistry, biochemistry, physi*^, 
engineering, biology, and agronomy, and 
to collect similar information on British 
developments for dissemination to gov¬ 
ernment agenc:ie8 and scientific societies 
in this countrj'. Si>ecifically, the Mission 
will also assist in facilitating exchange of 
scientific personnel, develop and continue 
dose personal contact with government 
agencies and research institutions in the 
United Kingdom, answer inquiries about 
particular dcvelopmentj^ in Great Britain 
originating in this country, and stimulate 
exchange of reports of a scientific and 
technical nature. Such an arrangt^ment 
was recommended by John R. Steelman, 
special assistant to the President, in his 
scries of reports entitled Science and pub¬ 
lic policy. The British have for some time 
maintained in the United States the 
British Commonwealth Scientific Office, 
which has proved extremely successful. 
In a letter to the Rt. Hon. Herbert 
Morrison, Lord President of the Council, 
London, dated October 30, Mr. Steelman, 
in announcing the proposed establishment 
of the Mission, stated that “an exchange 
of ideas and information, in atxordance 
with the freedom that has always charac^ 
terized the relations betw'cen scientists in 
our two countries, should result in sub¬ 
stantial Ijcncfits not only to specialists in 
the fields of science, medicine, and en¬ 
gineering, but to all citizens in both our 
Nations.” 

The Committee on Russian Litera¬ 
ture of the Geobgical Society of America 
has begun the compilation of a list of 
translations of geologic papers and books 
from Russian into English—that is, a 
list of translations extant in manuscript 
form in the United States. The readers 
of Science are requested to send informa¬ 
tion concerning any such translations to 
the committee chairman, Ronald K. 
DeFord, Box 1814, Midland, Tern, or 
to Geological Society headquarters, 419 
West 117th Street, New York 27, New 
York. The word geologic is used here 
in its widest sense to extend inclusively 
from geophysics to paleontology. 

If information about translations of 
recent publications is received soon 
enough, It will be included in forthcoming 
volumes of the BiUhgraphy and index ef 
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^ f^arik Anurka aud 
the BiUht^phy 9 J ecmomk i/ulogy^ 
Mibiect to permission from proprietors of 
translations. 

The National Ai^pUed Mathematics 
Laboratories, which sprang from the 
realization by the Office of Naval Re¬ 
search in 1946 of an urgent need for a 
national center where facilities and 
staff would be available to develop and 
use new high-speed computing machines 
in service to the field of applied mathe¬ 
matics, has now l)een established as u 
division of the National Bureau of 
Standards. The center is headed by 
John H. Curtiss, formerly director's 
assisUu^t in aptdied mathematics at the 
Bureau. The vs^ork of the new division, 
concentrating on mathrniatical statistics 
as applied to the ]>h>^iral and engineering 
sciences, will lx; carrierl on with the ad¬ 
vice of an Applied Mathematics (.'ouncil 
made up of representatives from inter¬ 
ested government agencies and private 
organizations. 

Within the iicw center are four seimrate 
laboratories: the Institute of Numerical 
.‘Vnalysis, on the campus of the University 

California at Los Angeles, which, under 
the auspices of the Office of Naval Re¬ 
search, will do research and training in 
mathematical fields l>cst suited to the use 
and development of high-speed auto¬ 
matic digital computing machines, and 
also provide computing service for l<Kal 
groups; the Comimtation Laboratory, 
headed by Arnold N. Lowan, formerly 
technical director, Mathematical Tables 
Project, and also underwritten b)' ONR, 
which will continue the work of the 
Mathematical Tables Project and provide 
a computing service for use by private 
induBto^ government agencies, and'edu* 
cational and research institutions; the 
Statistical Engineering Laboratory, 
headed by Churchill Blaenhart, for¬ 
merly senior staff meroixrr, Statistical 
Research Group, ('olumbia University, 
which will provide a consulting service 
on methods of statistical inference as 
applied to engineering and physical 
sciences for government and private 
agendes, and training In the tfaeor> of 
Statistics; and the Machine Development 
Laboratory, headed by E. W. Cannon, 
statistical engineering officer, Bureau of 
Sh4>s, which win develop) and construct 
the new computing macliinery according 
to tlie specifications set forth by the other 
labomtorifts, the Office of Naval Re- 
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search, the Bureau of tlie Census, and 
other government agencies. 

The carnivorous Army Ants will 
lie the subject of a study by a field grou}) 
which left the American Museum of 
Natural History for Panama, Novemlier 
4. T. C. Schnelrla, curator, Department 
of Animal Behavior of the Museum, who 
heads the expedition, was accompanied 
by Ernest Enzmann, research associate 
in zoology, Massachusetts Institute of 
Technology, and Robert Z. Brown, 
graduate student of zoology, Swarthmore 
College. The group will spend 5 months 
on Barro ('oiorado Island in f^atun Lake 
and in the Darien country of eastern 
Panama. The Army Ant derives its 
iianic from its highly military society; 
it moves in colonies of 65,000 and more 
in long,' narrow columns sometimes 
stretching out 300 yards. The ants 
move in regular cycles traveling nightly 
ff>r 17 days and resting for 20. When on 
the move, they send out flanking columns 
for scouting and food securing. The field 
group liopcs to discover how the ant 
colony queens are formed, and how and 
w'hj' the (pieen ants possess the ability to 
produce broods at regular intervals of 36 
days throughout the year, all of these 
IjhxxIs but one consisting of about 30,(XK) 
non reproductive workers; the remaining 
brotxl consists of about 3,000 males bom 
in the dry season. A brood containing 
(queens may {irovc to be another excep¬ 
tion. 

From the waste pulp of the coffee 

bean comes a new corn-substitute cattle 
feed for milk production, devcloiied 
tluough the cooiK-rative effort of agricul¬ 
tural technicians of the United States and 
El Salvador. Tests under specific condi 
tions have proved that the coffee pulp 
can l)c substituted, pound for pound, for 
corn as cattle feed for milk production, 
("offee pulp is the fleshy covering of the 
l>ean and is largely a waste product, and 
although it has limited use as a fertilizer, 
its dis{)osal has usually been a problem. 
In recent years the potential value of 
coffee pulp as a feed has been recognized 
by Felix Choufisy, Instituto Tecnologico, 
El Salvador, and R. L. Squibb, formerly 
of the In ter-American Institute of Agri¬ 
cultural Science. Studies regarding the 
substitution of dried coffee pulp for com 
in the ration of milk cows w'cre con¬ 
ducted in El Salvador by Samuel H. 
Work, Office of Foreign Agricultural Re¬ 


lations, and Mario Lewy Van Severen^ 
chemist, and Louts Sacalon, dairying 
technician, El Salvador, It has been 
found that the palatability of the pul]> 
is increased by mixing it with banana 
leaves, molasses, or otiicr feedstuff. 
Additional tests w’ill be made at the U.S. 
Department of Agriculture's research 
center, BcitsvUle, Maryland, and at 
various other state experiment stations. 

Marine life in the Bikini lagoon 
ai>pear8 little changed by the atomic 
bomb radiations, according to the ob¬ 
servations of Leonard P. Schultz, 
curator of Fishes, Smithsonian Institu¬ 
tion, w'ho has just returned from Bikini 
after taking part in the Bikini Scientific 
Resurvey carried out by the Navy De¬ 
partment in cooi^craLioii with the Army 
and other gcivemment agencies. Dr. 
Schultz explained that undoubtedly enor¬ 
mous numbers of fish and other marine 
organisms were killed by the bomb ex¬ 
plosion, but their places have l)een filled 
by overtwpulation pressure from outside 
the immediate exjilosion area, with the 
result that life seems about as abundant 
as ever. There was no oliaervable sterility 
caused by the ctmtinued radioactivity, 
as various 8|>ecimen8 were found spawning 
in normal fashion. Genetic effects or pos* 
8il)le weaknesses from continued radiation 
are impossible to discern at this early 
date, 

Make Plans for— 

American Academy of Pediatrics, 

annual meeting, Decelnlx^r 9, Dallas, 
Texas. 

National Council of Geography 
Teachers, Decemljer 27^29, Charlottes¬ 
ville, Virginia. 

American Society for Professional 
Geographers, December 27-30, Char¬ 
lottesville, Virginia. 

American Anthropological Associa¬ 
tion, December 2^31, Albuquerque, 
New' Mexico. 

A merlcan Astrono mical Society, 

December 28-31, Ohio State University, 
Columbus, Ohio. 


American Association for tiie 
Advancement of Science# n4th 

Meeting, December 26-31, Chi- 
cago, Illinois. 
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TECHNICAL PAPERS 


In studying the relation of chemical structure to the action 
of sympathomimetic amines we have found it necessary to 
develop a more discriminating and sensitive method than has 
been ava^ble for the quantitative determination of the in¬ 
hibitory properties (12). For this purpose we have utilised 
the inhibitory effect of sympathomimetic amines on trans¬ 
mission at synapses in sympathetic ganglia described by one 
of us in 1939 (10, 11). We have recently emphasised that in 
these effects we are dealing with an initial andjprimary adren¬ 
ergic inhibition and not some sequela of excitation (13). 

Synaptic transmission was maintained at a control level 
by applying electrical stimuli of constant intensity to the pre¬ 
ganglionic nerves and recorded by registering the resulting 



CONTROL ADREN CONTROL NOR-ADREN 

DOSE« ADREN 



CONTROL ADREN CONTROL NOR“AOREN 

00SE«2x ADREN 


Fio. 1, ComiNtiifOn of ganfflionic inhibitory tctivity of adrenaline and norwadreoaline. 

Cannon and Rosenblueth (J) had previously demonstrated postsynaptic action potentials from the postganglionic nerves 

that the substance liberated by adrenergic nerves was further by suitable high-gain amplifiers (fi). With the ganglionic 

elaborated in the effectors and that, under conditions of ex- circulation intact, a drug injected intravenously readily gains 

cessive stimulation, the new product formed overflowed and access to the ganglionic synapses and manifests its inhilntory 

appeared in the blood stream as a substance possessing either effect by a reduction in the height of the postsynaptic po- 

pw^ely excitatory or purely inhibitory properties, depending tentials. 

on whetiier it was formed in an excited or an inhibited effector. In this way, as illustrated in Fig. X B and D, which show 
In this manner they defined sympathin E and sympathin I. the effects of intravenously injected equimolar quantities of 

Since the sympathins are derived in the first instance from adrenaline and nor-adrenaline* on the superior cervical sym- 

the adrenaline (or adrenaline^ike substance, cf. Euler, 5) pathetic ganglion of the cat anesthetized with nembutal/ 

liberated from nerves hut possess only a part of adrenaline's it can readily be seen that nor-adrenaline has a considerable 

actions, many hypotheses have been advanced as to the com- inhibilory effect, in fact, as much as one-half the inhibitory 

position and manner of formation of the degradation product. pm#er of adrenaline (F, H). Since these synapses are adren- 

Demcthylated adrenaline (nor-adrenaline) has been a favorite ergic—and furthermore can fairly be considered as r^resenta- 

candidate for the role of sympathin E (/, 5, 6 , 7). tivc of adrenergic junctions in general (/2)‘“thi8 disqualifies 

^ This retetrch wst conducted with the suisUnce of a graal-in-aid from 

the U, S. FubUc Health Set vice. • We with to think C. M. Greer for rapplylsf ui with nbr* adrenaline. 

• Smith, KUne & f rendu fellow. e Kembutal wae kindly fuialebed Abbott LaboralerlM. 


Chemical Structure and the Definition of 
Sympathin E' 

Amkdeo S. Marrazzi and Rose N. Marrazzi* 

Department of Pharmacology and Therapeutics, 

Wayne UnitersUy College of Medicine, DelroU 

Cannon (2), in 1940, had come to the conclurion that the 
chemical substance liberated from sympathetic (adrenergic) 
nerves and responsible for activating the effectors they in¬ 
nervate was, indeed, as Elliott (4) had speculated and Loewi 
(d) has long claimed, adrenaline and identical with the secre¬ 
tion of the adrenal medulla. 
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nor-tdrcziftluie from being ftympathin £ unleii we depart from 
Cannon and Rosenbleulii’fi definition of sympathin E as a 
partly excitatory substance without Inhibitory action. Wc must 
conclude, therefore, that neither nor-adrenaline nor any of the 
other sympathomimetic amines in the series of 21 compounds 
we have studied in this fashion (to be reported in detail else¬ 
where) can be sympathin E. An alternative would be to re¬ 
gard sympathin E as a substance that is only predominantly 
rather than purely excitatory. 
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Microbial Utilization of Carcinogenic 
Hydrocarbons^ 

Fredebick D. SisixR and Claude E. ZoBell 

Scripps Insiiiuiion of Oceanography* 
Vniversily of Califotniay La Jolla 

Recent investigations reveal that microorganisms of marine 
origin may be capable of decomposing carcinogenic hydro¬ 
carbons associated with the production of tumors in animals. 

That many microorganisms possess the ability of utilizing 
hydrocarbons as a sole source of energy in their metabolism has 
been previously demonstrated and confirmed {2), Nearly 
100 species of bacteria, yeasts, and molds representing 30 
genera have been shown to attack various hydrocarbons of the 
gaseous, liquid, and solid suite, and in the aliphatic, olefinic, 
naphthenic, and aromatic series. Such organisms have been 
found widely distributed in nature, from terrestrial as well as 
marine sources. The list of hydrocarbons which have been 
found to be subject to microbial attack is rapidly growing. 

The current studies on microbial utilization of carcinogenic 
hydrocarbons are incidental to a comprehensive survey of the 
role of bacteria in the decomposition and diagcncsis of petro¬ 
leum hydrocarbons and related compounds. However, the 
widespread interest in cancer research and the obvious need 
for mutual cooperation among all scientific workers who may 
be concerned, Erectly or indirectly, with such a vital problem 
relating to public health suggest that these findings be pre¬ 
sented apart from those pertaining to petroleum genesis. 

Included among the compounds used as substrates were 
naphthalene, anthracene, pbenanthrene, diaminobenzene, 
1,2-benxanthracenc, and 1,2,5,6-dibenzanthracene. The 

>^Contr(hutlan from tho Scrippi Instltutioa of Occtnography, New 
(tries 34S. TfaU paper i« a contributioD from the Americas Petroleum la- 
atltute, Rfeeavch Project 43A. 
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latter two are listed in a recent survey published by the U. S. 
Public Health Service (/) as having induced tumors iu ex¬ 
perimental animals. Like the majority of the carcinogenic 
compounds listed in this survey, the 6 which w'ere investigated 
are aromatic cyclic or polycyclic hydrocarbons containing one 
or more benzene rings, (Fig. 1), Chemically and physically 
they are stable and refractory compounds with low solubilities 
or, as is the case with 1,2-benzBnthracene and 1,2,5,6- 
dibcnzanthracenc, insoluble in water and the organic solvents 
commonly used in the laboratory. 

CD 


ARTHRACBKE 


FHBNJUrrHRJEHS 


The organisms used in the ex])eriments were of marine 
origin. For the puri-wsc of demonstrating the utilization of the 
carcinogenic and related hydrocarbons by the cultures, an 
apparatus was employed which measured the amount of 
carbon dioxide evolved by the cultures upon oxidation of the 
substrate. Other methods for determining the rate of oxidation* 
have been successfully used, however, including the measure¬ 
ment of oxygen uptake, both manometricaiJy and by the 
Winkler method {3). 

ITie 6 compounds tested were dispersed in ignited sand to 
provide suitable surface area for the organisms. Two of the 
compounds, 1, 2 -ben 2 anthracene and 1,2,5,6-dibenzanthra- 
cenc, which arc solid compounds at room temperatures and 
insoluble in water and organic solvents, were ground to a fine 
powder in a mortar, which favored a more intimate contact 
between the organisms and the substrate. Naphthalene, an¬ 
thracene, and pbenanthrene were first dissolved in volatile 
solvents and then precipitated as a thin film on ignited sand by 
evaporating oil the solvent. 

After the ignited sand and substrate were added to the 
culture receptacles, the only additional substance used besides 
the inoculum was the suspension medium. For this purpose, 
filtered sea water containing 0,1 per cent (NH 4 ) 2 HTO 4 waa 
used. This had been previously aged for several montlis in the 
dark at a temperature favoring the removal of dissolved or¬ 
ganic matter present. Sea water U a physiologically balanced 
solution and contains all the essential salts necessary to satisfy 
the mineral requirements of marine organisms. 

The controls used in these experiments Included, for the 
most part, those which precluded false positive readings which 
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might ire&ult from the possible introduction of adventitious 
oiganic oftatter in the substrate, inoculum, suspension medium, 
glassware, and connections in contact with the incubating 
cultures, plus controls to measure endogenous metabolism. 
Tile cultures, together with 25 mg. of hydrocarbon substrate, 
ignited sand, and sea water, were incubated at 32° C. for four 
days with the controls, during which time a stream of carlKUi 
dioxide-free air was bubbled through the culture receptacles at 
the rate of 50 ml./minute. The carbon dioxide evolved from 
the oxidation of the substrate and from endogenous meta¬ 
bolism was collected in N/10 NaOH during the incubation 
period. The residual carbon dioxide remaining in the solution 
after incubation was driven off b)' acidification. The endo¬ 
genous control served also to eliminate the effect of carl>on 
dioxide (as dissolved carbon dioxide, bicarbonate, and car¬ 
bonate) present in the sea other than that evolved by 

metabolic processes, which would he flushed into tlie caustic 
solution upon acidification. 

The carbon dioxide collected at the receiviug end of the 
a[)paratu3 was determined by back titration. 1"hat produced 
by the endfygenous control was subtracted froin the total 


TABLE 1 

Ahocnt Ok' Tabbon Dioxinfc. Paoueexu AcniON uy BAm^niA on 2 $ 
Mg. ov HYDtocAiBONSi IN FotjK Days AT 32“ C. 


Hydrocarbon 

COi 

produred 

(mg.) 

Amount 

(ixidiaet! 

(%) 

Naphtbolcne.-. 

44,2 

.51 

Anthracene. .. 

53.3 

04 

Phenanthrene. 

58.5 i 

1 68 

Diaminobeneent: . .. 

14.0 i 

1 23 

1,3-Bensanthracene. 

41.2 


t,2,3,6-Dibenzanthracene. 

11.6 

13 

None (Control)*. 

0 

— 


* The controls used as checks aKainst introduction of adventitious or- 
{(anic matter produced less COt than the cndogrnoujt controls, hence are 
condensed as one control shown here. 


carbon dioxide produced by the culture acting on the substrate 
to give the net amount of hydrocarbon oxidized b>' the or¬ 
ganisms (Table 1). Since the empirical fonnulas and molec¬ 
ular weights of the hydrocarbons under test are known, the 
per cent oxidation of 25 mg. of the substrate, was computed. 

In view of the high oxidation rates, it does not seem un¬ 
likely that a quantitative oxidation of the carcinogenic hy- 
drocarlms could be effected with a longer incubation period. 

It ia not contemplated that current investigations of the 
microbial utilization of carcinogenic hydrocarbons will con¬ 
tinue beyond a brief survey of those compounds of particular 
structural interest. The findings from these cursory investi¬ 
gations have been presented with the hope of stimulating 
further research into the possible aiiplication of bacteria or 
their products in the prophylactic or therapeutic treatment of 
cancer. 
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XSiea of Indole on the DetermioaCton 
of I‘I^Methylnic(>til!latxude 

B. S, Scwweujfjbt* 
Department of Biochemisify an4 NutrUhn, 
Agricultural and Mechanical College of Texas 
The fiuorometric method for determining the amounts'of ‘ 
N^-mcthylnicotinamide in urine, which has been widely u^d, 
has lieen particular!)' valuable for measurements of N'-methyb 
nicotinamide in the urine after the teat animal has been fed 
tryptophane or related comi>ounds (e.g. V, 5, 6, S), In studies 
conducted, in our lalwratory (<5, 7) measurements of N'-mctbyl* 
nicoVnamide have been carried out without h>'drolysis of the 
urine saixtples by the method of Huff, et a/. (2). During the 
course of investigations on the effect of vitamin deficiency 
on the apparent conversion of tryptophane to nicotinic acid, % 
it was of interest to determine the infiuepce of feeding indole 
to rats on the amounts of N' methyl nicotinamide ami nteo- 
tinic acid excreted in the urine. 

PABLK 1 

Em<'T or Fepding Indoui to Kats on Me:AfiLaK:uE^T or 

K'-MKTinLNirOTINAUU»E AND NlOOTlNJC Acil* 

IN TUE UrinJ; 

(Values expressed extreled/ral/dayl 


Experimental 


Feeding regimen for indole 


acriet 

Before j 

During 1 

1 .^ftcr j 

Before 

During | 

After 


1 N'-Mcthylnkotinamlde 

Nicotinic acid 


A 

333 1 

597 

2S1 1 

37 

10 1 

27 

b 

71 

380 

i 81 1 

1 

37 i 

39 

(' 

78 

523 

! d7 

33 

40 j 

32 

I) 

63 

450 

' 79 

39 

37 1 

41 

K 

SO 

323 

! .55 

37 

3« ] 

49 

F 

400 

630 

243 

34 

62 ! 

52 

G 

191 

351 

135 

30 

i 

IB 

H 

-- 

273 

159 

16 

JL-.L 

23 

Average.,,. 

) 

194 

448 

152 

33.8 

ZS.9 1 

32.5 


When a purified ration, adequate in vitamin Bft but devoid 
of added nicotinic acid, was fed, the rats fed 100 nvg. of dl- 
tryptophane/day excreted large amounts of N'-methylnico- 
tinamide and nicotinic acid (6). However, when the rats were 
fed 50 mg. of indole/per day, a definite, though smalier, rise 
in N'-methylnicotinamide, but no increase in the amount of 
nicotmic acid, was observed. In fact, a slight reduction was 
noted in the average amount of the latter excreted (Table 1). 
This observation can be explained partially on the basis ol 
a lower food consumption during the period when indole was 
added to the ration. lu this work the some experimental regi¬ 
men and analytical procedures were used os in earlier work (tf). 

These observations and those obtained on the ineffoctiveness 
of indole in stimulating the growth rate of rats fed ratioivs low 
in nicotinic acid (3; unpublished data) suggested that indole 
was not being utilized to form nicotinic acid derivatives, but 
was interfering with the fiuorometric determination of N'- 
• raethylnicotinamide. To teal this [lossibility, samples of urine 
from rats fed indole wxre extracted with ether to remove indole 
and some related compounds (/) prior to the estimation of 

1 The icchfllcalaeeietance of Tatricla S];>arks it grstefuUy aciiwwMged. 
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N^-jnethybucotmamidc. Jn addition) the effect of indole, 
tryptophane, and anthraiuUc add on the measurement of 
methylnicotlnamide was determined, and the effect of indole 
was also tested in the presence and absence of urine. Some of 
these results arc shown in Table 2, 

Indole tested in the absence of urine showed some ffuores- 
oence measured as N'-methylnicotinamide. The fluorescence 
observed was equivalent to 12.2,9.0, and d.O *ig. of N'-methyl- 
nicotinamide when 1,000, 750, and 500 Mg- of indole were 
tested. This effect could be eliminated by ether extraction of 
the indole solutions prior to the estimation of N'-methyl- 
lUcoUnamidc. Anthranilic acid or tiypLophane failed to show 
this interference, in that no fluorescence was observed when I 
mg. or more of these compounds was tested. It is readily 
apparent, therefore, that indole does interfere with the de¬ 
termination of N'-methylnicotinamide to a small extent, and 
this effect can largely lie eliminated by the ether extraction 
procedure. Ether extraction of urine from rats fed indole re¬ 
duced the values for N'-methylnicotinamide somewhat 
(Table 2), but did not reduce them to an extent whereby the 

TABLE 2 

Ekfkct or IwornjE ow the ArrAHENT Ubinary Excretion or 


N'-MSTnYLKICOTlNAUIOR BY THE RaT 
(V&lucfi eripreswl fts ms ./ml. of urine) 


Uriiw col¬ 
lection 

Diet fed 

Apparent excretion of 
N^-methylnicotiuamide 

(No.) 

Not ether 
extracted 

Ether 

extracted 

58 

Bisfll ration 

1.87 

1.81 

65 

•• «< 

4,02 

4.00 

66 

<1 i« 

3.68 

3.68 

47 

Basal + 50 m*. of indole/day 

3.59 

3.08 

48 

,1 M 11 II ll 11 4| 

2.94 

2.4Z 

51 

<1 If II (, ,1 11 il 

4.90 

4.52 

52 1 

(1 «( .( H 11 41 11 1 

6.70 

6,65 

24 

Basal ration + ISO mg, of dl- 
tryptophane/day 

21.6 

20.9 

35 

1. 

20.1 

19,8 

26 

f4 44 

16.9 

17.2 

27 

M n 

16.2 

17.9 

1 

24a 

Basal ration -|- 100 mg, of dl- 
tryptaphanc/day indole* 

25.4 

».7 

25a 

14 

23.6 

20.2 

36a 

Il 11 

16.9 

16.5 

37a 

.4 

19.0 

17.5 


* In theme teeti 40 ms. of indole were added to each mb of urine prior to 
mtlmatlons of N'-metliylnicotlnnmide in each umple with and without 
ether extraction. 


effect of feeding indole on the amounts of the methylated 
derivative found in the urine was negated. Control tests 
ocmducted with urine from rats fed the basal diet or basal 
diet phtfl tryptophane showed no reduction attributable to 
ether eartraction of the samples. Similarly, N'-methylnico- 
tinaxnide was not extracted by ether. Thus* it appears that 
esttecthtfi; urine samples with ether removes only a portion 

IM7 


of the interfering substances formed when indole is fed. The 
possibility, however, that when indole is fed some increase 
does occur in the amount of N'-mcthylnicotinamidc excreted 
cannot be unequivocally ascertained. Furthermore, the large 
increases noted in the amounts of N'-methylnicotinamide and 
other nicotinic acid derivatives excreted when tryptophane is 
fed may be due, to a slight extent, to the presence of inter¬ 
fering compounds in the urine not extractable by ether. This 
possibility has also been recognized by other workers (S). 
No evidence has been obtained to suggest that indole or related 
compounds interfere with the microbiological determination 
of nicotinic acid. These observations indicate that the signi¬ 
ficance of the small rise noted in the amounts of N'-methyl- 
nicotinamide excreted when indole was fed is questionable. 

Further work in identifying urinary nicotinic acid meta- 
Iwlites and refinements in methods for their estimation will 
be helpful in elucidating the metabolism of nicotinic acid and 
its relationship with other dietary' nutrients. 
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Production of Starch-like Material 
From Glucose-1-phosphate by 
Diphtheria Bacilli ‘ 

Edward J. Hkiire, Arthur S. Carlson, and 

James M. Neill 

Department of Bacteriology and Immunology^ 
Cornell University Medical College, New York City 

This paper deals with the production of starch-like materia] 
from glucose-l-phosphate by Corynebacterium diphikeriae 
and some streptococci. The occurrence of starch-phosphoryl- 
ascs in yeast and in plant and animal tissues is well known, but, 
apart from our observation (7) that some strains of Neisseria 
perjkm which form an amylopecUn-like material from sucrose 
also form small amounts from glucose-1-phosphate, the capac¬ 
ity of bacteria to convert glucose-l-phosphate to products of 
the starch class has not previously been reported. 

The bacteria tested in the present experiments included 17 
strains of C. diphtheriae (12 had been recently isolated), 12 
strains of streptococci Lancefield groups A to F. 9 strains of 
streptococci from endocarditis which form dextran from su¬ 
crose (2), and representatives of various other species of med* 
ical interest; for purposes of comparison, 3 strains of Ni 
perfiam were also included. The bacteria were inoculated into 
3 mediums containing 2 per cent glucose-1-phosphate (crystal^ 

> This work was aided by a grant from the Sugar Reaearcb Foundatloai 
lac, . ^ 



line dipotasuum salt), 2 per cent glucose, or 2 per cent sucrose; 
the base was 1 per cent tryptose, 0.3 per cent yeast extract, 
0.5 per cent NaCU and 0 05 per cent alucose; for the meningo¬ 
cocci and gonococci, 0.2 per cent agar was added. Alter in- 
cul>ation at 37° C. for 7 daj's, the cultures which had good 
growth in all the mediums were centrifuged, and the super¬ 
natant fluids and the bacterial sediments were tested sepa- 
rately for starch-like material by observation for dark colora¬ 
tion upon addition of a solution containing 0.02 per cent It and 
0.2 per cent KI. 

The chief point (Table 1) is that all the strains of C. dipH- 
ikeriae produced material which gave a dark-blue to puri^Ie 
color with iodine when grown in the medium containing 
glucose-l-phosphate; the iodine-coloring material was readily 
demonstrable in the supernatant fluids as w'cll as in the bac- 
teml sediments. The same capacity was shown by some of the 
streptococci, but it did not occur regularly among the varieties 
which we tested; for example, only one of 5 group A, 2 of 3 
group C, and 2 of the 9 dextran-forming streptococci gave a 
positive reaction. Except for the N, perAava^ none of the other 


TABLE 1 

Tests on Culthexu CtowM in Bvotbs Containing Giocork-I- 
eHOSPRATE, Glucose, oe Sucbdse 



No of 

1 Dark color with iodine* 

Bacteria 

strains 





tested 

GP 


S 

C, diphtheriae . 

17 

17 

0 

0 

Slreptocaccits, groups A-F. 

12 

4 

0 

0 

“ , othcrat. 

9 

2 

0 

0 

Other bacteriaj. 

40 

0 

0 

0 

N. pirdwa . 

3 

1 

0 

1 3 

1 


• GP - glucose 1 phosphaU; G • glucose; S - sucrose, 
t Strains trom subacute bacterial endocarditis which form dextran from 
sucrose 

t Included 3 diphtheroids, 3 staphylococci, 7 gonococci, 2 meningococci, 
i E. typk'isat2 Satmorulta^ J I Bact. coii, Z Bad Bad, 

FfUdlaniari^ 2 1 Ps. fyucyanta, \ Ct. Mani, 1 Cl. hislolyticumt 2 

B. an^kracis, sad 5 B, iubiiUs, 


bacteria tested produced any detectable amount of iodine- 
coloring material, but the number of strains included are too 
Bmah to warrant any conclusions on the entire lack of the 
capacity in any of those species. That all the 17 strains of C. 
diplUheriae and none of the 3 diphtheroids w hich we tested had 
the capacity raises the question of the possible use of tests for 
the production of starch-like material from glucose-l-i)ho8- 
phatc as a descriptive, and i^erhaps as a diHercDUaJ, feature 
for C. diphiheriae. 

The formation of starch-like material by C. diphihetiat 
apparently belongs to the same general class of reactions as 
those brought about by the starch-phos|>horyla8ea of tissue 
origin. As shown in Tabic 1, glucose-l-phosphate serves as 
auljstraU, and sucrose and glucose do not. Furthermore, in 
exfieriments which we have made with mixtures of resting cells 
plus glucose-1-phosphate, formation of polysaccharide oc¬ 
curred and was accompanied by an increase in inorganic phos¬ 
phate and a corresponding loss in organic bound phosphate; 
jdso, the polysaccharide production was inhibited by high 
•concentrations of inorganic phosphate. Although its chemical 
atudy has not been completed, the bacterial product has been 
found to be a mixture of amylose-Uke and amylopectin-Uke 
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polyiaccharidea, and In that r^ect It can be regarded as a 
material similar to the stardies formed by many plants. 
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Vitamin Requirements of Microhacterium 
lacticum Orla-Jensen 

I^YUOND N. Doetsch and Michael J, Pelcxah, Ja. 

DepartmefU of BacteHoloiy^ 
Univmity of Maryland^ College Park 

Invest illations in progress on the metabolism and taxo¬ 
nomic position of.bacteria in the genus Mifrobactsrium Orla- 
jensen (/I have shown that d-calcium pantothenate constitutes 
an essential nutritional requirement for some strains of Afhm, 
laelicum. In addition, thiamine was identified as one of the 
vitamins exerting a stimulatory edect upon growth, 

TABLE 1 

CoHPOsmoN OF Basal MEoruif 


Glucose, c.p.. 1.0 gram 

Casein hydrolysate, vltamln-free. 0.5 *' 

K*HPOi,c.p. 0.2 

KH 1 PO 4 .C.P. 0.2 

d-Caklum pantothenate... 100.07 

Thiamine hydrochloride. 100 . 07 

Distilled water to make.. 100.0 mb 

pH 0.6 0,1 


Preliminary experiments indicated that several strains of 
Mbm. lacticum would grow in a mediun consisting of inorganic 
salts, glucose, vitamin-free hydrolyzed casein,‘ and a combina¬ 
tion of most of the known bacterial vitamins. By a process of 
elimination it was found that a medium of the comporition 
listed in Table 1 and designated as the basal medium would 
support growth of most strains tested. 


TABLE 2 

Effect or p Calcium Pantothenate and Thiasonb oh the Gxowth 
or abm. iadietm 


Strain dcfignation 



0J3 

IPMI 

i! 

3RM2 

3RM3 

8180 

32 

Basal minus d-Ca pantothenate 
and thiamine. 

0 * 

0 

0 

0 

0 

0 

0 

Basal minus d-Ca pantothenate 

0 

0 

0 

0 

0 

0 

0 

Basal minus thiamine. 

16 

30 

29 

22 

25 

19 

6 

Basal medium. 

29 

40 

44 

41 

46 

38 

40 


* PercenUge of light absorbed through 10 ml. of medium measured with a 
FUher Electrophotqmeter AC model, using filter 425 (blue). Readings 
after 4 days at 50* C, 


A solution of the vitamin-free casein hydrolysate, ceutral- 
L^d to pH 6.6 ±. 0.1, and solutions of glucose and phosphate 
salts w’ere prepared and sterilized individually by autoclaving 
15 minutes at 121° C. The d-caldum pantothenate and tbia- 

t A vitamin-free hydrdlysed casein designated as Lot $6 and obtained 
through the courtesy of M, L. Speck, National Dairy lUsearefa Laboia* 
toriet. BalOmnit, Maryland. 
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mint hydrochloride were sterilised individually by filtration 
through a Jena 1G5 auf 3 glass filter. Appropriate volumes of 
these ingredients were mixed together and then added to 
sterile test tubes in 10-ml amounts, so that the final concentra¬ 
tions were as indicated in Table 1. 

The inoculum for the basal medium was prepared in the 
following manner: Five ml. of a 4-day culture grown in yeast- 
extract-proteose-peptone-glucose broth (30® C.) was centri¬ 
fuged and the sedimented cells washed with 5 ml. of 0.35 per 
cent saline. This was again centrifuged and the ceils resus¬ 
pended in S ml. of 0.85 per cent saline. One loopful of this sus¬ 
pension served as the inoculum for 10 ml. of basal medium. 
Ten of 14 strains of Mbm. laciieuw were capable of growing on 
repeated subculture in the medium described in Table 1. The 
4 strains which did not grow in this medium also failed to grow 
when most of the known bacterial vitamins were supplied. 

Further observations indicated that d-calcium pantothenate 
was absolutely essential for the initiation of growth. Thiamine 
hydrochloride, however, was not. The 10 strains which grew in 
the basal medium also grew, though rather poorly, when thia¬ 
mine hydrochloride was omitted. The effect of elimination of 
d-caicium pantothenate and thiamine hydrochloride separately 
and together on several representative strains is shown in 
Table 2. 

The typical growth response of 4 strains oiMbm. lacticum to 
graded amounts of d-calcium jmntothenate after 4 days at 
30® C. is presented in Fig. 1. The minimal amount of this com¬ 
pound necessary for initiation of growth for most strains 
studied was approximately 0 . 027 /ml., and maximum effect 
was usually obtained at a concentration of O.ly/ml. The re¬ 


sponse to thiamine hydrochloride was not linear in concentra^ 
tions of O.Ol-l.Oy/ml. 

The results presented indicate that under the described con* 
ditions d-calcium pantothenate and thiamine hydrochloride 
are nutritional requirements for most strains of Mbm, 
used in this study. 



Fio. 1 

Total growth in the basal medium as determined in these 
experiments was less than that in the natural medium, which 
indicates that an additional factor or factors are requiredjor 
optimum growth. 
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IN THE LABORATORY 


A Rapid Method for Estimation of 
Use-Dilution Concentrations of 
Quaternary Ammonium Germicides 

J. F. Gain and C. A. Lawrence 

Wintkrop Chemied Cornpanyt Inc.^ 
Rensselaert New York 

The increased use of quaternary ammonium germicides as 
•anitizing agents for eating and drinking utensils, dairy and 
food processing equipment, etc., has accentuated the need for a 
satisfactory, rapid “use-dilution** test for determining the con¬ 
centration of active quaternary ammonium agents in rinse 
waters. Dubois [I) has recently prepared a comprehensive 
review and evaluation of the methods that have been proposed 
for the chemical analysis of this group of compounds. While 
most of these give reliable and accurate results, under carefully 
Controlled titration procedures, there still remains a demand for 
t simple test which is rapid and requires no elaborate appara¬ 
tus. Furthermore, of particular importance to the saniUry 
cnglttoer and public health officer is a test not only involving 
the letter requiremenU but.also providing a reasonably accu- 
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rate estimation of the bactericidally active concentration of 
quaternary ammonium germicide in the presence of inorganic 
and, in particular, organic matter. 

It is generally recognized that many compounds of anionic 
nature, such as detergents and soaps, as well as proteinaceous 
substances, i,e. egg albumin, peptones, milk, serum, etc., are 
not compatible with the cationic quaternary ammonium germl- 
ddes. This incompatibility is often evidenced by the appear¬ 
ance of a turbidity which varjes in intensity with volumes and 
concentrations when the compounds are mixed. It was postu¬ 
lated, therefore, that it would be possible to arrive at a suitable 
volume and concentration of one of these incompatible sub¬ 
stances, which when combined with a quaternary ammonium 
germicide, would give by the degree of turbidity a reasonably 
accurate indication of the concentration of the bactericidally 
active quaternary present in a solution. 

For purposes of sanitation, most quaternary ammonium 
germicides are recommended for use in concentratiwis ranging 
from 166 ppm (1:6,000) to 2S0 ppm (1:4,000) (3). Thus, the 
objective of a rapid use-dilution test should be the demonstra- 
Uoii of the presence or absence of such concentrations in the 
unknown solution. 

525 




In exploratory testa concentrations of 125| 166, 250, and 
500 of bcDzalkonium chloride (U.S.F. XIII) 'were prepared 
in water. To varying quantities of each of these coucentrationa 
were added varying amounts and dififerent concentrations of 
several anionic detergents. The results of this study revealed, 
however, that the anionic substances failed to show any pro¬ 
gressive differences in turbidity which could be correlated, 
within a reasonable degree of accuracy, with the concentration 
of quaternary ammonium germicide with which they were 
mixed. Por this reason, further studies on anionic reagents did 
not appear warranted. 

Encouraging results were obtained in studies using normal 
horse serum in combination with germicidal concentrations of 
quaternary ammonium compounds. As an example, when 1 
drop of undiluted serum was added to 1-ral. quantities of vary¬ 
ing concentrations of benzolkonium chloride, the following 
degrees of turbidity resulted: 

1,000 ppm (r. 1,000) -h4-+4* Marked turbidity 


SOO “ 

(1:2,000) -h-f-h-f 

(( ti 

250 “ 

(1:4,000) 

++ 

Moderate turbidity 

166 “ 

(1:6,000) 


Trace 

125 “ 

(1:8,000) 

— 

No turbidity 


With the evidence obtained in the turbidimetric analysis of 
^nzalkonium chloride, the investigation was extended to in¬ 
clude the several other quaternary ammonium compounds of 
different structural configurations. By using a constant volume 
of 1 drop of horse serum, as before, results comparable to those 
nioted in the benzalkonium tests were obtained with n(acyl- 
colaminoformylmethyi)-pyridinium chloride, p-tcrtiaryoctyl- 
phenoxyethoxycthyldimethylbenzylammonium chloride, cetyl- 
pyridinium chloride and 9-octadcccnyldimethylethylammo- 
nium bromide. The test for turbidity in all instances was read 
a 15- to 30-5econd time interval following the addition and 
sl^ng of the horse serum in the unknown quaternary ammo¬ 
nium solutions. A moderate to heavy turbidity developing 
within the time indicated is taken as evidence that the sanitix- 
ing solution contains at least 250 ppm (1:4,000) of quaternary 
ammonium germicide. The addition of 10 per cent aqueous 
safranine (prepared from a saturated alcoholic solution), to 
give a final concentration of 4 per cent in the horse scrum, will 
facilitate the ease in reading the degrees of turbidity, and 
chloroform will serve as a preservative for the serum. 

. The specificity of the test method in the presence of sub¬ 
stances known to completely or partially neutralise the bac¬ 
tericidal action of quaternary ammonium germicides was car¬ 
ried out in the following manner: To an equal volume of 
1,0(K> ppm (1:1,000) benzalkonium chloride was added a neu¬ 
tralizing agent. In the event a precipitate resulted in this com¬ 
bination, the mixture was clarified by filtration through paper. 
One drop of horse serum reagent was added to 1 ml. of the clear 
solution and the presence or absence of turbidity noted. For 
purposes of comparison, the mixtures were also tested by the 
Dubois modification of the Ilnrtley-Runnicles colorimetric 
procedure {2). The resulu of this study are presented in 
Table 1. 

Examination of the data reveals several pertinent points, 
among which arc the following: (a) The colorimetric method on 
the unfiltered, turbid mixtures gives values which are consist¬ 
ently higher than the same solutions which have been filtered. 
WhUe this may not directly indicate inactivation of the 
quaternary ammonium germicide, it is evidence of adsorption 

S26 


of the compound on the inactivating agent Since In all in- 
staneea filtration of turbid mixtures is necessary in carrying 
out the turbidimetric method, this obviates testing adsorbed 
quaternary ammonium compounds, (b) Certain quaternary- 
inactivator combinations will react with the indicator in the 
colorimetric test to give color complexes ('*off color**) not asso¬ 
ciated with the assay. In no instance was there any evidence of 
a similar interfering action in the horse serum reagent test. 

TABLE I 

CovpAiisoK or HAXTiJcv-Ri/iniicLEs (Bvsoia) Coioauatriic ako 
H oftsx SsKuu XuastDiiarTaic Mzthods roi DETEiuiHAtiON 
^ or Quatkenavv Ammokiuuk 


Quaternary ammonium (1:1,000 + inactivating 
agents) 

Colorimetric 
(ml. Duponol 

Turbidlmet- 
ric (1 drop 
serum) 

Soap i 11,000 (unfiltered)... 

, 1.5 

O.i 

__ 

1 :1,000 (filtered). 

0 

** 1:100 (unfiltered) ... 

rescUoo 

— 

“ 1:100 (filtered). 

No reaction 

0 

Santomerie 1:1,000 (unfiltered) . .. . 

1.0 

___ 

1 :1,000 (filtered). 

0.3 

0 

“ 1:100 (clesr). 

No reaction 

0 

Duponol “C” 1:1,000 (unfiltered).. 

on color 

_ 

•• 1:1,000 (filtered). 

0.3 

0 

“ “ 1:100 (clear). 

No reaction 

0 

Egg albumin 1:1,000 (clear)_ _ 

2.4 

+++ 

** 1:10 (unfiltered). 

Off colot 

_ 

“ “ 1:10 (filtered)... 

2.0 

++ 

Evaporated milk IrlOO (unfiltered). 

2.3 

^ —— 

“ 1:100 (filtered). 

1.6 

++ 

“ " 1:10 (unfiltered). 

1.6 


“ 1:10 (filtered). 

0.6 

Trace 

Orange concentrate-undiluted (unfilteted).... 

Off color 


“ “ " (filtered). 

Off color 

Trace 

Ice cream 1:10 (unfiltered). 

l.S 


'• 1:10 (filtered). 

0.7 

Trace 

Horse ser^un 1:10 (unfiltered)... 

2.5 

j _ 

“ 1:10 (filtered). 

1.5 

Truce 

•* 1:5 (unfiltered). 

Off color 

_ 

*' ** 1:5 (filtered). 

3.2 

0 

** 1:2 (unfiltered). 

Off color 


“ 1:2 (filtered). 

Off color 

0 

Control 

Quaternary 1:1,000.. 

4.2 

++++ 

*■ 1:2,000. 

2.3 

-»-+++ 

“ 1:2,000 (filtered). 

2.0 

++++ 

1:4,000 . 

1.2 

+-h 

** 1:6,000.... 

0.7 

0 


‘*No rMctioa”^.2 ml. or more of Dupoool reagent results in no change 
in color. 

**05 Color^'-dye used in test reacts with color In agent. 

-solution tuibldt impossible to test, 

o—Do Quatenury dcmonstnible, 

++ to -I-++*!—tnoderaU to marked turbidity. 

.1 Colorimetric and turbidimetric ^dtrol tests on the several 
inactivating agents, in the absence of quaternary, in no in¬ 
stance showed evidence of a positive reaction ind^Uve for 
quaternary ammonium compound. These data, ther^ore, were 
deleted from the table. Evidence will be present^ elsewhere 
on the sensitivity of the present method for seyeral Wdoolo^ 

scuncB, vwmokt ^ mi 






























fous series of bacteriologically active and inactive (]uaternary 
airnnonium germicides, 
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A Simple Device for Macroscopic 
Sectioning of the Brain 

ft Aim K. Uitiaorj^ and William Holzhk.imf.r^ 

Di'ftartTunit of Anatomy, College of Medicine, 
l^nhersity of fUtnois, Chicago 

The principic involved In the macrotome to lie desttribctl is 
not original but was seen and used by one of us (R. V. B.) in a 
much more elal>orate and expensive ayiparatus. We have been 
unable to discover any American firm which manufactures 
such a macro tome and have concluded that the one observed 
was of Kuropean make and, therefore, no longer obtamablc. 
For this reason wTe designed and built an instrument along 
similar Lines, but much simpler and less exjiensive, which has 
proved entirely satisfactory. 
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For the study of the lirain and other laigc organs, such as 
the Uver, it is often desired to have macroscopic sections of 
uniform and known thickness. This is accompltsheti readily 
and easily with the macrotome to l>e descrilied. The instrument 
consists of a base and an end board of hard wootl with a metal 
arch, properly supported, which is used as a guide for the 
knife. The thidmess of the section is determined by the dis¬ 
tance between the arch and the end Ijoard as measured by a 
milLimeter scale attached to the side of the baae and adjust 
by mcana of a thumb screw (Figs. I and 2). For the base, 
a pkc€ of hard w'oOd 12 a 9 x i inches is used; for the end board 
one 9 X 6 { x i inches. Two countersunk screws are useil to fas¬ 
ten the end board at right angles to the base. One piece of bar 
steel 30J k | x 3 ^ inches is 1 amt to form the arch, the ends being 

‘ Wewbhtoixprwour apiirtciaticm to Otto F, Katnp>melsr, head of tho 
of Aattomy, for xdordbwj w» thit fftcHUlei to do thw work. 
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welded and the joint buffed smooth. Two pieces of bar steel 
6J X I X A inches are used for the side guides, which prevent 
side sway and twisting of the arch. One piece of bar steel 12} 
X } X A inches forms the center guide and pressure bar to regu¬ 
late the thumb screw. This piece must be drilled and threaded 
to accommodate a 1 inch thuml> screw having at least 2 inches 
of thread. A small piece of light metal should be fastened to the 
f>ack of the end board for the thumb screw to work against and 
to prevent it from cutting into the wood. Four keepers of metal 
are used In which the guides move. To complete the apparatus 
four rubber feet are attached for support. Details of construc¬ 
tion are shown in Fig. 2, 

The blade used to cut the sections is IS x } inches and is 
draw'n taut in a liacksaw handle. 

To cut the sections, the thumb screw is turned until the arch 
reaches the desired distance from the end board, as measured 
by the millimeter scale. The specimen is placed on the base so 
that it touches the end board in the desired plane. The knife is 
then placed against the arch and drawn thr(mgh the specimen 
w'ith one long stroke, taking care that it touches both sides of 



Fi<!. 2 


t he arch throughout the entire stroke. In Lwdding the spedmeu 
on the base and against the end board only a moderate amount 
of pressure should l>e exerted, t.e. suflicient to keep the speci¬ 
men from moving. 

Formalin-fixed siTecimens have been sectioned at 3 mxni 
with little difficulty and at 5 mm. with no difliculty. Thicker 
cuts have also l>een made. Removal of the pia mater facilitated 
sectionliig of the brain. It w^as found, however, that bnum 
embedded in agar and chilled did not section evenly because of 
the fesistanoe offered to the knife by too firm a block. 

' m 


Book Reviews 


Righ polymers^ Vol. Vll: Phenoplasis: their struciuref 
properties, and chemical technology, T. S. Carswell. New 
York-London: Intcrscicnce, 1947. Pp. xii -h 267. (Illus¬ 
trated.) $5.50. 

The purpose of this book is to describe the chemistry and 
physical structure of phcnoplasts (resins obtained by the con¬ 
densation of aldehydes with phenols) and to show the relation 
between their structures and their mechanical and chemical 
properties. 

. 'Jlie major part of the description of the chemical structure 
is contained in the first 50 pages of the l>ook. Here the works of 
Zinkc, HulUsch, and von Euler serve as the main basis for the 
development of the concept that now exists of the chemical 
structure of the phcnoplasts. This section is followed by 18 
pages of discussion devoted to an elucidation of the physical 
structure. The rest of the book furnishes quantitative data 
and other useful information on fillers for phcnoplast molding 
powders and laminates; the effect of variables on the mechan¬ 
ical, electrical, and thermal properties; the chemical resistance 
and solubility of phcnoplasts; and the manufacture, modem 
molding practices, and technical applications of these materials. 

The literature of the last 10 years supplies the principal 
source material for this survey. The subject matter is pre¬ 
sented in a very readable manner. Those who work with 
phenoplasts will no doubt be properly grateful to Mr. Carsw’cll 
tor an excellent reference book, and beginners will find the 
study of this book one of the best introductions to the field. 

Cyrus O. Guss 

UniversUy of Soulhern California, Los Angeles 

An introduction to vertebrate anatomy, (Rev. ed.) Harold 
M Messer. New York: Macmillan, 1947, Pp. jcx -f 475. 
(Illustrated.) $4.75. 

This book is designed for a one-semester course in vertebrate 
anatomy. It is the author's avowed purpose to present ”a 
minimum amount of material,” this material to be supple¬ 
mented in any manner that the instructor wishes. 

Approximately one-quarter of the book is devoted to (1) 
Introductory Remarks, (2) Taxonomy of the Chordates, in 
which is included the anatomy and general and specific char¬ 
acteristics of the protochordates, also general end specific 
characteristics of the vertebrates, and (3) a section on Early 
Vertebrate Development. The remainder of the text proper 
consists of a presentation and discussion of the systems of the 
vertebrate body, each presentation being concluded by a short 
summary. There is a short bibliography of suggested readings, 
an adeijuate glossary of biological and taxonomic terras, and a 
good index. The taxonomy has been revised. Textual materia! 
has been brought up to date and is accurate and singularly free 
from misprints. With few exceptions, the book is very well 
illustrated. 

The reviewer, although having taught a one-semester course 
In vertebrate anatomy for a number of years, would prefer 
having a more comprehensive text than the one here reviewed. 
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Taxonomy and embryology are indispensable adjuncts to the 
teaching of vertebrate anatomy; however, it seems that the 
amount of space devoted to these subjects is more than ample 
when compared with tlie rest of the book. Certain sections 
of t^ text proper have suffered because of generalUations and 
omissions due to brevity. Summaries might well have been 
omitted. It might be helpful to the student to give the actual 
derivations of the taxonomic terms and the derivation of some 
of the biological terms. Although the bibliography is short and' 
more or less on the elementary level, additional well-known 
reference books in English and German might have been in¬ 
cluded—to name only one, the 2nd edition of Homer's Kerfe- 
braie paleontology (1945). 

In spite of the above personal preferences, the text can be 
satisfactorily used in the course, or in a course similar to the one 
for which it was designed. The book should serve to “whet the 
appetite” of any student genuinely interested in vertebrate 
anatomy. 

Roy P. Ash 

College of William and Mary, Williamsburg, Virginia 

The work book of fundamental organic chemistry, (Rev. 

ed.) Ed. F. Degering and collaborators. Ypsilanti, Mich.: 

Univ. Lithoprinters, 1947. Pp. 256. (Illustrated.) $1.75. 

This book, according to the preface, was produced in re¬ 
sponse to an urgent need to stimulate more active and lest 
passive activity on the part of the student. It follows the plan 
of the author’s Outline of organic chemistry and Fundamental 
organic chemistry. Each chapter contains (a) a review sum¬ 
mary, (b) a genetic chart emphasizing the more important 
reactions, (c) nomenclature, pronunciation, and formula ta¬ 
bles, (d) a composite review summary, (c) review questions of 
the fill-in type, and (f) one or more objective tests. 

Every teacher of organic chemistry should examine this 
book, for it illustrates many excellent teaching and testing 
devices. The emphasis on nomenclature and pronunciation is 
especially commendable. This feature alone is of suffident 
merit to recommend the book to anyone who wonts to speak 
like a literate organic chemist. 

Prof. Degering must find this book exceedingly valuable for 
use in his own classes. Teachers who use his text or outline and 
are in agreement with him as to course content and order of 
presentation will likewise find it of great usefulness. Other 
teachers who are masters of their field will find some parts of 
value but may prefer to design their own review questions and 
aid their students to develop their own devices for learning. 

The chapter summaries are of less value than the other 
features of the book. In this reviewer’s opinion students should 
prepare their own outlines and other summaries of textbook 
material. In spite of this criticism, however, the book is recom¬ 
mended as a valuable contributian to the art of teaching or¬ 
ganic chemistry. 

Irwin B. Douglass 

University ef Maine 
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The Inter-Society Committee for a National Science 
Foundation: Report for 1947 


Dael Wolfle, Secretaty^Treasatrer 


T he inter-society committee for a 

National Science Foundation was formed to 
unite scientists in a common front on the attempt 
to secure a National Science Foundation in 1947. That 
effort failed. It failed in spite of the fact that Congress, 
the President, and practically all scientists agreed that a 
National Science Foundation was necessary. The Foun¬ 
dation was killed by disagreement within the Govern¬ 
ment over the kind of Foundation that was needed. 

With nearly unanimous agreement that a National 
Science Foundation of some-type is necessary, scientists 
will try again to secure the necessary legislation. Before 
that effort starts, it is time to review the history of the 
Intcr-Society Committee and to ask why its efforts to 
inffuence the provisions of the legislat ion were unsuccess¬ 
ful. It is not necessary here to discuss the relative merits 
of the specific features of science foundation bills that 
have been proposed in the last few years; that has been 
done in a series of articles in Science and elsewhere.' 

The 1946 meeting of the American Association for the 
Advancement of Science at Boston provided an oppor¬ 
tunity for scientists to consider how they should attempt 
to secure in the 80th Congress the National Science 
Foundation that the 79th Congress had failed to create. 
It was generally admitted that the disagreements of 
scientists themselves during the 79th Congress had con¬ 
tributed somewhat to the failure to secure enactment 
of S. 1850. The Inter-Society Committee was conceived 
as a way of preventing the repetition of that error. It 
grew out of an informal meeting attended by W. P. 
Anslow, Jr., Joseph C. Boyce, Dctlev W. Bronk, Robert 
Chambers, Karl T. Compton, James B, Conant, Wat¬ 
son Davis, H. Feshbach, William A. Higinbotham, Leo 
M. Hurvi^, M. Stanley Livingston, Kirtley F. Mather, 
R. Newton Mayall, Fr^ A. Mettler, Stuart Mudd, Tal- 
cott Parsons, Philip N. Powers, Morton D. Schweitzer, 
Harlow Shfi^ley, Robert M. Yerkes, and Donald Young. 

Thm men decided that the AAAS was the organiza¬ 
tion most representative of all science and that it should 
take the initiative in organizing scientists for a united 
effort to secure a National Science Foundation. The 
Council of the^ AAAS accqjted these decisions and on 
Decanber 29 adopted a resolution asking the President 
of the AAAS to appoint two representatives and to in- 

IA defeow of tho FawMent** v«to di S. S26 it siven by Don K. Price 
bi ibaelwdfis of the National Science FoiunUtlon BiU” (BtUkHn e/ 
4tomk \9i1, S, m-m; 310). a pcwaparleon of the bilU in 

{■ flvfa by Dael Wolfle in **Wbat bind of Science Poun- 
iMmi af Sititr 1947, la isa-i«). 


vite tlie president of each a^BHated society to appoint 
two representatives to the Inter-Society Committee for a 
National Science Foundation. 

Acting quickly on this resolution, President Conant 
wrote on January 4 to the presidents of all of the or¬ 
ganizations affiliated with the AAAS and to a few other 
national scientific and educational associations, inviting 
each to name two representatives to the new committee. 
He asked Kirtley F. Mather, one of the AAAS repre¬ 
sentatives, to call the first meeting of the committee. 

On February 5 Dr. Mather informed the representa¬ 
tives that the first meeting would be held in Washington, 
D. C., on February 23. At that time no science foundation 
bills had been introduced into Congress. Several members 
of CSongress, however, wete known to be interested in 
such legislation and were invited to meet With the Inter- 
Society Committee on February 23. (Senator Elbert 
Thomas was the only one who accepted. He was present 
for an hour or so after adjournment of the meeting.) 

Two days after the announcement of the committee 
meeting was made, two bills were introduced into the 
Senate. S. 525, introduced by Senator Elbert Thomas of 
Utah, was identical with S. 1850 as the Senate had passed 
that bill the year before, S. 526, introduced by Senator 
H. Alexander Smith of New Jersey, and others, was a 
new bill which was similar in many respects to the 
amendment to S. 1850 whidi Senator Smith had pro¬ 
posed in the 79th Congress and similar also to the earlier 
Magnuson Bill. Shortly afterward, four bills were in¬ 
troduced into the House of Representatives: H. R. 942, 
whidi was identical with S. 1850 as it had been reported 
to the Senate the previous year, and H. R. 1815, H. R. 
1830, and H. R. 1834, all three of which were identical 
with S. 526, Later, H. R. 2027, also identical with S. 526, 
was introduced. Earlier articles in Science have given the 
content of these bills. 

Wlien the Intcr-Society Committee met on February 
2S it was composed of representatives, usually two each, 
of approximately 75 organizations which hod accepted 
President Conant^s invitation of January 4. They elected 
an Executive Committee of the following membetrs; 
chairman, Edmund E. Day, president, Cornell Univer¬ 
sity; vice-diairman, Harlow ShapWy, Harvard Univer¬ 
sity; secretary-treasurer, Dad Wolfle, American Psycho¬ 
logical Association; members at large of the Executive 
Committee^ Isaiah Bowman, president, Johns Hopkins 
University; Ralph W. Gerard, University of Chicago; 
R. C. Gustavson, duuicellor, University of NebraAkg^ 



Heary Allen Moe, Guggenheim Foundation; W. A* 
Noye», University of Rochester; and Douglas M. Whit¬ 
aker, Stanford University- 

The Executive Committee was voted authority to 
replace my of its own members who were unable to serve- 

it was generally agreed by the committee that the bills 
then before Congress were drafts, that amendments 
might be made, that the committee should not become 
too involved at that time in discussions of details, but 
that it should be interested in the main features of the bills 
which had been introduced. A discussion of the two 
Senate bills, S. 525 and S. 526, was therefore called for. 
J<^n Q. Stewart of Princeton, who was present as an 
observer, started the discussion, reporting that he had 
assisted in writing S. 526 and that the basis for that bill 
was the amendment to S. 1850 which had been proposed 
by Senator Smith in the 79th Congress. The greatest 
difference between that bill and S. 525, he pointed out, 
was that S. 526 called for a large board which would 
sdect an executive committee which in turn would 
select the Director of the Foundation. In contrast, S. 
525, like the previous year’s S. 1850, authorized the 
President to appoint Ihe Foundation’s Administrator. 

After describing differences between the two bills, 
Prof. Stewart suggested a questionnaire as a guide to the 
Executive Committee in interpreting the attitudes of 
committee members. After further discussion, Dr 
Mather proposed an off-thO-rccord straw vote on the 
preferred type of administration. The vote was taken 
with the following result; 

Favoring a single administrator to be appointed 


by the President. 41 

Favoring the large-board type of administration 

suggested in S, 526. 22 

Favoring administration by a small board such as 

the Atomic Energy Commission. 32 

No preference among the three alternatives. 18 


Straw votes were also taken on two other points on 
which much discussion had centered: (1) The vote was 
unanimously in favor of including provision for fellow¬ 
ships and s^olarships; all but 18 members were in favor 
of providing for undergraduate scholarships. (2) All but 
four were in favor of including the social sciences in the 
research program of the Foundation. 

In dosing the meeting, Chairman Day eummarized 
the consensus of the group: Despite their differing opin¬ 
ions on individual features of the bills before Congr^, 
scientists—all of them—had to get together to support 
the kind of National Science Foundation favored by a 
majority, for if they failed to agree and failed to make 
their support unanimous, there mifd^t be no Foundation. 

After the meeting adjourned, John H. Teeter informed 
the officers that the House of Representatives Committee 
on Interstate and Foreign Commerce would hold public 
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: fpupdi^cfn blU» on 4 Bod 7* 

'Mr. assisted tiie House Cmnmittee in 
thflse hmrings. A few days later the Comfuittiie on Inter* 
state and Foreign Commerce invited Chs:irman Day to 
testify on March 6, 

On March 5 the Executive Committee held its first 
meeting. Present were Day, Sha^^ey, Wolfle, Gemrd^ 
Gustavson, and Whitaker, Isaiah Bowman and W. A, 
Noyes had been unable to accept their appointnmtSf 
Dr. Bowman because of the pressure of other duties^ 
Dr. Noyes because of ill health. The Committee had.not 
at tlfeit time, and did not later, receive a reply from Mr, 
Moe to hfe invitation to serve. ■ 

The Ex(xutive Committee considered possible alter* 
nates for Bowman and Noyes. It w^ agreed that Day 
would discuss with Bowman the selectjon of a person who 
had served actively in the group which had the year 
before formed the ConmiUee in Suppori of the Bush 
'Report, The Executive Committee agreed that a repre¬ 
sentative of that group was highly desirable. C- G. 
Suits, vice-president of the General Electric Company, 
was chosen as a replacement for W. A. Noyes and ac¬ 
cepted appomtment. 

The Executive Committee considered at some length 
the position It should take and the kind of testimony 
which Chairman Day should offer on the following day. 
It interpreted its task as reporting the maiority judgment 
of scientists rather than one of making its own decisions 
as to what tiiould or should not be induded in a sdence 
foundation bill. In line with this policy, the Committee 
dedded that for the time being it would not support or 
critidze the specific points of any bill, but would limit 
itself to support of those features which were generally 
agreed upon. 

On March 6, Chairman Day testified befcae the House 
of Representatives Committee on Interstate and Foreign 
Commerce. After a description of the Inter-Sodety 
Committee, he testified that the foundation bill, whatever 
its specific provisions, should include the following feat¬ 
ures; 

(1) Provision for the support of fundam^tal research 
without reference to questions of immediate practi^ 
applications. 

(2) Freedom for the Foundation to investigate prob¬ 
lems in any scientific area by any appropriate methpd, 

(3) Provision for sdiolarships and fcBowships lor Hht 
traming of young sd^itistB. 

(4) Coordination of sdentific research conduct by 
other groups in order that the Foundation should hsVe 
both the responsibility and the authopty to assu^. 
loader^i^ In planning ways to meet ^e 
scientific needs. 

In cx>ndusion, Day asked for permls^on to subiitit 
a sutement sunuosar!^ the judgmimt of 
tim intet-Society ComxEdtt^ 
the hills. 







ver>r imik mseiVUig iM<k a state- 

* taMt lukd it be suhndtted at the earliest 

pokdhle 6^^ 

Oa Mai^ 11 the Executive Conmuttee mailed a ques- 
;tio)Sna$re to ah members of the later^Sodety Committee. 
Questkms were included on four t>ointa; preferred type 
of addodnistration; patent provisions; inclusion of the 
fodal sciences; and induaion of undergraduate scholar- 
dppB. The questions were preceded by a discussion of the 
fsaues involved, a statement of the judgment of the 
Executive Committee on the point in question, and a 
summary of the views expressed by the witnesses who 
had testified at the House Committee hearings on March 
6 and 7. Air mail return of the questionnaire was re¬ 
quested, since at that time we understood that early ac¬ 
tion would be taken by the House Committee. 

On March 19 replies had been received from 73 per 
cent ci the members of the entire Committee. The results 
were summarized and presented in a formal report which 
went to ail members of the committees in the Senate and 
House of Representatives which were considering sdence 
foundation bills. Copies were also sent to the authors of 
those bills. 

On the question of preferred type of administration, 
two-thirds of the members preferred a single adminis¬ 
trator. The exact tally was: single administrator ap¬ 
pointed by the President, 63 per cent; 48-man foundation 
provided in S. 526, 18 per cent; small, full-time com¬ 
mission, 18 per cent. These were the preferences. The 
members, however, in large majority considered the 
bfil a$ a whole more important than the question of ad¬ 
ministration, and 86 per cent said that, if necessary to 
secure passage of a bill, they would be willing to accept 
any of the three types of administration. 

On the question of inclusion of the social sciences, 49 
per cent favored specific inclusion in'the bUl; 48 per cent 
favored permissive indusion (allowing the Foundation 
to support work in the social sdences whenever it saw 
fit); 2 per cent favored exduding the social sciences. 

On lius paralld question of what treatment of the social 
sdences was acceptable, 98 per cent were wiUing to accept 
dther outright or permissive indusion; only 37 per cent 
were wiDing to acc^t the biU if the social sdences were 
defiidtdy exduded. 

On the question of undergraduate scholarships, 86 
per cent favored induskm and 14 per cent favored pro- 
hifalrion of undergraduate scholarships. 


tho^ conduct^ difierent ways, with dlftereiit 
groups, and at difierent times, agreed doady in showing 
that scientists overwhelmingly wanted a sdence founds- 
tioUf that a two-to-one majority preferred a single ad¬ 
ministrator, and that they bdieved that the social 
sciences should be induded. 

The agreement of these three polls, and the fact that 
the members of the Inter-Society Committee were the 
chosen representatives on sdence legislation of over 75 
sdentific organizations, persuaded the Executive Com¬ 
mittee that its report to the Senate and House commit¬ 
tees represented the best evidence available on what the 
majority of sdentists in America considered wise in a 
National Sdence Foundation. 

Yet little attention was paid to that report by either 
Congressional committee. Congressional leaders ap¬ 
peared to have dedded what features should be induded 
in the bill and to have little interest in any views not 
supporting those decisions. On March 19 1 sent to Sena¬ 
tor Smith a C(^y of the report described above. It indi¬ 
cated a two-to-one opposition to the administrative pro¬ 
posals of S, 526. On that same date, Senator Smith wrote 
me saying that any further consideration of the quea* 
tioned features of the proposed Legislation would be at the 
risk of not having it considered in the first session of the 
80th Congress. The Committee on Labor and Public 
Welfare therefore hdd no public hearings. On March 20 
it reported favorably S. 526, with one or two minor 
amendments. Chief of these was cutting the Foundation 
membership from 48 to 24. 

The Executive Committee met again on April 28 with 
Day, Shapley, Wolfle, Gerard, Suits, and Whitaker 
present. Gustavaon was absent. Homer W. Smith, who 
had been active in the earlier ConmiUet in Support of 
the Bush Report, met with the Committee. 

The most important topic for consideration was the 
question of whether the Executive Committee should 
endoihe S. 526 as it had been reported out of the Senate 
committee or should press for amendments which wotdd 
bring it into closer agreement with the majority wishes 
of the 5ci<mtist8 represented. Decision was left in the 
hands of the three officers who conferred during the next 
two days with a number of government representatives. 
On May 1, Chairman Day wrote Senators Taft and Smith 
and Representative Wolverton, giving the Comndttee^ 
endorsement of S. 526 and recommending two amend¬ 
ments: decreasing the size of the Foimdaticm from 24 


patent question, 94 per cent thought that no 
stand should be taken by the Committee, The 
Other 6 per cent believed that we ^ould teoonmiend 
the patent provisions contained in 5. 525 
1856 provisions). 


members to 9, and providing for Presidential appoint** 
nmit of the Director after consultation with the Founda¬ 
tion. 

This date, May 1, marked a turning point in the efforts 
of the Executive Committee. Since February 23 it had 


of this questionnaire were in dose been workkg under the dual mandate of trying to get a 
/ ^ two other surveys, one conducted by the National Science Foundation and of trying to get a N8r 

$cimti 0 tis and the otbet made tibnal Science Foimda^on that would iuclude the pacific 

d- leUtutts oomidered desirable by most sdentists. 



lifitil Mfty 1 the Executive Committee kept both object 
tivee in mind end sought on eveiy occnsion to secure 
oonBideratkm of amendmentfi to S. 526 which would bring 
it into better agreement with the majority judgment of 
Bcientista. The recommendations contained in the 
letter of May I were frankly compromises. After that 
date the Executive Committee made no further efforts 
to secure amendments* but simply endorsed the idea of a 
Foundation and endorsed the bills passed by Congress. 

The recommendation of May 1 that the President ap- 
point the Director was adopted by the Senate. On May 
13* Senator Smith replied: 

1 have also conferred ^ith the President on this matter and 
I am working out with Mr. Webb, Director of the Budget, a 
formula which takes care of this matter and which is in line 
with your suggestion. I hope that this formula will be ap^ 
proved at an early date so we can go ahead with the Bill. 

In Senate debate on May 20, Senator Smith reported 
that this suggestion had been discussed in a conference 
with Mr, Webb and Dr. Bush and that later he, Senator 
Saltonstall, and Mr. Webb had discussed it with Presi¬ 
dent Truman. 

On May 14 to 20 the Senate debated S. 526, Debate 
was led by Senator Smith for the Republican party 
and Senator Kilgore for the Democratic party. Two 
important amendments resulted from the debate. Pro¬ 
vision similar to that previously included in S. 525 for 
distribution of part of the funds on a gw)graphical basis 
was adopted after long debate by a vote of 42 to 40. 
The ecanproraise allowing the President to appoint the 
Director, which was proposed in Chairman Day^s letter 
of May 1, was introduced as an amendment by Senators 
Magnuson and Fulbright. It was supported by Senators 
Smith and Saltonstall. All four stated that this amend¬ 
ment was frankly a compromise, that individually they 
did not all like it but that it would probably be acceptable 
to the President, and that it was probably the only com¬ 
promise that would be generally acceptable and would 
make establishment of the Foundation possible. Senator 
Taft vigorously opposed the amendment. On a roll-call 
vote it carried by a single vote. S. 526, as amended, then 
passed by a majority of 79 to 8. 

On the following day Senator Smith introduced a mo¬ 
tion to reconsider the vote but later withdrew that 
motion. Senator Taft was quoted by the New York Times 
aa saying that he intended to recommend to the leaders 
of the House that the amendment granting the President 
power to appoint the Director be removed when the bill 
came up for House of Representatives consideration. 

For the next six weeks it seemed that the House of 
Representatives Committee on Interstate and Foreign 
Commerce, which then had the bill, might not report it 
out in 'time for action before Congress adjourned in 
July- On July 7, Representative Wolverton, diairman 
of iht Con^ttee, introduced H. R. 4102, a bill substan¬ 
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tially Uke the original S, 526. It was teferted to Me. 
Wolv^ton’s committee, which reported it out 
on July 10. The administrative plan described in H.R. 
4102 consisted of a Foundation of 24 members wSio 
would elect an executive committee of 9 members which 
would select the Director of the Foundation. No pro¬ 
vision was made for geographical distribution of funds. 
Both of the signiffcant amendments which had been made 
in the Senate were therefore missing from the House bill. 
This bill passed the House of Representatives by a voice 
vote on July 15. 

S. 5t6, as passed by the Senate, and H.R. 4102, as 
passed by !he House, were then sent to a joint Senate- 
House of Representatives conference to resolve the 
differences, of which the two major ones were the type of 
administration and the question of ^graphical dis¬ 
tribution of a portion of the funds. On both issues the 
resolution was in favor of the House bill. Both houses 
passed the compromise measure and thus sent to the 
President a bill which differed only in minor ways from 
S. 526 as it had been reported out by the Senate com¬ 
mittee on March 20. 

The Executive Committee sent President Truman a 
long telegram urging him to sign the bill. Prof. Shapley 
was particularly active in this effort and arranged for 
telegrams to the President from a number of sources 
recommending his approval. Decision by the Executive 
Committee to urge this action was taken with some re¬ 
luctance. Ever since the beginning we had been attempt¬ 
ing to secure changes in the bill to make it agree more 
closely with scientists^ wishes. The primary objective of 
the Inter-Socicty Committee was to secure a National 
Science Foundation. The bill on the President's desk was 
the only possibility. Urging him to sign it was, we felt, 
necessary to comply with the mandate of the Inter-Soci¬ 
ety Committee. 

The President withheld his approval of the bill. Science 
has already published his reasons for the pocket veto 
(September 12, p. 237). The insistence by the Congress 
upon a type of administration which the President and 
his advisers did not consider workable killed the Science 
Foundation for 1947. 

The Inter-Society Committee failed to accomplish its 
purpose of having a National Science Foundation created. 
If there are degrees of failure, it failed even more com¬ 
pletely in securing a Foundation with the features which 
most scientists consider desirable. Why did it fail? 

One reason may be that the Executive Committee 
never engaged in any of the behavior ordmarUy called 
political It obtained and it presented the majority judg¬ 
ment of the members of the Inter-Society CommittM. 
It laid all its cards on the table from the very beginning 
by reporting not only majority judgments Imt ako the 
extent of the majority and the fact that membevs of Ihe 
Inter-Society Committee were wiUing to compromke* 
That is not a strong baigamihg poeUiem, but the Exedii* 



tive Coxwiittee never attempted to bargain. Perhaps the 
honest objectivity of its rq>orts and recommendations 
politicaily naive and tactically bad, 

A second reason may lie in an early decision both by the 
Inter-HSocitety Committee as a whole and by the Execu* 
tive Committee that they wanted very much to avoid the 
kind of situation which arose in the 79th Congress. A 
Senate majority and a majority of scientists had then 
agreed on S. 1850. Dissenting groups of scientists had 
agreed to sup^rt that bill. A few men prevented its 
passage by introducing a rival bill and withdrawing their 
support from S. 1850. In 1947 the picture differed. What 
had been a minority amendment became a majority bill. 
The Executive Committee felt that it might have killed 
that bill by startiiig a fight. Its real desire for peace may 
have inhibited stronger action in support of amendments 
to S. 526. 

A third reason may lie in the great weight attached to 
the advice of a few very prominent scientists. The Con¬ 
gressmen most directly responsible for science legislation 
appeared to attach much less importance to the views of a 
two-thirds majority of scientists than they did to those 
of a few particularly prominent ones. The prestige of 


a few names was used to support S. 526 and to rebuff any 
suggestions for change in that bill. 

The 80th Congress will reconvene in January. The 
effort to secure a National Science Foundation should be 
renewed then. There is now almost unanimous agreement 
on the necessity of a National Science Foundation. The 
Senate has twice and the House of Representatives once 
passed such a bill. The President has r^eatedly endorsed 
it. The Stedman Committee report carries strong argu¬ 
ments in its favor. The great majority of sdentists^ in¬ 
dividually and through their associations, have spoken 
in its favor. This luunimity of support should be remem¬ 
bered in planning for 1948. The argument is no longer 
whether we should have a Foundation or not. It is one 
of what kind of Foundation we should have. It is agree¬ 
ment on the specific features of a Foundation that is now 
necessary. If scientists are willing and able, without im¬ 
portant dissenting individuals or groups, to work for the 
early enactment of the kind of bill which the majority of 
scientists consider best, if they arc willing to work in¬ 
dividually by presenting their case to their own Congress- 
men, a generally satisfactory National Science Founda¬ 
tion law in 1948 is a strong possibility. 


The loter-Society Committee for a National Science Foundation will meet in the Louis 
XVI Room of the Sherman Hotel in Chicago at 10:00 A.M. Sunday, December 28. 


Obituary 


Loraade Loss Woodruff 
187^1947 

Lorande Loss Woodruff, Colgate professor of proto- 
soology at Yale University and director of the Osborn 
25oological Laboratory, died at his home in New Haven 
after a long illness on June 23, 1947, in his 68th year. 
With bis passing the Corporation of the Marine Biological 
Laboratory loses a member of more than 40 years stand¬ 
ing and the Board of Trustees one who had served faith¬ 
fully for 24 years. 

Woodruff was bom in New York on July 14,1879, and 
received his education in his native city, graduating from 
Columbia University with the A.B. degree in 1901 and 
the Ph.D. in 1905. Before comfJicting his graduate work 
he was appointed assistant and later instructor in biology 
at Williams Oatlegc, where he remained until he was 
called to Yale in 1907. There he served successively as 
iiuitruetor, assistant professor, and professor until his 
4^^ He bftcame chairman of the D^artment and direc- 
^ ^ libe Otbom ZoologicalLaborato^ in 1938, but took 


leave of absence in November 1946 on account of ill 
health. 

His connection with the Marine Biological Laboratory 
began in 1905, when he attended the summer session as 
investigator and instructor in the invertebrate course and 
was elected to membership in the Corporation. Fom 
years later he joined the staff of the course in embryology, 
of which he remained a member until 1914. During the 
absence of Dr. Calkins in the summer of 1927 he was in 
charge of the course in protozoology. Elected to the 
Board of Trustees in 1923, he served with them until hia 
death, and during the years 1930-32 he was a member of 
the Executive Committee, 

Coming to Yale at a time when a radical reorganization 
of tbe instruction in biology was to be undertaken, 
Woodruff took part from the first in teaching general 
biology and in 1910 assumed full charge of the general 
course in Yale College. This he built up mto one of the 
soundest and, at the same time, most popular courses m 
the University. Through the 3 rears thousands of students 
listened to his masterly lectures, later incorporated in Ids 

$ 3 $ 





HKItbook, The foundations cf wliich has been very 

irid^y used and has run through 6 editions, 

Woodrufi^s research was exclusively in the field of 
unicellular organisms, Begiiming with his doctoral dis^ 
a^rtation, which was done under the direction of the late 
Ftof, Calkins and published in 1905, he made many con^ 
tdbutions to our knowledge of the life history of ciliates, 
their division rate, nuclear reorganization, and the effect 
of environmental factors on their life cycle. He is perhaps 
best known for the famous pedigreed race of Parameciim 
OMreWa, which was carried for 8 years with daily isolation 
of the products of division, thus precluding conjugation 
and showing that these organisms can reproduce aaex- 
ludly indefinitely without dying out. In the first 8 years 
over 5,000 generations were obtained, and afterward the 
culture was carried in a less rigorous manner, though 
sufficiently carefully to exclude conjugation except 
possibly between closely related individuals. The culture 
has now reached more than 24,000 generations without 
loss of vigor. In the course of this work Woodruff and 
Erdmann discovered that, corresponding to the rhythms 
in division rate, the nuclei of the paramecia undergo a 
reorganization process which they termed ^endomizis* 
and which they described as a form of nuclear reorganiza¬ 
tion without syncaryon formation. This stirred up much 
discussion, and more recently the process has been de* 
scribed by others as autogamy, involving fusion between 
micronudei from the same cell. 

His research naturally attracted graduate students, and 
throughout the years many have written their disserta¬ 
tions under his direction and carried his methods to new 
centers, just as his assistants and students in the course 
in general biology, many of whom have become teachers, 
have spread his ideas of the teaching of biology through¬ 
out the land. 

Woodruff was intensely interested in the history of 
science. Early in his career at Yale he organized a course 
in the history of biology which he continued throughout 
his life. He was a collector of sdentific books of historical 
significance. He published a number of essays and 
addresses in this field and organized two series of lectures 
on the history of science under the auspices of Gamma 
Alpha Fraternity, which were later published in book 
form under his editorship. A paper on “Baker on the 


and the Polype^Med to a frieadiy 
ad«»amdaht cf Tremblioy, the foinoitaautitior 
treatise on BydrO published in 1744. 

Woodruff was diainnan of the Division of Biology and 
Agdculture of the National Research Coundt in 1928-^29. , 
He was a member of many scientific societies, including 
the National Academy of Sdenoes, the American Society ^ 
of Zoologists, of which he was secretaiy-treasuter in 
1907*^ and president in 1942, the American Phystologi* 
cal Society, the Ameriom Society of Naturalists (vice- 
president, 1923), the American Association for the Ad- 
vanoeoient of Science (Fellow), and others. He was a 
member of ^hi Beta Kappa, Gamma Alpha, and Sigma 
Xi, having been president of the Yale (Chapter of the last 
in 1915. He lectured on protozoology at four summer 
sessions of the Mountain Laboratory of University of 
Virginia. For two terms of three years each he was an 
associate editor of the Journal of Morpkdogy, In 1935 
he*received the Townsend Harris medal from the College 
of the City of New York, where he had been as a student 
before entering Columbia 

For one who was closely associated with Woodruff for 
nearly 40 years, it is difficult to realize that this intimate 
relation has been forever broken. The assodatiem was one 
of mutual trust throughout and without serious disagree¬ 
ment, He was always on the side of high standards, which 
he applied to himself as well as to others. Indeed, this was 
one d his outstandmg qualities, as was his btense loyalty 
to the institutions he served- He was quiet and reserved, 
but with a kindliness that meant much to those about 
him. With all of his reserve he could be deeply moved, 
and he never recovered from the shock of Mrs. Woodruff's 
death, which came with such cruel suddenness in March 
1946. 

The members of the Corporation of the Marine Biologi¬ 
cal Laboratory desire to record their sorrow over the lo» 
of one of their body, a friend and fellow servant whom 
they will miss acutely and whose memory they will 
always cherish. 

Ross G. Haicusc^ 

Yale UniversUy 

[The above memorial was read at the meeting of the 
Corporation of the Marine Biological Laboratory, Woods 
Hole, August 12,1947.] 
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Association Affairs 


On September 20> 1848» the American 
Association for the Advancement of 
Science was formaUy established. Next 
year, by vote of the Executive Committee 
of the Council, it will celebrate the 100th 
tumivereary of its founding in a meeting 
to be held in Washington from September 
13 to September 17, incluiuve. 

The centenaiy of the AasodatioTi will 
not be simply an occasion for reviewing 
its husulred years of achievements; the 
times coll for more serious purposes, lire 
future of civilisation appears to depend in 
large measure on science, and conse¬ 
quently the Association faces much 
heavier responsibilities to society than it 
has heretofore anticipated. Clearly, the 
centennial celebration next year may ap¬ 
propriately pay tribute to our predeces¬ 
sors, but it should also critically examine 
the present and make plans for an arduous 
future. 

At a meeting a few weeks ago the Ex¬ 
ecutive Committee appointed the follow¬ 
ing Centennial Policy Coinmittee to draw 
up general plans for the Association's cen¬ 
tenary next year: Harlow Shapley (chair¬ 
man), E. W. Sinnott, E. U. Condon, 
Koget Williams, W. M. Stanley, James 
Gilluly, J. M. Hutsel, and F. R. Moulton. 
The was Instructed to formu¬ 

late plans for (a) the Centennial Meeting, 
(b) the Centennial Membership Drive, 
and <c) the Centennial Fund Campaign. 
liiU report will be limited to the first of 
the three duties imposed upon the Com¬ 
mittee. 

As a general theme for the Centennial 
Meeting the Committee chose One Worid 
«/ meaning by these words that 

science is the same throughout the world, 
Irrespectiye of language, politics, and race, 
and mwiing, abo, that this unity In 
science provito rapidly expanding nuclei 
of men having mutual understanding, re^ 
spect ai^ cooperadon-r-the only promise 
foundation for penoanent peace, 
la order to make effective plans for 
Cartgring but the general policies adepted 
Committee, it was decided to 
€Sgi|^ thm distinct types of pro- 
ibrthe 1 ^ imoiher 
another for 


inaial Meeting of the AAAS, 

evenings. It will be sufficient to charac¬ 
terize briefly the three kinds of programs, 
which, because of their nature, make it 
obviously inadvisable to arrange con¬ 
current sessions for any of the affiliated or 
associated soclcUea, 

At the first evening session on Monday, 
September 13, 1948, Dr. Harlow Slu^ley 
will deliver his address as retiring presi¬ 
dent of the Association. It is hoped that 
the President of the United States will be 
present at this meeting and that he will 
welcome the Association to Washing¬ 
ton and express his appreciation of the 
contributions scientists are making to 
human welfare. Other governmental offi¬ 
cials of high rank arc expected to he pres¬ 
ent on this occasion, for a justice of the 
Supreme Court, an ex-president of the 
United States, a United States senator, as 
well as hundreds of other governmental 
officials and employees in Washington, are 
members of the Association. 

It is expected, also, that representa¬ 
tives of all the foreign embassies will at¬ 
tend tins first evening session, and many 
other sessions as well. This expectation 
rests partly on the clear realization of all 
that there is “one world of science" in 
which their peoples participate, and also 
on the fact that the Association has mem¬ 
bers in 76 foreign countries. 

It is expected that many prominent 
residents of Washington who arc not pro¬ 
fessional scientists will also attend the 
first evening session, and other sessions, 
for they know how greatly society is in¬ 
debted to science and how much the great 
scientific societies whose headquarters are 
in Washington add to the life and culture 
of this capital city. 

Following Dr. Shapley’s address there 
will be a reception with high-ranking 
governmental officials and members of the 
diplomatic corps, as well as presidents and 
past-preridenta of the Association, in the 
receiving line. This notable occssion obvi¬ 
ously will be in tune witii the theme that 
there is but “one world of science “ a 
phrase of only four wo^ds on which, 
fully uiiiderstood, the highest hopA ^f^r^ 
future of mankind rest 

The morning sessio^ as omUined by 


1948 

the Centennial Policy Committee, wlH 
consist of broad symposia on the major 
fields of science, participated in by the 
foremost authorities and intended to be 
major contributions to the exposition and 
integration of science. Since the meeting 
will be limited to five days, it is expected 
that several morning programs in different 
fields will be presented simultaneously. 
The afternoons, according to plans, will 
be devoted to prearranged visits to the 
numerous scientific laboratories, libraries, 
art galleries, and educational and govern¬ 
mental institutions with which Washing¬ 
ton abounds. 

It would be impossible for the officets 
of the Association to achieve the possibili¬ 
ties the centenary offers without the full 
cooperation and assistance of many 
scientific organizations and scientists in 
Washington. Invitations were sent out 
a few weeks ago to the chief executive 
officers of all the leading governmenUl, 
scientific, and cultural agencies in Wash¬ 
ington and environs to accept membership 
in the Honorary Local Planning Com¬ 
mittee and to appoint representatives of 
their respective organizations on the ac¬ 
tive committees as they arc organized. The 
replies received were gratifying. Not only 
have the invitations been almost uni¬ 
versally accepted, but neatly all of the 
acceptances have contained very cordial 
words of approval and expressions of 
pleasure in rendering the desired assist¬ 
ance. The general committee has lUet, 
with 27 members in attendance, and a 
subcommittee on planning has drawn up 
specifications for 12 special committees 
whose duties range from finance to enter¬ 
tainment, Prcfiarations for the Centennial 
Meeting of the Association next year ate 
well under way. 

What does the extraordinary interest 
in the AsstKiation's centenary mean? It 
means that the Association and its pur¬ 
poses are approved. More importantly, It 
means the general realization, tbou{d^ not 
expressed, that there is “One World of 
Science.” 

F. R. MotllTW 



NEWS 

and Notes 

Robert S. Breed, professor of bacteri¬ 
ology, Division of Food Science and 
Technology, New York State Agricultural 
Experiment Station, Geneva, retired 
November 1 after 34 years of service. 

W, A. Hamor, assistant director, 
Mellon Institute for Industrial Research, 
Pittsburgh, has been appointed editor of 
the American Chemical Society Mono¬ 
graphs, succeeding the late F. W, Wil¬ 
lard, The Monographs, established in 
1920, comprise uuis^nding reports on 
research developments in chemical sci¬ 
ence. 

W, Harry Lange, Jr., University of 
California, Davis, has been granted a 
b-month leave of absence to accept an 
assignment with the Navy through the 
auspices of the National Research Coun¬ 
cil. He will study the giant snail and 
cocoanut beetle, BTofUispa, in the Mari¬ 
anas Islands and other Asiatic areas. Dr. 
Lange may also visit the I^ilippines and 
the Malay Aiichif:)clago in search of nat¬ 
ural enemies of this beetle. In addition to 
devising artificial means for controlling 
the giant snail, arrangements have been 
made to collect parasites in Africa which 
will be forwarded to the Marianas for 
liberation. 

John R. Buhler, associate professor 
of oral surgery, and secretary to the 
faculty, Temple Uxiiversity School of 
Dentistry, has been appointed dean, 
Emory University School of Dentistry, 
effective September 1, 1948. He will suc¬ 
ceed Ralph R. Byrnes, whose request 
for retirement at that time has recently 
been granted. 

L. W. Le Roy, subsurface geologist, 
Richmond Exploration Company, Vene¬ 
zuela, has been appointed associate pro¬ 
fessor, Department of Geology, Colorado 
School of Mines, Golden, Colorado. 

Jules H. Last, recently captain, U. S. 
Anny, who received the Ph.D. and M.D. 
from the Universities of Chicago and Illi¬ 
nois, respectively, has been appointed os- 
ristant professor in the Department of 
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Pharmacology and Toxicology, Univerafty 
of llUnois. 

Hyman I. Goldatain was honored on 
his 60th birthday, November 2, by the 
National Gastroenterological Association, 
which dedicated the 15th anniversary 
number of The Review ef CaskeetUeraiogy 
to him in recognition of his services ren¬ 
dered to, and his interest in, the Asso¬ 
ciation. 

Perclval Bailey, distinguished profes¬ 
sor of neurology, University af Illinois 
School of Medicine, delivered the ar^nual 
James Greenwood Lecture in Neurology 
at the University of Texas Medical 
Branch, Galveston, on ‘*The Organiza¬ 
tion of the Cerebral Cortex.” The lecture 
was arranged to be given in connection 
witli the Central Neuropsychiatric Asso¬ 
ciation which met in Galveston, October 
17-18. 

Donald Gray, associate professor of 
anatomy, Stanford University, has l)cen 
appointed National Institute of Health 
Fellow and visiting associate professor 
of anatomy, Wayne University College 
of Medicine. Under a grant from the 
Institute he will collaborate with Ernest 
Gardner on a study of the physiology 
and morphology of human joints. 

Visitors to U. S. 

Oldrlch Karel Sebek, a graduate of 
the Faculty of Science, Charles Univer¬ 
sity, Prague, Czechoslovakia, is a member 
of the Seagram International Fellowship 
Program, observing operations and doing 
research work at the Louisville, Ken¬ 
tucky, plant of Joseph E. Seagram & 
Sons, Inc. 

Several Australian scientists are now 
visiting the United States. Among them 
are J. L, Pawsey, Division of Radio¬ 
physics, Council for Scientific and In¬ 
dustrial Research, who arrived October 
15 to visit American laboratories doing 
research in radioph 5 rsics, and who wiU 
remain in this country until early spring; 
A. J, W, Moore, metallurgist, Section of 
Tribophysics, Council for Scientific and 
Industrial Research; D. Martin, Horti¬ 
culture Section of Plant Industry, Tas¬ 
mania, who is studying the growth, 
ripening, storage, canning, and dehydra¬ 
tion of apples; and H. F. Holdan, re¬ 
search chemist, Walter and Eliza HaD 
Institute of Medical Research, Mel¬ 
bourne, who is studying physical equip¬ 


ment which might be used in the atuc^ 
of viruses. 

Fe del Mhxndo, professor of peAltics,. 
Univeruty of Santo Tomas, and director 
of the Children’s Hospital, Manila, baa 
been appointed visiting lecturer in pedi* 
atrics at the University of Texas Medicoli 
Branch, Galveston, She will spend, a 
month in residence at the Medical 
Branch in teaching the care of infants and 
children in the tropics. 

Grants and Awards 

This year’s Nobel Prize in Physics 
has gone to Sir Edward V, Appleton^ 
Secretary of the Department of Scientific 
and Industrial Research, London, a 
pioneer in radar. Sir Iklward was cited for 
his contributions to knowledge of the 
ionosphere—that is, electrically conduc¬ 
tive strata in the upper atmosphere of 
the earth. The Prize in Chemistry has 
Ixcen received by Sir Robert Robinson, 
president of the Royal Society and 
professor of chemistry at Oxford, for his 
research on biologically significant sub¬ 
stances from the vegetable kingdom, es¬ 
pecially alkaloids. 

At the 40th annual meeting of the 
American Institute of Chemical Bn* 
glneers on November 11 in Detroit, the 
A. MacLaren White Award in the Stu¬ 
dent Problem Contest was presented to 
William J. Terrell, who graduated last 
spring from Texas A. & M. College and is 
now employed at the Gulf Oil Corpora- 
tion, Port Arthur, Texas. Second prise 
was won by Eugene Franklin Macbell, 
University of British Columbia, and 
third prize, by Maurice £. Brooks, 
Cooper Union of New York. At the same 
meeting the William H. Walker Award 
was presented to Manson Benedict^ 
director, Process Development, Hydro¬ 
carbon Research, Inc., and Louis C* Ru¬ 
bin, manager of research, M. W. Kellogg 
Company, in recognition of their two 
papers, “Extractive and Azeotropic Dis¬ 
tillation. I: Theoretical Aspects; II: 
Separation of Toluene From Paraffins by 
Azeotropic Distillation With Methanol/' 
publish^ in 1945 by the Institute, The 
Junior Award of the Institute, given to 
men under 35 for contributions to chem- 
icid engineering, went to Harry 
Drlckamer, assistant professor of chem¬ 
ical engineering, Univerrity of HHnois^ 
aiid Harry H* Humrnd. iprmBriy of 
Pan American Refining Corpofatkm^ 



City^ Mad now studying at the 
University of Wisconsin^ for their joint 
paper cm ^^Application of Experimental 
Vapor-Liquid Equilibria to an Analysis 
of the Oi)eration of a Commercial Unit 
for the Purification of Toluene From 
Petroleum,” also published in the Trans- 
acHims of the Institute, 

Merck & Company, Inc., mccived 
the 8th biennial Award for Chemical 
Engineering Achievement, spons<jrcd 
since 1933 by the McGraw-Hill maga¬ 
zine, Chemical Engineerings at a dinner, 
I)eccml>er 3, at the Waldorf-Astoria 
Hotel, New York, as a feature event in 
the week of the National Exposition of 
Chemical Industries. This award, out¬ 
standing in recognition of group effort, 
was given to Merck & Company for 
pioneering the large-scale production of 
streptomycin. 

The President’s Certidcate of Merit 
has been presented to hve scientists for 
their outstanding contributions to the 
country’s war effort during World War 
II as members of the Navy’s Operations 
Research Group. John L, Sullivan, 
Secretary of the Navy, presented xiit 
citations on October 30 to Maurice E. 
Bell, physicist, Walhonding, Ohio; Wil¬ 
liam J. Horvath, Operations Evalua¬ 
tion Group, Office of the Chief of Naval 
Ofjerations, and currently guest at the 
Elecitonics Research Laboratory, Massa¬ 
chusetts Institute of Technology; George 
£. Kimball, professor of chemistry, 
Columbia University; John R, Pellam, 
Department of Physics, Massachusetts 
Institute of Technology; and Gerard R, 
Pomerat, assistant director. Division 
of Natural Sciences, Rockefeller Founda¬ 
tion, 

William C, Rose, professor of bio¬ 
chemistry, University of Illinois, received 
the 13th annual Grocery Manufacturers 
Association of America’s scientific award 
at a luncheon meeting, October 14, 
dating the Association’s 39th annua! 
convention at the Waldorf-Astoria Hotel. 
Prof. Rose was cited for his “numerous 
fundamental contributions to the science 
of nutrition, more particularly his studies 
of essential aralno acids; the discovery, 
isolation, and chemical identification of 
threonine; and his leadership in nutri¬ 
tional bioebemiktry.” 

Boila Alaxander Bdkhmcdel!, School 
dl B&gbeeringt Columbia University, 
and WiU^ AUftO, dean, School of 
CcdKlge of the City of New 


York, will receive the Norman Medal, 
given annually by the American Society 
of Civil Engineers for the best technical 
article published in the Society’s Tram- 
acUons. The Medal, eslabliahed in 1872 
by George H. Norman, will be presented 
at the Society’s annual meeting in New 
York, January 21. The winning article, 
entitled “The Mechanism of Energy 
Loss in P'luid Friction,” appeared in 
Volume HI of the 1940 Transactions. 

Boyd H. Bode, professor emeritus of 
education, Ohio State University, was 
presented the William H. Kilfwitrick 
Award on Novcmlicr 10 at Teachers 
College, Columbia University, lire award 
is given by Teachers College in recog¬ 
nition of outstanding contributions in the 
field of the philosophy of education. Dr. 
Bode had been a member of the faculty 
of the College of Education, Ohio State, 
for 23 years prior to his Tcliremcnt three 
years ago. 

James Fltton Couch, research chem¬ 
ist, Eastern Regional Researdi Labora¬ 
tory, U, S. Department of Agriculture, 
Wyndmoor, Pennsylvania, was one of 
five employees of the Department granted 
the “Distinguished Service Award” by 
Secretary Anderson on November 12. 
Dr. Couch received the award in recogni¬ 
tion of his chemical research on farm 
products which led to the discovery that 
rutin, a Constituent of tobacco, buck¬ 
wheat, and other plants, is effective in 
reducing capillary fragility and perme¬ 
ability of the blood capillaries. He has 
been associated with the Department of 
Agriculture since 1917 and since 1940 has 
been in charge of the Tobacco Section at 
the Eastern Regional Research Labora¬ 
tory. 

Ida A. Bengtson, who recently retired 
as senior bacteriologist in the Division of 
Infectious Diseases, National Institute of 
Health, a position which she had held for 
a number of years, was awarded the 
medal of the United States of America 
Tjphus Commission on November 3. Dr. 
Bengtson was cited for her outstanding 
contribution to the prevention and con¬ 
trol of typhus fever during World War II. 
Surg. Gen. Thomas A. Parran presented 
the medal, and the citation was read by 
R. E. Dyer, director of the Institute. 

W. Eiarlay Barbart emeritus professor 
of physics, Ripon College, Ripon, Wis¬ 
consin, hoe been chosen to receive the 
Oessted Medal for 1947. This medal is 


awarded annually by the American Asso¬ 
ciation of Physics Teachers in recognition 
of notable contributions to the teaching 
of physics. Tlic formal award and pres¬ 
entation of the medal will take place 
during the annual meeting of the Associa¬ 
tion on Tuesday afternoon, December 30, 
1947, in the Kent Theater, University of 
Chicago. 

Howard N. Eavenson, president, 
Bituminous Coal Research, Inc., Pitts¬ 
burgh, received the Percy Nicholls 
award, which is conferred “for notable 
scientific or intiustrial achievement in the 
field of solid fuels,” October 20, at the 
banquet of the 10th national fuels con¬ 
ference of the American Society of Me¬ 
chanical Engineers and the American 
Institute of Mining and Metallurgical 
Engineers, Cincinnati, Ohio. 

Eugene Gifford Grace, chairman of 
the Board, Bethlehem Steel Corporation, 
will be awarded the Charles F. Rand 
Gold Medal for “distinguished achieve- 
•ment in mining administration,” at the 
annual meeting of the American Institute 
of Mining and Metallurgical Engineers 
to be held in New York in February, 
according to an announcement made by 
Clyde Williams, president of the Insti¬ 
tute, at a dinner of the Metals Divisions 
in Chicago, October 21. 

At the last annual meeting of the 
ACFAS (French-Canadian Association 
for the Advancement of Science) the Leo- 
Pariaeau medal was awarded to Jacquei 
Rousseau, director of the Moivtrcal 
Botanical Garden. This medal is granted 
once a year to one scientist of French- 
Canada for the whole of his scientific 
publications. 

Ludwik Anlgsteln, professor of pre¬ 
ventive medicine, University of Texas 
Medical Branch, Galveston, has recently 
received a grant of $2,500 from the Lcd- 
crlc Laboratories for the support of 
special studies on rickettsial diseases. 

Milton O. Levine and Robert B. 
Hoyt, of the Institute of Eaq^rimcntal 
Medicine, College of Medical Evangelista, 
Los Angeles, have been granted $500 by 
the Committee on Research of the 
American Medical Association to con¬ 
tinue their studies on commercial Rh 
antiserums. 

Lewis F, Hatch, University of Texas, 
hastecently received a |3,t00 gmnt-iB-«id 



horn the Research Corporatioa of New 
York, & continuation of a grant tecelved 
last year for basic research on the influ* 
etnce of geometrical tsomers on the cbemi* 
cal activity of aUylic chlorides. Stuart 
Neafaltt and Harold Alexander will work 
On the syntheses of new ally lie chlorides 
and study their reactions. It is expected 
that further insight into the manner by 
which the arrangement of atoms influ¬ 
ences certain chemical reactions will be 
obtained. 

Fellowships 

Five Lalor Foundation fellowships 
were awarded at the Woods Hole Marine 
Biological Lat>oratory in the summer of 

1947, * The holders of these fellowsfuijs and 
the subjects of investigations were as 
follows; Jean Brachet (senior fellow), 
University of Pennsylvania and Univer¬ 
sity of Brussels, '^Quantitative studies on 
nucleic acid synthe^ in sea urchin eggs 
and cytochemical studies on nucleic 
acid distribution in developing eggs”; 
Irving M. Klotz, Northwestern Uni-‘ 
versity, “Study of the structural and 
environmental factors which influence 
the binding of small molecules by pro¬ 
teins*'; Benjamin tlbet. University of 
Chicago, “Localization and properties of 
adenofiinetriphosphatase in the giant 
nerve fiber of the squid”; Arnold Laza- 
row. Western Reserve University, “Stud¬ 
ies on the induction and nature of dia¬ 
betes in the toad fish”; and Claude A, 
VtUee, Jr., Harvard Medical School, 
"Extraction and study of nuckoprotcins 
and nucleic acids of invertebrate tissues.” 
Similar fellowships will be available in 
1948 (see Science, November 7, p. 442). 

The University of Illinois Graduate 
College has announced the availalwlity 
of four research fellowships to be awarded 
for one year in the fields of medicine, 
dentistry, and pharmacy at the stipend of 
$1,800 per year. Candidates must have 
completed a training of not less than 8 
years beyond high school graduation, and 
must indicate the field of research in which 
they are interested and submit transcripts 
of their scholastic credits, together with 
the names of three former science teachers 
as references. Appointments will be an¬ 
nounced January 1,1948, or shortly ihcro- 
after. The fellowship year begins July 1, 

1948, and in some cases, September 1, 
1948. Formal application blanks may be 
secured from the Secretary of the Com¬ 
mittee on Graduate Work in Medidne, 


Dentistry, and Pbottam^i 18S3 W. FbBt 
Sueet, Chicago 12, Iliirihw. 

Colleges and U^vertf ttes 

A Department of Biochemistry and 
Nutrition was established this fail in the 
College of Liberal Arts and Sciences, Uni¬ 
versity of Southern California. The new 
Department is headed by H. J. Douol, 
Jr. Staff members are John W. MehL 
professtir; Richard J. Wtnzler, associate 
professor; Margaret O. Morohouse, 
Bradley T. Scheer, and Wtlter Marx, 
assistant professors^ and DonUd T. 
Vlaser, instructor. The staff is jointly re¬ 
sponsible for biochemistry in the Uni¬ 
versity’s ScJiool of Medicine. 

J Expansion of Oklahoma Baptist 
University's Geology Department, 
with addition of three junior-level courses 
during the school year 194fM9, has been 
announced. Courses in hydrology, intro¬ 
ductory invertebrate paleontology, and 
sedimentation are to be added to the 
courses in physical geology, historical 
geology, mineralogy, and structural geol¬ 
ogy now being taught. According to 
President John W. Raley, completion of 
departmental quarters in one wing of the 
new science building and large additions 
to the fossil and mineral collections have 
made the expansion possible. 

Industrial Laboratories 

The 94 years of history behind the 
Bausch & Lomb Optical Company 
at Rochester, New York, arc interesting 
ones. On November 3, 1853, the business 
that is now the world's leading producer 
of scientific optica! instruments was 
founded on $6() loaned to John J. Bausch 
by his friend and associate, Capt. Heniy 
Lomb. Eight years later, the two young 
men installed the first power lens-grinding 
machine in this country. During the Civil 
War, Lomb mailed his Army pay to his 
partner to keep the struggling company 
on its feet. In 1868 the firm began to 
grow and moved to larger quarters at 
River and Water Streets, Rochester; it 
moved again 6 years later to the com¬ 
pany's present site, then with a staff of 
96 men and women. The firm was now 
under the direction of Edward Bausch, 
oldest son of the founder. During the 
next few years, f^otogiapbic lenses, 
bifocal lenses, binoc^r microscopes, and 
iris diaphragm shutters were designed, 
and during the Sparush-Amepcan 


die Item ftfoduead tite 
fire oontfoi inatn^^ usi^ by Dewey 
at Manila. Several years later, William 
Bausch, brother of Edward, beoarbe 
interested in the making of optical glass, 
and in 1915 turned out the first putt melt' 
produced in America, making Bausch ft 
Lomb the sole source of supply in this 
country during World War I. During the 
recent war, Bausch ft Lomb's bubble 
sextants, rangefinders, periscopes, radar 
optics, mobile optical units, aerial map¬ 
ping equipment, and dive-bomber ilghta 
were used extensivtly. 

F. M* Hildebrandt has been ap¬ 
pointed directer of laboratories, U. S. 
Industrial Chemicals, |lnc., and in this 
capacity will liavc general supervision of 
all research activities of the Company in 
the Baltimore area, including fermenta¬ 
tion research, entomological research, and 
application research. Dr. Hildebrandt has 
been associated with USl since 1924. 

Harold Blumberg, formerly with 
Wmthroi)-Sterling Research Institute, has 
become associated with Endo Products 
Inc. as head of the pharmacology labora* 
tory. 

The Sun Oil Company will soon con- 
solidate its wide-spread scientific activi¬ 
ties into a proposed Science Center at 
Newtown Square, Pennsylvania! at which 
most of the research and experimental 
work now being done at the Company's 
Marcus Hook Refinery and at its labora¬ 
tories at Norwood, PennEylvauia, witt 
cvcntxially be carried on. When com¬ 
pleted, the proposed Sdence Center will 
be equipped with the most modem 
standard facilities for petrochemicsl and 
physical research work. This reorganiza¬ 
tion of the Company’s scientific activities- 
will not affect the geophysical laboratories 
under the Production Department in 
Dallas and Beaumont, Texas, or the- 
Automotive Laboratory and certain ted)- 
nical service groups at Marcus Hook and 
Toledo Refineries. A Physical Labdratory 
is already under construction at Newtown 
Square. This new, independent Reseazeb^ 
Department Will be directed by Jbhili E.. 
Bates, formerly assistant to ^ vito- 
presldent in charge of tnamdacturing. 
J. Bennett BUI, managei:, Deve|Qj;»bebt 
Division, Manufacturing D^wtruent/ 
Jbhn M. Pearion, dii»ctoi^ 

Itesearch and Davelopmeat,^ !^ 
Dc|iartment, and Stofr«rt Sf 
inaniiger,^ Boperitoen^ 
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Ii^:teing X>qpftrtn»«nt; hgve been 
Msiatunt directors. 

The American Society of Agri¬ 
cultural Engineers will hold its annual 
winter meeting at the Stevens Hotel, 
Chicago, December 15-17. The meeting 
will feature programs of the Society’s 
four technical divisions: Power and 
Machinery, Rural Electric, Farm Struc¬ 
tures, and Soil and Water. The Rural 
Electric Division wLU consider farm wir¬ 
ing, use of electrical equipment to increase 
productive efficiency, and uses of radia¬ 
tion in agriculture. The Farm Structures 
Division will emphasize grain storage and 
livestock feeding with particular emphasis 
on the influence of design on sanitation, 
labor efficiency, and other economy fac¬ 
tors. On the Power and Machinery pro¬ 
gram, flexible power transmission, power 
take-off drives, self-protwlled field ma¬ 
chines, and new farm machines will be 
discussed. The Soil and Water program 
will consider new developments and 
problems in upstream flood control, 
drainage, hydrology, and terracing. 

The Society was organized in 1907 at 
the University of Wisconsin “to promote 
the science and art of engineering in agri¬ 
culture; to encourage original research; to 
foster agricultural engineering education; 
to advance the standards of agricultural 
engineers among themselves and with 
allied technologists; to encourage the 
professional irnproveroent of its members; 
and to broaden the usefulness pf agri- 
cultural engineering.” The Sodety now 
has more than 2,000 members, most of 
whom are agricultural engineers em¬ 
ployed in public service, research, teach¬ 
ing, and agricultural extension work in 
state, federal, and private agencies. 

The December midyear meeting of 
the American Pharmaceutical Manu¬ 
facturers' Asseclatton will be held at 
the Waldorf-Astoria Hotel, New York, 
December 15-’17. On Tuesday, the 9th 
annual sd^ntifle award will be presented 
to the American Medical Association in 
tecogniUoh of its fundamental contribu¬ 
tions to public health in the field of incdi- 
cal reseaJTch. A few of the speakers to be 
heard ire the following: Monday mom- 
trig, a. prosident, Canadian 

Manufacturers' Asspda- 
j. Stock, president, Drug, 
Ohd AIIW Tmdes Section, New 


Charles Pfizer & Company, Inc.; E. 
Fullerton Cook, chairman, Committee on 
the V, 5, Pharmacopoeia; and Justin 
Powers, chairman, Committee on the 
National I'onnulai^'; Monday afternoon, 
Morris Fishbein, editor, Journal of the 
American Medical A^ 50 CuUum\ and R. 
L. Scnsenich, president-elect, American 
Medical Association; Tuesday morning, 
Austin Smith, secretary, Council on 
Pharmacy and Chemistry, American 
Medical Association; Banquet, Tuesday 
evening, Edward L. Bortz, president, 
American Medical Association; Wednes¬ 
day afternoon, J. Mark Hiebcrt, executive 
vice-president, Slerlmg Drug Company; 
William Douglas McAdams, president, 
Wm. Douglas McAdams Agency, New 
York; and Kenneth F. Valentine, presi¬ 
dent, Pitman-Mix)fe Company, Indi¬ 
anapolis. Additional S]jeakerB at all 
sessions are to be announced. 

The National Academy of Peiping 

recently celebrated its 19th anniversary 
in Peiping. S. H. Li, the associate 
director, presided over the ceremony, and 
P. C. Hsu, director of the Institute of 
History, and C. T. Yen, director of the 
Physics Institute, lectured on the occasion. 

The 428th meeting of the American 
Mathematical Society was held at 
Hunter College, New York City, Satur¬ 
day, October 25, with an attendance of 
over 200, including 185 members of the 
Society. C. B. AllendtHjrfer, llaverford 
College, addressed the group on “Global 
I'heorems in Riemauman Geometry.” 
Forty-five research papers were pre¬ 
sented, 14 in person, and 31 by title. 

Third Conference on 
Iroquois Research 

Anthropologists of Canada and the 
northeastern states met for the third 
year at Red House, New York, October 
24“2fi, 1947, to report and discuss re¬ 
searches undertaken since the previous 
conference. The group is again grateful 
to the Hon. Charles E. Congdon, chair¬ 
man, Allegany State Park Commission, 
for making available the Administration 
Building on Red House Lake, and to 
M. H. Dcardorff, of Warren, Pennsyl¬ 
vania, who shared with Mr. Congdon 
details of planning the conference. Cen¬ 
tral location In the wilderness away from 
cities ahd nearness to Seneca Adlans 
make Iked House the ideal meeting 
place for such a conferenoe. 


Substantial accomplishment in Iro*' 
quoian studies Was manifest in reports 
and discussion at the several sessions. 
Hilton M. Hill, himself an Iroquois and 
retired clerk of the Six Nations Agencyi 
Brantford, offered a provocative paper on 
Acculturation in Mohawk Language, 
which he had prepared with Martha Huot. 
Mrs. Huot mentioned her studies of char¬ 
acter structure among Iroquois women. 

The second day was devoted princi¬ 
pally to archaeology. In discussing the 
approaches to the study of the historic 
archaeology of Huronia, T. F. McH- 
wraith, assisted by Margaret M. Thom¬ 
son, related the program and summarized 
important results achieved in collabora¬ 
tion between the Royal Ontario Museum 
of Archaeology and the Jesuit Order, 

The afternoon session preserved the 
high level of the morning. James B. 
Griffin conducted an inquiry into old 
theories and new light on the origin and 
differentiation of Iroquoian culture as 
revealed by archaeology, to which Rich¬ 
ard S. MocNcish made the prtncqjal con¬ 
tribution by describing a study during 
1947 of seriation in pottery taken from 
historic, protohistoric, and prehistoric 
Iroquois town sites. Reports on parallel 
field work in historic sites of Munsi and 
Lenape Delaware subtribes came from 
W. A. Ritchie and John WitUioft. 

To remind the group of living Iroquois 
culture, Albert Joties, of the Coldspring 
Longhousc, brought about 20 members of 
the Seneca community, including Chaun- 
cey Johnny John, to perform social 
dances in honor of F. G, Speck, who pref¬ 
aced the numbers with significant pror 
gram notes. 

At an executive session on the future of 
the Conference, held Sunday morning 
with W. N. Fenton presiding, sentiment 
was unanimous for continuing the yearly 
conferences, for preserving the record* 
and for meeting at the same place another 
year. It was decided to leave the formula^ 
tion of an over-all plan for research in the 
area to a committee appointed by the 
chairman to report at the 1948 session. 

Those present included: Guthc, New 
York State Museum; Leechman, National 
Museum of Canada; Mcllwraith and M. 
Thomson, Toronto; Speck, Carpenter, 
Stem, and Anthony Wallace, PennsyL 
vonia; de Laguna, Bryn Mawr; Dodge, 
Peabody Museum, Salem; Ritclile, Knoll* 
and Chase, Rochester; M, Huot, Colum¬ 
bia; Noon, Wilson College, Chamberi^ 
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bUTg> Pemtsylvania; MacNdsh, Chicago; 

Gri&Lj Jones, Spaulding, Coe, Howard, 
and Witthoit, Micliigan; Hassrick, Con¬ 
gress American Indians, Washington; 
and Fenton, Smithsonian Institution. 

(WimAM N. Fenton, SmUlisonian In^ NRC News 
tuUon^ Wi^hingikoni D, C) 


quality of food and equipment; in short, 
in f(x>d sanitation—^Its healthiulness, its 
organoleptic quality, its attractiveness, its 
cleanliness, and its public health safety. 


Elections 

The American Institute of Chem¬ 
ical Engineers, at its 40th annual mcet> 
ingheld NovcmbtT^>"12in Detroit, olcctcd 
AllHJrt B. Newman, professor of chemical 
engineering, and formerly dean of engi¬ 
neering, City College of New York, presi¬ 
dent, F. J. Curtis, vice-president, Mon¬ 
santo Chemical Company, vice-president; 
Stephen L. Tyler, Garden City, Long 
Island, executive secretarj^; and C. R. 
DcLong, consulting chemical engineer of 
New York City, treasurer. New directors 
include M. C. Molstad, head, Department 
of Chemical Engineering, University of 
Pennsylvania; John J. Healy, Jr., Merri- 
mac Division, Monsanto Chemical Cum- 
;>any, Everett, Massachusetts; William 
T. Nichols, technical assistant to the ex¬ 
ecutive vice-president, Westvaco Chlorine 
Products Corporation, New York; and 
William L Burt, vice-president, B. F. 
Goodrich Chemical Company, Cleve¬ 
land, Ohio. 

The Organic Division* American 
Chemical Society* has recently elected 
Paul D. Bartlett, professor of chemistry, 
Harvard University, as chairman to suc¬ 
ceed Arthur C. Coi>e, Ralph W. Boat, 
University’ of North Carolina, was re¬ 
elected secretary; and Ralph L. Shriner, 
Iowa State College, William G. Young, 
University of California, and Dr. Cope 
were named to the Executive Committee. 

The International Association of 
Milk and Food Sanitarians, Inc.* is 

the new name adopted by the erstwhile 
International Association of Milk Sani¬ 
tarians, Inc., founded in 1^11, The newly 
elected officers are as follows: president, 
W. D. Ticdctnan; first vice-president, 
A. W. Fuchs; second vice-president, 
M. R. Fisher; third vice-president, K. G. 
Weckel;secretary-treasurer, J.H. Shrader. 

The objectives under the enlarged scojm 
comprise milk and general dairy products 
sanitation and quality, as heretofore, and, 
in addition, general food sanitation in its 
production, processing, and distribution, 
and in restaurant operation from the 
standpoint of deanliness, safety, and 


National Research Fellowships in 
the Natural Sciences are available for 
the year 1948-49, according to an an¬ 
nouncement from the Fellowship OlBce. 
This program, finanewi by grants from 
the Rockefeller Foundation and admin¬ 
istered by the National Research Council 
for the past 28 years, is designed l^^pcrmit 
young men and women wdth research 
ability to 8f)cnd additional time in unin¬ 
terrupted study. The program includes 
the physical and mathematical sciences, 
geology and geography, biological and 
agricultural sciences, anthropology, and 
psychology. Candidates must have com¬ 
pleted the requirements for the Ph.D. 
Stipends arc at the rate of $2,500 per 
year, plus travel to the place of study, but 
larger stipends may be granted to Fellows 
with dependents. Appointments are for 
one year, but reappointment for an addi¬ 
tional year may be made in some cases. 
Applications for study abroad have been 
granted in cases where the additional ad¬ 
vantages make it desirable. Further in¬ 
formation may be obtained from the 
National Research Council Fellowship 
Office, 2101 Constitution Avenue, N. W., 
Washington 25, D, C. 

Deaths 

W. P. Bradley* 85, research chemist, 
died September 14 at his sununer home in 
Southam[)ton, Long Island, after an ill¬ 
ness of several weeks. Dr. Bradley was 
professor of chemistry at Wesleyan Uni¬ 
versity, Middletown, Connecticut, from 
1893 to 1914. 

Max Huhner* 74, urologist who de¬ 
vised the Huhner Test for sterility, and 
chief of the Clinic, Genito-Urinary De¬ 
partment, Mount Sinai Hospital Dis¬ 
pensary, died October 4 of a heart ailment 
at his home in New York City. 

K. H. Bouman* 73, formerly professor, 
Amsterdam University, and a well-known 
Dutch neurokigist and psychiatrist, died 
November 8. 

Sidney Isaac Schwab* 75, professor 
emeritus of clinical neurology, Washing* 
ton Univerrity, and at one time president 
of the American Neurological Association, 


died at Phillips House, Boston, November 
12 , after a brief illness. V 

Robert F. Chambera* 60, chairman* 
De|>artment of Chemistry, since 1929, and 
New’porl Rogers professor of chemistry, * 
Brown University, died November 17 in 
the Jane Brown Hospital, Providence, 
Rhode Island. 

Edwin Dlller Starbuck* 81, formerly 
professtjr of psychology, University of 
Southern California, and director, Insti¬ 
tute of Character Research, died Novem¬ 
ber 18 at Rio Del Marx, California. 

Carlton H, Maryott, 66, professor of 
biochemistry at the University of Georgia • 
School of Medicine .since 1914, died 
November 19 in Augusta, Georgia. 

Curtis Field Burnam, 70, radiologist 
and a member of the surgical faculty, 
Johns Hopkins University, died Novem¬ 
ber 29 after an illness of several months. 


International congresses on experi¬ 
mental cytology were organised, prior 
to the recent war, by the International 
Society for Experimental Cytolog>'. At 
the International Cytological Congress, 
held in Stockholm last July under the aus¬ 
pices of a truncated committee of the In¬ 
ternational Sfxriety, the old society was 
dissolved, and a new one, the Society for 
Cell Biology, was founded. The new 
Society, a member of the International 
Union of Biological Sciences, will be 
responsible for future international cy¬ 
tological congresses. 

At Stockholm the following officers and 
committee were elected: president: J. 
RunnstrOm (Sweden); vice-presidents: 
E. Faurfi-Fremiet (France), E. Newton 
Harvey (U.S.A.), and G. Levi (Italy); 
secretary-treasurer; J. F. Danielli (Great 
Britain); Committee: T. Caipcrsson 
(Sweden), Honor B. Fell (Great Britain), 
A. Frey-Wyssling (Switzerland), G. C. 
Heringa (Holland), H. Okkels (Den¬ 
mark), and Paul Weiss (U.S.A.). Many 
of these officers and committee members 
held office in the old International Society 
for Experimental Cytology, of which Prof. 
Okkels was secretary. 

Election to membership in the Society 
for Ceil Biology will normally be based 
on original contributions to knowledge in 
mqwrimental cytology, experimental his¬ 
tology, and related fields. One hundred 
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'Foundfttib& Membertt^ chosen mdnly 
from those present at the Stockholm Con¬ 
gress, but including a few of those who 
who had given distinguished assistance to 
the old Society, were invited to partici¬ 
pate in the formation of the new Society. 
Applications for membership in the So¬ 
ciety will l>e welcomed. They may be ad¬ 
dressed to Dr. J. F. Daniclli, Royal Can- 


Assembly *of Illinois and Gov. Dwight H, 
Green. The current biennial budget for 
geological and geochemical research 
amounts to $1,106,590, an increase of 
about $160,000 over that of the pre¬ 
ceding biennium. In addition, the Legis¬ 
lature made a total appropriation of 
$127,550 for topographic mapping and 


ccr Hospital, Londrm S.W.3, England, or 
to any ofTiccr or committee member of 
the Society. Applications should normally 
be accompanied by a list of references to 
original contributions to know^ledgc. 

The American Museum of Natural 
History is sending a major expedition 
into Central Africa in order to explore and 
record photographically the only remain¬ 
ing “unspoiled” native region of Africa. 
The expedition will be led by James L. 
Ctarkf chairman, Department of Prep¬ 
aration and Installation at the Museum, 
who is a veteran of 25 major Museum 
expeditions, four of which were other 
African safaris. Dr. Clark has already left 
for Africa to complete preparations prior 
to the arrival of the remainder of the 
group, which will include Neal A. Weber, 
associate professor of zoology, Swarth- 
morc College; Brayton Wilbur, presi¬ 
dent, San Francisco Chamber of Com¬ 
merce, who is sponsoring the expedition; 
Capt, Vivian Ward of Nairobi; Murl 
Deusing, curator of Education, Public 
Museum, Milwaukee, Wisconsin; and 35 
or more natives who will be specially 
trained for the work. The expedition, 
which will penetrate the remote south¬ 
western Sudan and the adjoining area of 
southeastern French Equatorial Africa, 
will also study the almost extinct white 
Rhino, which, next to the elephant, is the 
largest of all land mammals and has 
rarely been photographed. The field re¬ 
search on insect Ufe, to be under the direc¬ 
tion of Dr, Weber, wall perhaps be 
the major contribution of the expedi¬ 
tion. Dr. Clark also expects that many 
new species of snakes, lizards, fish, and 
small mammals and birds will be un¬ 
covered. 

Increased appropriations for the 
research program and activities of 
the liUnois State Geological Survey, 


$1,764,623 for additions to the Natural 
Resources Building that jointly houses 
the Geological Survey and the Natural 
History Survey. 

According to M. M. Leighton, chief, 
the Survey has for the past 16 years main¬ 
tained a thoroughgoing research program 
on the geology and mineral resources of 
Illinois. The chief purposes have been to 
meet more adequately the needs of the 
State’s manufacturing industries, mineral 
industries,. and construction industry; 
to solve groundwater supply problems; 
and to aid transportation development, 
the educational system, the citizens, and 
the administrative departments of the 
State. The scope of the Survey's program 
extends from studies of the geology and 
mineral deposits in the field through lab¬ 
oratory studies of mineral utilization to 
the economics of the flow of minerals 
within their natural market areas. 
Laboratory research includes projects of 
Ijoth a fundamental and an applied na¬ 
ture and some experimental work on 
I>ilot plant scale. 

The topographic mapping of the State 
is carried on by the U. S. Geological Sur¬ 
vey in cooperation with the State Geo¬ 
logical Survey, on a matching doUar-for- 
dollar basis. 

In addition to these activities and its 
widespread service to the industries of 
the State, the Survey maintoins an Edu¬ 
cational Extension Division which pro¬ 
vides teaching material to the pubUc 
schools on the geology and mineral re¬ 
sources of Illinois and popular illustrated 
lectures to organizations. 

Detailed plans have been completed 
and contract awards made for two new 
wings to the present Natural Resources 
Building which will double the space 
available to both the Geological and 
Natural History Surveys, 


a division of the State Department of 
Rfil^tTatloA and Education and one of 
three scientific surveys that come under 
tile purview of the State Board of Natural 
Jte^odirces and Conservation, have re- 
lientiy approved by, the General 


The AF School of Aviation Medi¬ 
cine, Randolph Field, Texas, is establish¬ 
ing an aeromedical historical museum as a 
public service. Although aviation medi¬ 
cine is a comparatively new specialty, 
having been established in 1917, the 
methods and equipment ft has employed 
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both in the laboratory and in the aircraft 
have shown remarkable progrem. Al¬ 
though it is feared that many of the 
articles of early eqmpment and items of 
historical interest may already have been 
destroyed or lost, it is hoped that those 
still remaining can be preserved. Anyone 
having suitable piaterial which he would 
be wilting to loan or donate to this 
museum is requested to communicate 
with the Commandant, School of Avia¬ 
tion Medicine, Randolph Field, Texas. 
All material loaned or donated will be 
credited to the donors. Early manuscripts 
and documents, experimental laboratory 
devices, aircraft oxygen equipment, para¬ 
chutes, dying clothing, and all other simi¬ 
lar items are desired. 

A new monthly engineering and 
scientific journal world wide in scope 
will appear in January under the co-spon¬ 
sorship of the American Society of Me¬ 
chanical Engineers, the Engineering 
Foundation, Illinois Institute of Tech- 
noiogy, and other organizations. Each 
issue of the new journal, to be called 
Applied Mechanics Reviews^ will contain 
about 200 signed reviews, including bib¬ 
liographies, of current literature in the 
field. L. H. Donnell, research professor 
of mechanics at Illinois Tech, has been 
appointed editor-in-chief^ and S. P. 
Timoshenko, professor emeritus of Stan¬ 
ford University, a widely recognized 
authority on applied mechanics studies, 
will be editorial adviser. Offices of the 
publication will be located at the Engi¬ 
neering Societies Building, 29 West 39th 
Street, New York City. 

The Photographic Society of Amer* 
lea again this year held a Technical Ex¬ 
hibit as part of the Exhibition of Photog¬ 
raphy which was hung in the Oklahonut 
City Art Center in connection with Its 
annual convention. Because of the gen¬ 
eral interest of this third exhibit two 
Traveling Print Shows of about 35 prints 
each have been selected as reprasentativc 
of the newer uses of photography in 
science and industry. These shows will 
be available to PSA groups, camera dubs, 
technical societies, engineering sodeties, 
and other scientific organizations for 
public hangings from December of this 
year through November 1948. Requesta 
stating where the prints would be hung, 
the available hanging facilities, and any 
preference for dates should be made to 
Earl R. Clark, 184 Malden Street* 
Rochester 13, New York. 
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The land life of the Palau lalands 

in the western Pacific will be studied by 
an expedition headed by Henry S. Dy- 
hati assistant curator of Insects^ Chicago 
Natural History Museum. The expedi¬ 
tion, which left October 15, is a coopera¬ 
tive project of the Chicago Museum and 
the Pacific Science Board, The Palau 
Islands are a part of the large Micro- 
nesian region which was formerly under 
Japanese control, and which the Museum 
has already helped to survey througJi a 
recent expedition conducted by Alexan¬ 
der Spoahr, curator of Oceanic Eth¬ 
nology. 

The Commission on Influenza, 
Army Epidemiological Board, Ofiice of 
the Surgeon General, U. S. Army, recog¬ 
nizing the potential importance in the 
epidemiolog)' of influenza of antigenic 
dlflcrences among strains of influenza 
viru.s, has for several years maintained 
under its auspices" a Center for the study 
of strains of influenza virus under the 
supervision of Thomas P. MagUl at the 
Cornell University Medical College, l.'MK) 
York Avenue, New York City. 

Because the problem is one of impor¬ 
tance in the recurrence of epidemics and 
in the preparation of vaccines, the objec¬ 
tives of the Influenza Virus Strain Study 
Center include a search for strains of 
broad immunizing potency and also .for 
strains which differ sharply from the ones 
currently included in influenza virus vac¬ 
cines. In addition to those purposes the 
Center serves as a store for potent anti¬ 
serums to be distributed, in limited quan¬ 
tities for diagnostic purposes, to U. S. 
Army laboratories and Influenza Com¬ 
mission field units’, it serves also as a store 
for the preservation of strains of virus. 

Whether a large number of stable 
strains of influenza virus exist, or whether 
the influenza virus is a relatively unstable 
agent whose antigenic characteristics may 
readily change, has not been established; 
however, the rather sudden manner of 
ap|>eaninqc of strains which differ sharply 
in antigenic characteristics from standard 
strains suggests that the latter alternative 
may l^e the correct one. Regardless of 
which alternative is correct, the fact that 
such strains do apiicar suddenly mokes it 
imperative that a vaccination program 
include a careful watch for the appearance 
of significant variants. Obviously, the 
more widespread the watch, the greater 
the chances of success, 

llie (>)miniflaion on Influenza, there¬ 


fore, is endeavoring to broaden the watch 
for significant variants by increasing the 
interest in the accurate labonstory diagno¬ 
sis of influenza. For that reason, the Strain 
Study Outer offers a diagnostic service 
by which laboratories not equipped for 
the work may obtain rapid identification 
and serological classification of strains 
which they have isolated. It is requested 
that even those laboratories which are 
prepared to identify the brood groups of 
the strains of the viruses of influenza A 
and B submit such strains the Center 
for further study as soon as possible after 
isolation. 

The first self-sustained chain-re¬ 
acting pile was achieved five years ago 
this week. On Tuesday the University of 
Chicago honored several of the scientists 
who had witnessed the experiment under 
the direction of Enrico Fenni which took 
place December 2, 1942, on the Uni¬ 
versity's Stagg Field. 

The ceremonies were opened with a 
luncheon held by the Citizen’s Board of 
the University, Henry F. Tenney, chair¬ 
man of the Board, presiding. Among the 
speakers were Sumner Pike, vice-chair¬ 
man of the AEC; Enrico Fermi; Charles 
H. Swift, of the University’s Institute of 
Nuclear Studies, designer of the pile; 
Walter H, Zinn, director of the Argonne 
National Laboratory of the AEC; Far¬ 
rington Daniels, of the University of 
Wisconsin, chairman of the Board of 
Governors, Argonne National Labora¬ 
tory; and Robert M. Hutchins, chancellor 
of the University. 

Later in the afternoon the group wit¬ 
nessed the dedication of a bronze plaque 
marking the site of the experiment on 
Stagg Field. The ceremonies included the 
unveiling of the plaque by Dr, Daniels 
and remarks by William W. Waymack, of 
the AEC, and Drs. Fermi, Zinn, and 
Hutchins. 

The National Bureau of Standards 

has compiled a Directory of Commercial 
and College Laboratories^ now available 
from the Government Printing Office aS 
NBS Miscellaneous Publication Ml87. 
The Directory lists all testing and research 
laboratories, together with an indication 
of the type of commodities tested. The 
Bureau makes tests aod carries out In¬ 
vestigations for other government organi¬ 
zations, but does not make tests for 
private individuals if other laboratories 
can do the work with the required accu¬ 


racy. Since inquiries regarding such 
service are often received, this classified 
list was assembled to inform interested 
persona of the location of other testing 
facilities and to aid purchasers not 
equipped to make their own acceptance' 
testa. The geographical and alphabetical 
listing includes 220 commercial labora¬ 
tories with 80 branches or offices and 189 
college laboratories used for research and 
testing. The Directory is available only 
from the Superintendent of Documents, 
Washington 25, D. C., at $.30 per copy, 

A fossil skull of the dinosaur, Toro- 
saurtu lotus Marsh, has recently been 
placed on exhibit in the Hall of Earth 
History, Academy of ^atural Sciences of 
Philadelphia. A restoration model of the 
animal is being shown with the skull, 
which was studied and described by 
Edwin H. Colbert, associate curator 
of Geology and Paleontology in the 
.Academy. The skull was collected near 
Camp Crook, South Dakota, in 1944 by 
Ralph Pemberton and E. Curzon Poult- 
ncy, members of the Academy. 

Make Plans for— 

Psychoanalytic Association, Decem¬ 
ber 15-17, New York City. 

Paleontological Society, December 
28-31, Ottawa, Canada. 

American Anthropcloglcal Associ¬ 
ation, December 28-31, University of 
New Mexico, Albuquerque. 

American Astronomical Society, 
13ecember 28-31, Ohio State Unlveraity, 
Columbus. 

Association of American Geogra¬ 
phers, December 29-31, Charlottesville, 
Virginia. 

Archaeological Institute of Ameri¬ 
ca, December 29-31, New Haven, Con¬ 
necticut. 

Geological Society of America, 
December 29-31, Chateau Laurier, 
Ottawa, Canada. 


American Association for th^ 
Advancement of Science, 114th 
Meeting, December 26-31, Chi¬ 
cago, Illinois. 
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TECHNICAL PAPERS 


The Disappearance of Salt From Glass 
Ice During Low-Temperature Dehydration, 
and Its Implication in Electron Microscopy 

Daniel C. Pease 

Deportment of Anatomy^ School of Medicine^ 
The University of Southern California, Los Angdes 

There are empirical observations in the literature that cells 
can be dried without the movement of salt only if they arc 
quickly frozen to produce a glass ice, and then if the 8uf)Sequent 
dehydration is accomplished at temperatures below about 
— 5S®C. (sec the review of G. H. Scott. Biol. Sympos., 1943, 
10, 277). Ordinary lyophilizing temperatures greatly exceed 
this and cannot be expected to immoVjilize inorganic ions. 
These findings obviously have a very impt>rtant bearing on the 
preparation of biological materials for the electron microscope. 


Fio. 1. The electron micrographs were made from a myoBln sol originally 
diuoWed in 0.5 M KCl. The aqueous film was froaen in liquid uir and then 
•dehydrated at —72*C. Note the toul absence of any obscuring salt depoai- 
Hon. 

It is for this reason that we have had in our laboratory a 
oyostat which is capable of dehydration at the temperature 
•ol a dry ice and akohol mixture (—72“C.). Tlus instrument 
has been in operation for more than a year, and we have pre- 
{Wied a considerable variety of biologically interesting sped- 
with it after first freezing them in liquid air. They have 
finally been ewnined with the electron microscc^ after such 
tragiMtatijon as has been necessary. 

A striking thing is that salt crystals have rarely been seen 
in material prepared by this meth^ in spite of high tissue oon- 
<enttatSdtis to begin with. Speciinens wfaldi were relatively 
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thick and bounded by membranes (as muscle fibers) un¬ 
doubtedly retained their salt in sitUf for even thin fragments 
had a high electron density. Single myofibrils, for example, were 
ordinarily quite opaf^ue in spite of being less than 1 ^ in 
thickness. 

However, when one was dealing with a porous structure, the 
salt originaliy present disappeared in some undetermined 
manner. Thus, the intercellular “fluid*’ of loose connective 
tissue (perimysium has been most studied) showed a very low 
electron density. More dramatic and more definitive, though, 
were preparations made to study the structure of myosin sols. 
Aqueous films of purified myosin dissolved in KCl were frozen 
and dried as indicated. The salt concentrations were varied 
from 0.3-1.0 M. Although the details of the myosin structure 
will be described in a subsequent paper, it is necessary to point 
out here that the myosin was aggregated in long, fingerlike 
processes which often branched. Thus, a 3-dimensional net^ 
work was formed, with a pore size that would be measured in 
only fractions of microns. That this mesh could ofier delicate 
support is shown by Fig. 1. In these preparations there was 
never any trace of salt deposition, either in the interstices of 
the mesh or upon the myosin aggregates, and either in a cry¬ 
stalline form or in an amorphous mass. For all practical 
purposes the free and unbound salt had simply disappeared! 

A special investigation would be necessary to determine 
where the salt goes under these circumstances. It would seem, 
however, that the phenomenon must depend upon the fact that 
one is dealing with ions that are fixed in a solid, yet are not 
associated in a crystal lattice. Conceivably the slightest jar 
after dehydration disperses them either as free ions or as 
molecules. But then one would expect that at least occasional 
masses would be caught and trapped in interstices such as are 
present in the myosin net There was no evidence of this in 
porous structures, although there was within cells. The re¬ 
maining possibility would seem to be that the ions (or perhaps 
molecules) literally evaporate from the regressing gloss-ice 
surface during the dehydration. At first thought this latter 
suggestion would seem to run counter to physicochemical 
doctrine. But the author is not aware of any vapor-pressure 
work having been done on comparable systems in wUch iso¬ 
lated ions could be expected to appear on an evaporatbg solid 
surface. The attractive forces should be very difierent than at 
either a crystal face or a fluid surface, the ionic mobility being 
unimpaired in the latter. One may haxard the guess that the 
ionic or molecular vapor pressure may be quite appreciable at 
on evaporating glaaa-ice surface where isolated ions become 
exposed. If this latter hypothesis is the correct explanation 
of the observed phenomenon, it should be possible to find 
evaporated salt trapped or plated somewhere in the pumping 
system. It is likely that radioactive tracer techniques could be 
employed to good advantage to determine this. But in any cast, 
aqueous systems containing high concentrations of salt can 
be prepared by this method for effective use with the dectnm 
vokxoucope. 
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Iqcorporfttioii of C“ Erom Carboxyl' 
labeled ^//-Alaoine Into the Proteins 
of Litrer Slices’ 

Ivan D, Frantz, Jr,,* Robert B. Loetfieu), 
and Warren W. Miller 

Medical LaboralorUs the Cotlis P. HuniingUm 
Memorial UospUal of Haroard University^ Massa^ 
ckuseUs General Hospital, and Department of 
Physics, Massachusetts Institute of Technology 

The Bource of energy for the formation of peptide bonds in 
living tissue is not known. Study of protein or pepUde syn¬ 
thesis is hampered by the proteolyas which, in tissue outside 
the intact animal, always seems to predominate. Melchior 
and Tarver (5) have summarized the difikulties involved and 
have lahown how they may be overcome by the use of tracers. 
The present paper describes preliminary studies of protein 
formation in liver slices, as measured by the incorporation of 
carbo3cy)4al>cled alanine. 

CarboxyMabeled d/-alanine was prepared by the Strccker 
synthesis with modifications appropriate for use of small 
amounts of radioactive hydrogen cyanide. The hydrogen 
cyanide was generated from potassium cyanide made by the 
method of Cramer and KisUakowsky (2), with certain changes. 

Eight’tenths gram of clean potassium was placed in a 10 
mm. X 400 mm. Pyrex tube (capacity, about 14 cc.). This tube 
was attached to a vacuum line, and the potassium was shaken 
and distilled to form a continuous thin mirror over the entire 
inner surface of the tube. Approximately 2 millimoles of am¬ 
monia and the carbon dioxide from 8.5 mg. of radioactive 
barium carbonate (stated to contain 3-S per cent BaC^^Oi) 
and from 179 mg. of nonradioactive barium carlx>natc were 
condensed in the reaction tube with liquid nitrogen. This tube, 
Containing potassium, ammonia, and radioactive carl>on di¬ 
oxide, was scaled and placed in a steel bomb tube, which was 
inserted in an electric furnace. The temperature was raised 
to 620® C. in 8 minutes and was then held constant for 12 
minutes. After cooling, the glass tube was removed and chilled 
in liquid nitrogen. The end of the tube was heated with a hot 
flame and the excess pressure released. The small amount of 
residual metal was decomposed with ethyl alcohol and water. 
After transfer to a generating flask on the vacuum line, and 
after preliminary evacuation, formic acid was added and the 
hydrogen cyanide distilled into a trap along with about 1 cc. 
of water. With inactive CO* the yield here was 90-^ per cent 
(average, 92 per cent). 

The solution of hydrogen cyanide was transferred to a 
reaction flask along with 4 millimoles of ammonia and 2 milli¬ 
moles of acetaldehyde and left overnight. Four cc. of 40 per 
cent hydrobromic acid was added and the solution boiled down 
to a paste during 4 hours. The paste was stirred at —40® C. 
with 3 cc. of methyl alcohol, filtered, and washed once with 2 
cc. of cold methanol. The filtrate was neutralised with am- 

1 The reeesreh deecribed io this paper was lupported by Contract N5orl> 

14 sad Contract U. S. Navy Department. The authors wish to 

thank J.AV. Reese for hU aasUtance in the counting of C^; and Robley D. 
Even*, Joieph C. Aub, and Paul C. ^mecnik for their advice and eacour- 
ogement. 

This it reprint Kq, S9S of the Cancer Comraioston of Harvard University. 

’American Cancer Society Fellow. 
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monlum ky^roxSde. In older to recover the sznal! amount ol 
synthestied d/-«lanioe, 0.25 gram of ordmaiy df-alacnine was 
added, with heating. On cooling, 0.22 gram of carboxyl- 
labded df-alanine separated (m.p., 250® C. dec.; mixed m.p. 
with authentic pure sample, 250® C. dec.; activity 10 

Into Warburg flasks were pipetted 1-2 cc. of Kreba-Einger 
phosphate solution (3, Q) and 0.1-0.2 cc. of a solution of radio¬ 
active df-alanine containing 0.86 mg. of dZ-alanine/cc. If 0.1 
cc. was added, the total activity per flask was about 21,000 
counts/minute. Two-tenths cc. of 10 per cent potassium hy¬ 
droxide was placed in each center well. 

An adult Wistar rat was killed by decapitation. The liver 
was rcmovexlj, and slices about 0.5 mm. in thickness were 
cut. The dry weight of each slice was 10^20 mg. Two to four 
slices were placed in each flask, the flasks then being attached 
to their manometers and the air washed out with either oxygen 
or nitrogen. After incubation at 37® C., >^th shaking, for 
varying lengths of time, the slices were removed and rinsed 
with two 20<c- portions of water. They were then placed in a 
test tube, with 5 cc. of water, and homogenised with a glass 
pestle (7). After transfer to a centrifuge tube, 5 cc. of 20 per 
cent trichloracetic acid was added. After 15 minutes, the 
precipitated proteins were centrifuged and washed three 
times with lO-cc. portions of 10 per cent trichloracetic acid. 
One cc. of 6 N hydrochloric acid was added. Hydrolysis of 
the proteins was eflcctcd by autoclaving for 16 hours at a 
pressure of 20 pounds. One drop of 0.1 per cent phenol red 
was added, and the hydrochloric acid was neutralized with 
concentrated ammonia. The volume was adjusted to about 2 
cc. The carboxyl groups were then split from the amino acids 
by reaction with ninhydrin, according to the method recom¬ 
mended by Van Slyke, MacFadyen, and Hamilton (JO), 
In this procedure, 50 mg. of powdered citrate buffer at pH 
2.5 and 50 mg. of ninhydrin were used. The boiling time al¬ 
lowed was 15 minutes. The carbon dioxide was dtsUlled into 
2 cc. of approximately 0.25 N barium hydroxide, and the 
amount of barium carlionate formed was estimated by titra¬ 
tion with 0.1 N hydrochloric acid. After the distillation system 
had been filled with carbon dioxide-free air, the tubes contain¬ 
ing the barium carbonate were removed, stoppered, and set 
aside for counting. 

Measurements of the activity in the carbon dioxide evolved 
in the ninhydrin reaction were carried out by transferring the 
gas sample directly into an evacuated counter tube. The gav 
counting technique has been recently described (d). Such a 
method is desirable here because the low specific activity of 
the sample would reduce the efficiency of measurement by 
standard solid sample—end-window counter techniques to a 
low value. 

The barium carbonate was rinsed into a gas evolution flask 
attached to the vacuum line. The carbon dioxide was evolved 
by addition of dilute perchloric acid, -swept by a alow stream 
of nitrogen into a trap cooled in liquid nitrogen, then trans¬ 
ferred to a gas burette for measurement of the amount of 
sample, and finally transferred by distUlation to an evacuated 
epunter tube attached to the gas system with ground joint and 
stopcock. The dose of carbon disulfide vapor necessary tor 
counting was added and the counter tube then detached ftom 
the gas system and placed in a lead bousbg for counting. 

A Bkiffidcnt number of counts was collected in eadi sample 
to make the staristical ertot l^ than the other errm^ pf tc^ 

sciftN€B> 



niqu« in the over-all procedure. The activities are reported as 
£nal corrected conn^g rates per minute in the samples (6). 

The data from first series of experiments are given in 
Table 1. It may be seen that the incorporation of activity into 
the trichloracetic add precipitable protein is a slow and con¬ 
tinuing process that is dependent on the utilization of oxygen 
by the tissue. The low values obtained in nitrogen and after 
very short incubation periods serve as a check on the efficiency 
of the washing procedure and demonstrate that this uptake 
is not a simple adsorption on the protein structure. Presumably 
because of individual differences between tissue slices, the 
scatter of the data accumulated to date does not allow the 
shape of the curve of uptake with time to be determined. It 
could be expected to go through a maximum and fall toward 
zero, because the net over-all process is proteolysis. 


TABLE I 


No. of 
ilices 

Activity 

Added 

(counts/ 

min.) 

Vol. of 
liquid 
baching 
Hlicex 
(«.) 

Time 

Gas 

phase 

mM COi 
derived 
from 
protein 
hydro]- 
ytate 

Total 

counts/ 

min. 

incor¬ 

porated 

into 

protein 

2 

21.000 

l.l 

1 min. 

Air 

0.103 

12 

2 

21.000 

1.1 

I " 

41 

0.121 

M 

2 

21.000 

1.1 

4 hri. 

Nitrogen 

0.124 

12 

2 

21,000 

1.1 

4 ** 

“ 

0.091 

4 

2 

21,000 

1.1 

4 

If 

0.146 

0* 

4 

42.000 

2.2 

4 '• 

II 

0.147 

0 

4 

42,000 

2.2 

4 '* 

** 

0.189 

20* 

2 

21,000 

1.1 

1 2 

Oxygen 

0.115 

102 

2 

21,000 

1.1 

2 " 


0.131 

ISO 

2 

21,000 

1.1 

2 


0.112 

126 

2 

21,000 

1.1 

4 “ 

t« 

0.144 

9l6t 

2 

21.000 

1.1 

4 “ 

11 

0.125 

160 

2 

21,000 

1.1 

4 “ 

<1 

0.102 

166 

2 

21.000 

1.1 

4 

41 

0.146 

76* 

4 

42,000 

2.2 

4 “ 

«« 

0.153 

ISB 

4 

42,000 

2.2 

4 “ 

II 

0.146 

12«* 


* The pH of the liquid phaie in theee experiments was 6.96; that in all 
other experiments, Approximately 7.25. 

t This value it thousht to be greatly la error. It is included in the 
interest of completeneei. 

Because of the variety of reactions in which alanine may 
participate, detection of activity in protein docs not prove that 
alanine molecules, as such, have entered the peptide chain. 
Preliminary experiments, in which relatively large quantities 
of nonradioactive dl-alanine were added to a tagged hydroly¬ 
sate and the alanine crystallized three times, do indicate that 
a large jicreentage of Ae activity in the hydrolysate can be 
accounted for as alanine. Small amounts of activity were found 
when ttmilar crystallizations were conducted with K+)- 
glutamic add and with d7-aspartic add. Whether this activity 
represents contamination with alanine cannot yet be stated. 
It would be expected, in the li^t of the recent work of An- 
finsen, et aL (/) on the incorpoxatiem of activity from bicar¬ 
bonate ion into the glutamic and aspartic add fraction of 
protein, that a ■hnjlar path to these two species would be 
avaUalde by way of pyruvic add derived from alanine. No 
activity was found in glydne, the only other fraction so far 
Investigated. 

Wt regain as iJIght the possibiUty that activity has been 
incorpoKaUid by transcarboxylation with the origmal pq>tidc 
ebaib, in ww of the rtappcarance 6f the activity 


in the alanine fraction. However, this possibility will be 
investigated with amino adds tagged elsewhere than in the 
carboxyl group. 

Although the pathway by which alanine is incorporated 
into the proteins of liver sUc« remains objure, it seems clear 
that under the present experimental conditions little or no 
incorporation is possible in the absence of oxygen. All experi¬ 
ments completed to date confirm this observation. This find¬ 
ing is compatilde with theories of protein synthesis which 
postulate coupling with energy yielding reactions (cf. lip- 
niann, 
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Isolation of Avian Pneumoencephalitis 
(Newcastle Disease) Viras From the Yolk 
Sac of Fout'Day-Old Chicks, Embryos, 
and Infertile Eggs 

P. D. Delay 

Department o} Veterinary Science, 
University of Calif ornia^ Berkdey 

Beach (7) has reported the isolation of pneumoeiicephalitls 
virus from ovarian tissue of a hen, while Jungberr (2) and Van 
Roekel (J) have obtained the virus from fresh eggs, lliese 
findings show that the virus may be present in hatching eggs 
but do not provide evidence that it will survive the incubation 
period and result in chicks being infected when hatched. 

In the experiments reported herein, the four-day-old chicks, 
the embryos, and the infertile eggs used for virus isolation 
trials were from parent stock known to be affected with pneu- 
moencepbalitis. The chicks were hatched from eggs obtained 
when egg production was severely depressed as a result of 
pneumocnccphalitis. The embryos, from the same parent stock 
as the chicks, were from eggs collected when the hens were in 
the recovery period and the rate of egg production was re¬ 
turning to normal. The infertile eggs, from a second dock of 
breeders, were collected immediately prior to observed clin¬ 
ical evidence of infection, during the outbreak and through the 
recovery period. 

Tbe virus of pivcumoencephaUtis was Isolated by ebidt 
embryo culture from the yolk-sac content of 6 four-day-old 
cbkks and from embryos of tbe succeeding hatch dead on tihe 
15th day of incubation. 

Fifty eggs from the second breeding fiock were incubated at 
this laboratory. The virus was isolated from the pooled 










ttots of 13 which weite fbtmd to infertHe wheo caJidM 
on the 7th day- iTweaty live embjryoa wMch were sacrificed 
and 17 chicks which were allowed to hatch were examined 
without evidence Mug found that the virus was present, 
The chicks remained'normal durm^ the 21 days they were heid 
£of observation^ and their sera were negative when tested for 
hemagglutination-inhibition antibodies. 

It is of interest that clinical evidence of pneumoencephalitla 
infection was not observed in the fiock of four-day-old chicks 
until several days after the 6 birds from which the virus was 
isolated had been selected. IVo additional lots of chicks from 
the same batch delivered to other farms were reported to have 
remained free from Infection, 

The isolation of pneumoenccpbalitia virus from the yolk sac 
of four-day-old chicks, chick embryos, and infertile eggs 
further emphasizes the possibility that hatching eggs may be 
a medium of transmission of the disease from breeding hens 
to their ofispriog. 
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Antibacterial Action of Inactivated 
Ergosterol in the Guinea Pig and Man 

Walter Raab 

Glmn Dak Sof^orium, Gletm Dak, Maryland 

The antibacterial action, in intra, of ergosterol and related 
ailbstances has been reported (3). Of these substances, vitamin 
D (activated ergosterol) has found clinical use in tuberculosis 
and has often caused toxic symptoms (/, 2, 4). 

In guinea pigs we have been able to show that inactivated 
ergosterol, like vitamin D (activated ergosterol), suppressed 
tuberculosis; unlike vitamin D, it never caused any toxic 
symptoms. 

Twenty-two guinea pigs infected with virulent tubercle 
bacilli were injected with 20 mg. of inactivated ergosterol in 
oil, or 76 mg. vitamin D (viosterol) in oil, and 11 untreated 
pigs were used as controls. Following the injection of vitamin 
D up to several days, a change in the appearance of the guinea 
pigs receiving this substance was noted: their hair stood up, 
and the animals shivered, had diarrhea, refused food, and 
lost weight, No such change occurred after inactivated ergos- 
tcrol injection. The tubercles present on autopsy were fewer 
in pigs treated with vitamin D than in the others. 

Id a second trial, infected guinea pigs received a larger dose 
of inactivated ergosterol (100 mg.) and less vitamin D (15 
m^. Dt). These doses were repeated for three consecutive 
weeks, with untreated pigs as controls. In those receiving vita¬ 
min Pt the changes outlined above occurred after eadi injec¬ 
tion. No such changes were noted after the much larger dose d 
maetivated ergosterol. On autopsy there was more suppree^on 
of the tuberculosEis in the guinea pigs treated with ibe larger 
doses of inactivated ergosterol them in those receiving smaller 
dbset of Vitamin D. 

In mon, 30(>*S00 mg. of inactivated ergosterol were injected 
intramuscularly weekly In cases of pulmonary tuberculosia. 
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FdtV eii^ for 6 fiiiobths showed more 

be expdited by bed rmt alone; &ei^ wit 
retxogtession and absorption of the predominantly eaudadve 
and productive disem, with oonversiem of the to ne^ 
tive for tubercle bacilli (except one case with a cavity over 4 
cm. in diameter). 

The intravenous injection of inactivated ergosterol did not 
result in an exacerbation or local reaction, as seen after Intn^" 
venous vitamin D application. 

There were never any ill effects after injection of inactivated 
ergosterol, regardless of the route of injection or the type of 
le^n treatfd. 
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Prothrombokinase and the Three Stages 
of Blood Coagulation' 

J. H. Mostorae 

Department of Pathology^ 
Yale University School of Medicine 

For four decades a two-stage theory of blood coagulation 
has held sway. Reviews and textbooks have clung to it for lack 
of agreement among investigators of the problem concerning 
further detail. But now sufficient unanimity is emerging to 
justify reformulation of the basic theory. 

When plasma is diluted with distilled water and the pH 
brought between pH 5.0 and 5.5, the resulting euglobulin 
precipitate contains the essential core of the blood-dbtting 
system. A solution of this euglobulin preparation dots 
promptly following the addition of ionic calcium. Even in 
this somewhat simplified form, the coagulation process can 
be shown to involve three distinct reactions: 

(1) Prothrombokinase Thrombdkinasc (in the presence of 

calcium) 

(2) Prothrombin ThromHn (in the preaence of 

thrombokinose 
and calcium) 

(3) Fibrinogen -4 Fibrin (in the presence of 

tlnombin} 

Evidence that blood plasma contains an inactive form of 
thtombokinase was available as eaiiy as 1916 (fl); and Bordet 
long ago detected a prdiminary reaction occurring before the 
devtlopm^t of thrombin (/). That these important ootxvpta 
have ground so slowly has been due to difficulties both 
of interpretation and technique. Among the diief of these has 
been the lade of a satisfactory procedure for Studying the 
activatiem of prothrombokinase. Progress tovf^ tld^ 
is indtided in the loifowing preliininary report. 

Bovine prothrooibin was prepared hy a method iimxhrlng 
adsorption on magtietium hyifoxide, particular cam being 

t Ihk wuk, 4so»daiiaa th« uauM of s LUs I&sonittcs M 
was sMad by enato fram 

Fuad sad ths 1^ Raiiartiii Faai| of tks f ala thdvanfty 8«h#dof tiMV 
tiaa. . ■, . ■ _ ■. ^ ' '.;V. /'■' '■ 



t«k6^ f& jmm to ptepm proUtrombo- 

/ ou^oboUn mu hemM at 51**C. tor !6 minutes 

to rtiosove fibi^ogec, most of the prothromMn mu then re> 
inoved by two adsoiptions with barium sulfate, and finally, 
after dilution with distilled water, the prothrombokinase 
whs precipitated at pH S.2-S.5. 

When calduxn chloride was added to a mixture of pro- 
thrombokinasc and prothroml^, there was a latent period 
during which little, if any, thrombin was fornted. This was 
fcdbwed by a period of accelerated thrombin formation. 
It was then shown that the latent period could be eliminated 
by preincubation of the prothrombokinase with calcium and, 
contrariwise, that this could not be accomplished by pre- 
incubation of prothrombin with calcium. This made it evi¬ 
dent that the commonly oltscrved latent period was concerned 
with the activation of prothrombokinase under the infiuenco 
of calcium. 

When lhroml)okinase so prepared was added to prothrom¬ 
bin, production of thrombin began not only without a latent 
period, but with maximal velocity, and then* follawcd a die- 
away pattern. The quantity of thrombokinase added to a 
given amount of prothrombin determined the initial rate of 
activation. These findings arc consistent with an enzymatic 
interpretation. The fact that thrombokinase can be measured 
by the initial rate of prothrombin activation sufiEices for present 
purposes. 

To follow the activation of prothrombokinase satisfactorily. 
It was necessary to devise a three-stage procedure based on the 
following principles: (I) Calcium was added to prothroml)o- 
kinase, and, at intervals, (II) samples were assayed for 
thrombokinase by adding them to tubes of prothrombin. 
After a two-minute incubation, in each case, (HI) a sample 
was transferred from the prothrombin tube to a tube of 
oxalated fibrinogen. 

The speed of coagulation was a measure of the amount of 
thrombin produced during the two-minutc incubation, and 
thus of the initial rate of prothrombin activation. In tliis new 
three-stage procedure, It will be noted that the experimental 
steps correspond directly to the three stages of the theoretical 
formulation, and that each of the active factors, thrombo¬ 
kinase and thrombin, is estimated in terms of its defining 
property. 

\^en the activation of prothrombokinase was plotted 
against time, tbe experimental points fell close to the theoreti¬ 
cal curve for an autocatalytlc reaction. Moreover, the accelera¬ 
tion effected by seeding with a small quantity of activated 
material was striking. When a thrombokinasc preparation 
was heated at 60® C. for 10 minutes, there were drastic losses 
of both, the power to activate prothrombin and the capacity 
to accelerate the activation of prothrombokinase. Pending 
farther study and purification of prothrombokinase, the only 
cqitclusion drawn is that the activation of prothrombokinase 
tnyolves an autooatalytic or chain reaction. 

Further experia^ts showed that the concentration of 
calctem Was in^rtaut not only for the activation of pro- 
tluombokinase but also for the activation of prothrombin. 
tHkOise problems Involving the role of caldum in blood coagula¬ 
te optimal calctum concentrations require further 

wdl jtiiowu, certain plasina derivatives which have 
teeat^ to itevdop Adt fibrinolytic capacity are also 



able to hasten tbe activation of prothrombin. However^ 
SeegerB arid l^oomis (7) obtained a fibrinolytic preparatiosi 
which did not activate prothrombin. It can now be reported 
that active throiulx>kina$e preparations failed to cause ob¬ 
vious fibrinolysis in 12 hours, although a control fibrinolysio 
preparation produced lysis in 5 miautes. Thus, thrombokinsse 
and fibrinolysin (pla&niin) appear to be distinct^ however, 
further inquiry is desirable. 

Prothrombokinase is not a new coagulation factor. Since 
the early work of Dale and Walpole several investigators have 
recognized its existence in plasma and have called it ^'pro¬ 
thrombokinase" or by a recognizably similar name. "Factor 
V” well could be included, although inleq^reled differently by 
Owren (5). In addition to this, prothrombokinase is undoubt¬ 
edly a component of several diversely-named "blood-clotting 
factors" which have been independently disclosed in a variety 
of ways. The three-stage formulation has been implicit in tbe 
contributions of many workers and, in principle, is becoming 
more widely accepted (5 h5, Ji). Now that a direct three-stage 
method of analy sis is available, it should be possible to de¬ 
cide whether a coagulant preparation contains prothrombo- 
kitiasc or thrombokinase. If this is not the fact, it should be 
possible to determine whether it accelerates the activation of 
prothrombokinase or favorably conditions tbe activity of 
thrombokinase. 
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Growth in Vitro of Immature 
Hordeum Embryos^ 

Nancy Kent and R. A. Brink 
Deparinteni of Geneticfj University of Wiscon^m 

Experiments on tbe cultivation of immature plant embryoa 
in vitro have met with varying success, depending on the age 
of the embryos used as well os on the species diosen. Most 
workers have found that only embryos already differentiated 
to some degree are able to grow on artificial media. Further- 
marc, In the case of older embryos, it has been observed by 
La Rue (i), working with Zea and Atwwo, and by others, that 
the plants obtained from excised embryos are smaller and 
weaker than those from mature seeds. This phenomenon ap¬ 
pears to be related to the fact that an embryo removed from 
the seed and placed on nutrient agar tends to germinate im¬ 
mediately to produce a miniature seedling, rather than to 
continue tbe characteristic development leading to a fully 
grown embryo. Thus, the problem of growing young embryos 
appears to involve two interrelated questions: (1) how may the 
growth cri young emlaryos be promoteil, and (2) how may one 
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bring ^ut a continuation of the embiyonic of growth? 
It la with the latter aspect that this paper is particularly con¬ 
cerned. 

Barley {Hordeum vulgar^ var. Chevron) is used as the experi¬ 
mental material in most of tlie studies. Greenhouse-grown 
plants provide the seeds from which embryos are aseptically 
removed. The basic medium contains diatilled water, 2 per 
cent sucrose, 0.8 per cent agar, and the mixture of minerals 
used by Randolph and Cox (2). The pH of this metlium is 
about 5.6; all of the supplemented media are adjusted with 
KOH and HCI to approximately the same pfi. The cultures 
are kept in the lal>oratory at room temperature. 

Immature embryos (about 10-15 days after pollination), 
when placed on the basic medium, regularly germinate within 
2 or 3 days, forming seedlings of a normal appearance except 
for l>eing smaller and more spindling than those from mature 
seeds; the younger the excised embiy^o, the weaker is the seed¬ 
ling. The transformation from embryo to seedling also finds 
expression in the percentage of dry matter: an embryo grow¬ 
ing ill the seed consists of about 40 per cent dry matter, whereas 
during 5 days on the bask medium the dry matter content 
of the seedling drops to about 10 per cent. 


table t 

OVOWTH OF liARt.KY ElCSaVOS ON M Kill A CONTAINING V All VINO 

Auounts or Casicin Ryobolysatx 


Treatment 

' No. of 
embryos 

Avg. wet 

wL (% of 
control) 

Avg. dry 
wt. (% of 
control) 

Avg. dry 
matter 
(%of 
wet wt.) 

Untreated 

Removed from plant at 



1 

1 


start of experiment. 

6 ! 

4 

17 

35 

Removed from plant after 5 

1 




days. 

12 

9 

39 

39 

Grown vitro (or 5 days 

Casein hydrolysate (%) 





0 (control).1 

U 

m 

100 

10 

*. 

IQ 

141 

147 

10 

i. 

10 

1 

219 

11 

*. 

11 

1 145 

264 

is 

1. 

12 

69 

178 

25 

2. 

12* 

21 

j 95 

36 


* Four of tLia aroup died without oppreciable growth. 


The prolongation of embryonic growth (enlargement of the 
scutellum and continued development of the root and leaf 
primordia within their embryonic sheaths) may be brought 
about by addition to the basic medium of an “embryo factor” 
found, for instance, in casein hydrolysate. On a medium con¬ 
taining 1 per cent of vitamin-free acid hydrolysate of casein, 
germination is inhibited for several days in the case of embryos 
about 13-15 days old; the germination of 10- to 12-day em¬ 
bryos is delayed for longer and sometimes indefinitely. The 
embryos meanwhile undergo considerable enlargement so 
that sometimes their sise exceeds that of normal, mature em¬ 
bryos. Ixjwer concentrations of casein hydrolysate give cor¬ 
respondingly lessened effects. Table 1 shows the results of a 
typical experiment. 

It can be seen from Table 1 that (1) all but the highest con¬ 
centrations of casein hydrolysate increase both the Wet and the 
dry weights relative to the control; (2) with the higher concen¬ 
trations the dry weight increase is relatively greater than the 
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wet weight increase, Urns giving a steady increase in the per¬ 
centage of dry matter; (3) In all cases the embryos grown in 
vUro weigh more (wet ond dry) than the original embiyos at the 
start; and (4) the artificially cultivated embryos are heavier 
than they would have been had they been left to grow on the 
plant for the same period. * 

Results of the same general nature may be obtained by 
using water extracts of dates and bananas, wheat gluten hy¬ 
drolysate, lactalbumin hydrolysate, milk, and esijedally to¬ 
mato juice. The tomato juice may be prepoi-ed by mincing 
fresh, ripe tomatoes (e.g. in a Waring Blender), centrifuging 
and fiJterijag the product, autoclaving the filtrate, and then 
refiltijing to remove tJie precipitate which forms the first 
time the juice is autoclaved. Thereafter Uie juice is apparently 
unaffected by repeated heating. Attention is called to this 
source of embryo factor in particular because of its clear-cut 
effect not only on the 10- to 15-day embryos but also on those 
several days younger. Embryos 7-9 days 4ld at excision show 
very irregular growth on the basic medium, varying from no 
observable change to weak germination, with occasional 
Callus growth; however, when placed on a medium which has 
been made with one-third to two-thirds of the water replaced 
by tomato juice, these young embryos regularly enlarge in a 
fashion resembling normal embryo growth. A suggestion that 
this growth bears a physiological as well as morphological re¬ 
semblance to normal growth is found in the fact that if the 
embryo is removed from the supplemented medium witliin 
about 2 weeks or less, germination soon occurs and the seedling 
formed is much stronger than one which has grown con¬ 
tinuously on the basic medium. The growth rate after removal 
is so much greater than that of a contrc^l embryo that this lat¬ 
ter is soon overtaken by the tomato-fed plant. In some cases, 
young embryos showing no growth on the basic medium may 
be induced by this method to form small seedlings. 

Growth, particularly of the younger embryos (7*-9 days), 
was also favored by the addition of sodium nucleate from 
yeast. The preparation which gave the best results was one 
from the Sch^jvurtz Laboratories, Inc., New York City. It was 
effective in concentrations from 2 per cent to at least aa low 
as .25 per cent. It had no germination inhibiting effect, but 
produced stronger seedlin^rowth. As with tomato juice, it 
supported the growth of embryos too young to survive on the 
basic medium. In one typical experiment in which length of 
shoot was used as a measure of growth, and the height of the 
control seedlings was taken as 100 per cent, the average value 
for 19 embryos grown on a medium supplemented with 1 per 
cent sodium nucleate was 210 per cent. 

Little con yet be said regarding tlic nature of the ingredients 
which are active in promoting embryonic growth. One ques¬ 
tion for further investigation immediately presents itself: Is 
the embryo factor one substance causing an all-over morpho¬ 
genetic effect, or is it, c.g. in the tomato juice, a combination 
of two factors, one of which inhibits germination, the other 
promoting growth of the young organic? In either case, the 
temporary maintenance of the embryonic type of growth by 
the. addition of the substances discussed appears to be ol 
«importance in rearing strong plants from immature embryos. 
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IN THE LABORATORY 


A Simple Technic'for Passage 
of Certain Viruses ‘ 

F. M. ScHABEL, Jr., and F. B. Gordon 

Department of Bacteriology and ParasUologyy 
University of Clticago 

In making a passage of a virus, tlie usual technic is to tri¬ 
turate an organ or tissue of an infected animal using a mortar, 
pestle, and abrasive. The ground tissue is suspended in a suit¬ 
able diluent, centrifuged, and the supernatant used to subinocu¬ 
late other animals. This procedure requires considerable ster¬ 
ile equipment and U time consuming. Ihe purpose of this 
report is to describe a simplified method which has proved to 
be of value in subinoculating the viruses of St. Louis and Japa¬ 
nese encephalitis from the brains of experimentally infected 
mice and hamsters. The method is similar to that used to ob¬ 
tain specimens for culture of l>acteriologicaJly infected tissues, 
e.g. aspiration of buboes, and for microscopic examination of 
infected tissues, e.g. examination of biopsied brain tissue for 
ezoerythrocytic stages of malarial parasites (/). 

The technic consists merely of inserting a hypodermic 
needle, attached to a small syringe, through the disinfected 
akin, calveria, and into the cerebrum of the animal from which 
one desires to make the transfer, applying moderate suction 
with the attached syringe, and then inserting the contaminated 
needle mtraccrebraliy in the same manner into a recipient 
mouse. The only equipment needed is the sterile syringe and 
needle. When more than one animal is subinoculatcd, the 
needle is reinserted into the ‘"donor” cerebrum before each 
subinoculation. 

Since the brains of mice infected with either of the viruses 
we have used (Hubbard strain of St. Louis encephalitis; 
Nokayama strain of Japanese encephalitis) are consistently 
infectious for mice in dilutions of 10"^ to 10“* or higher, the 
technic described probably carries over many infectious units 
from on animal with a full-blown infection. In order to test the 
method a hypodermic needle was contaminated with St. Louis 
encephalitis virus by dipping it into a 10^*^ dilution of infected 
brain emulsion. The needle was then inserted into the cere¬ 
brum of a mouse and withdrawn. Eight mice were inoculated 
in this way. All died with typical signs of St. Louis encepba- 
Utis, 

Seven other mice were inoculated intracerebrolly with a 
needle which had been contaminated with Japanese encepha¬ 
litis virus by inserting it Into the cerebrum of a mouse which 
had just died of an infection with that virus. All died with 
typical symptoms. 

The success of the method is probably, in great part, de- 
pexkdent upon the presence of a high concentration of the in- 
f^ouB s^rent in the tissue to be subinoculated and a high 
of susceptibility of the animals used. We have tried the 

‘ 1 Aided by • giant from theNetlonel Foundation for IitftntUe Farslyiit, 
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method with the Lansing mouse-adapted strain of poliomy¬ 
elitis virus with little success. Subinoculations to 3 mice 
were made by this method from each of 9 mice paralysed after 
intracerebral inoculation. The incubation period in the donor 
mice was 5 days or less, during which period the virus is present 
in the brain in the greatest concentration (2). In only two in¬ 
stances did the subinoculated mice develop poliomyelitis (one 
of three mice in each case) in a 21-day observation period. The 
failure of the method here was probably due to the relatively 
low concent ration of virus present in the donor brains. 

This technic may be used either with living or dead mice, 
but wc have found its greatest use to be in tlie situation where 
a mouse is found dead without previously having shown signs 
of illness, or having shown indefinite signs. In attempts to iso¬ 
late the encephalitis viruses from a variety of neural and extra- 
neural tissues of infected hamsters (3), mice were injected Ln- 
tracerebrally with tissue emulsions in the usual manner. The 
tissue sj)ccimcns were ocr.a»ioually contaminated with bac¬ 
teria or contained minimal amounts of virus, or both. Many 
mice died without showing typical signs of viral encephalitis, 
with obvious bacterial encephalitis, or after prolonged incu¬ 
bation periods. A passage from such mice was desirable in order 
to assist in the interpretation of the result, and the technic 
described proved to be advantageous in making such passages. 

To date, a total of 171 successful passages of virus have been 
made with this tcchnic from the brains of mice dying after 
intracerebral inoculation with various hamster tissue emul¬ 
sions and from those of hamsters following intracerebral or 
cxtrancuraJ inoculation. In S7 of the 171 instances the donor 
animal died without typical signs of viral encephalitis having^ 
been seen, although observations were made at least once a 
day. In these 87 instances it would not have been possible to 
establish the cause of death without passage. In 13 of the suc¬ 
cessful passages the subinoculations were done from animals 
show'ing signs of bacterial infection of the brain, resulting from 
a bacterially contaminated inoculum. The usual method of 
emulsifying the brain tissue mixes any bacteria present into 
the whole preparation and renders a baetcria-free passage 
inoculum impossible without careful centrifugation, filtration, 
or some other manipulation. The method described is particu¬ 
larly useful in such cases because one can avoid the usual local¬ 
ized abscess in the cerebrum by inserting the transfer needle 
into the opposite hemisphere from the original inoculation. 

The technic described here has the advantage.^ of simplicity 
and speed, and has proven of value in the application men¬ 
tioned. It should be applicable to other viruses, or other infec¬ 
tious agents, that occur in tissues in high concentration. 
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A M^od for Pemumeat Identificatioa 
Materials Sealed ia Small Coataiaers 

Auiurd S. Lazaxlvs 

Division of Backriohgyj 
University of Californio Medical School^ San Francisco 

Bacterial cultures, viruses, bacteriophages, and other ma¬ 
terials which might be dried and sealed in small containers 
under the original vacuum arc frequently kept for months or 
years before use. Methods commonly used for identification 
of such tubes, frequently only 7-10 mm. in diameter, are un¬ 
satisfactory. Gummed-paper labels are defaced or soak off dur¬ 
ing the customary preliminary freezing. If a spiral strip of 
paper is used, the contents of the tube may not be readily visi¬ 
ble for inspection. Paper lal>els of any iypt are likely to become 
■ dry and frequently fall o£f during prolonged storage under 
varying conditions of humidity; furthermore, they are sub^ 
jected to the attentions of the cockroaches and silverfiih 
which are too frequently present in many laboratories. Adhe¬ 
sive tape is awkward to handle and difficult to write on. Scotch 
tape protects labels to some extent, but eventually dries. 
Writing on the container itself with wax pencil is impermanent, 
while the use of a diamond point introduces the possibility of 
weakening the glass. Most small containers do not afford 
sufficient area to permit inscribing adequate data. 

Introduction of a marker into the tube before use is more 
satisfactory. Permanent identification can be afforded by 
colored **sced’' glass beads now available at 5- and lO-cent 
stores. 'Fbesc beads, ulx)ut 2 mm. in diameter and 1 mm. in 
height, can be obtained for about 15 cents per vial containing 
approximately 1,000 beads. Ten clearly differentiated colors 
are sold. 

The beads are made of colored glass and do not change color 
after being subjected to autoclaving or treatment in the hot¬ 
air sterilizer. No toxic effect has been apparent. They can be 
introduced into the tube and sterilized with it or can be steri¬ 
lized separately and put into the tube with a8e])tjc precau¬ 
tions. The colors are readily visible after the culture or other 
material has been dried in the usual amounts. 

A standard code for identification of cultures dried by lyo- 
phile, cryodiem, or other processes would permit exchange of 
materials between laboratories and ready identification. By a 
suggested system, now in use, a single bead is assigned to each 
of the major groupis as follows; red, Clostridium\ purple, 
Corynebadcrimn) green, EmophUus\ blue, JVemerfo; white, 
Pasteurdla) yellow, Salmontlla\ brown, ShigeUa\ black, Strepto- 
coccus\ gold, bacteriophage; and silver, virus. Forty-five addi¬ 
tional generic combinations can be made by using two beads, 
each of different color. The use of an indicator code for each 
genus reduces records to a minimum, permits rapid recognition, 
and will simplify correspondence. 

Amplifying this system, the species is represented by two 
beads of the same color. With a single genus indicator bead, 10 
species can be identified, uring a total of three beads per tube. 
An additional 10 species can be Identified by using three simi¬ 
larly colored beads with the single genus indicator color. When 
this possibility is exhausted, the number of combinations be¬ 
comes greatly increased, since the addition of four beads to 
the gwus investor permits the possibiHty of representing the 
^>ecjes by pairs differing in color from each other. If the genus 
is i^resented by two ringle beads of different cobrs, the 8 


cdors aze avgll^hte use iri sets nf t«ro hr mOMf 
colored beads to tefsmmi spades. Beads dWering fa 
stupe fnnn those described are also available, pensltting a 
large number of additbnsl combbatiQiia. 

The method is ineapensivet idmpk, and permanent. It can 
readily be adapted to materials other than those used by the 
bacte^logist. The use of larger beads would permit a persaa^ ^ 
nent identification of materials dried in containers larger than 
those customarily used for bacterial cultures. The possil^i^ 
of using beads of different sfise or shape to expand the code to 
include data on lot number, date, and other infonnation will 
be apparent. 

A Ilodified Warburg Vessel^ 

Ebkest Kytn 


The present method of introducing various substances into 
the main reaction mixture of a Warburg vessel has certain 
drawbacks. The usual method of transferring the contents of 
the side arm involves removing the manometer from the water 
bath, which inevitably causes temperature changes in the 
^tem. The contamination by KOH from the center well may 
also occur, and when 10 or more manometers are used in the 
same experiment, the procedure may take several minutes. 

In order to eliminate these difficulties, the flask illustrated 
in Fig. 1 was constructed. In this flask the ride arms are in¬ 
serted in the main vessel by means of ground-glass joints and 
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are attached with rubber bands. At the beginning of the ex^ 
periment the side arms are placed in position 1. After tempera- 
tme equilibrium has been reached, they may be tum^ tp 
position 2 at any moment. The rubber band keeps the ride 
arms fixed in rithejf position. 

This modified Warburg vessel enables one U> add one or two 
substuices to the main reaction mixture at any time during riw, 
experiment The addition can be carried out quantitgtivriy 
within a few seconds and without causing any tempemture 
changes. The modified vessel may be used also lor ^emkgl 
mlcroaualysetin which the determinatioa of certain tubstances 
is based on gas reacrions* 

1 Aids4 tv s gfi&t from the Madios) Srionco Seotioa, 6fle« of Heviri 
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CAdteter ibr Microimecdon 

'Ttttdng 


John B. Bock and H. Specht 

Labor4tory of FkysM Biology, 
Nolional Inslilule of Heailht Bethtsda^ Maryland 

In ustsal ftirangcment for microinjection with the 
Cbnmbers or Fits micromanipulfttorB, the eyringe is connected 
to the needle holder by fine xneUl tubing (i). This tubing 
works satisfactorily during the actual injection, where the am¬ 
plitude of movement b small, hut is subject to fairly frequent 
breakage during the greater fiiexiona which occur in cleaning, 
filling, and acUuating the apparatus. When the microinjectlon 
apparatus is tued separately from the mkromanipulator, as it 
has been in many investigations inv(^ving semimicrotrans- 
pbmtation (2), or injection of materials into insects or em¬ 
bryos, the frequency of breakage is inaeased. In addition, the 
not inconsiderable mechanical resistance offered by the metal 
tubing interferes markedly with the delicacy of manual opera¬ 
tion which can be attained. These obstacles are stiff more 
troublesome with a glass c^illary connector (J). Furthermore, 
suitable metal tubing is difficult to obtain and repair and is 
expensive. 

We find that the above difficulties can be overcome com¬ 
pletely by substituting ureteral catheter tubing for the metal 
or glass connector. Hus type of catheter, which is made of 
plastic-impregnated nylon, is inexpensive and, though ex¬ 
tremely flexible, is very resistant to pressure, stretching, kink¬ 
ing, and breakage.^ Moreover, snug connections to both 
syringe and needle holder can be made very simply by way of 
No. 24 hypodermic needles (with the points cut off square and 
smoothed), providing the basal end of the needle holder is 
turned down to the standard taper of the hypodermic needle 
hub. 
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Improving the Performance of the 
Hame Photometer 


George T, Scott 
Deporlment of Zoology, Ohorlin CoUogo 

Ibe following modifications of the Model 18 Flame Pho¬ 
tometer (manufactured by the Perlun-Elmer Corporation) 
have been necesaaty to bring the performance of the instru¬ 
ment up to an excellent degree of precision and reliability. 

The flame characteristics were improved by placing a 
Bunsen burner inside the original Meeker burner and per¬ 
manently rsmoving the grid on top of the latter. The installa¬ 
tion xeqifires no machining of any kind (Fig. 1). The alteration 
resulted in a more steady flmne with both bottled and Ohio 
natuml g»a^ irreqwetive of the gas-jet rise. 

» gM4** imitertt ostlieter, A»eri<mB 
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Additiapal improvement was obtained by pladng en 
ordinary 250-watt infrared lamp facing the right side of the 
photometer. The bulb serves to warm the air entmng the 
atomiser by heating on improvised air filter and also warms 



the atomiser directly, as the door to ite compartment is held 
permanently open. The increase in temperature permits a more 
rapid attainment of equilibrium within the vessel because of a 
greater degree of vaporization and a reduction in the excess 
c^ondensation on the walls of the atomiser. 


A Sensitive Cylinder^Plate Assay 
for Bacitracin 


Donald A. Hoff, Ralph E. Bemnett, 
and Alfred R. Stanley 

Research atid Developmenl Deparlment, 
Commercial Solvenls Corporation^ 
Terre BaiUef Indiana 

A cylindcr-platc assay is desirable for practically any type 
of antibiotic work because it is not readily disturbed by slight 
bacterial contamination, it readily reduces to routine haTw^lTi^ 
by technicians, and it is less time consuming than other 
assays. 

The assay of badtracin previously described by Johnson, et 
of. (2) was a 72-hour dilution assay using Slreptococcus km<h 
lylkus (Chanin strain). For our preliminary research work on 
bacitracin, Staphylococcus aureus was used as a cylinder-plate 
assay organism, but its relative insensitivity and rather 
*^fuasy-edged** xones limited its usefulness. 

During the examination of the spectrum of bacitracin four 
rather senritive organisms were found which gave good growth 
on a plate; Micrococcus fiavuSf isolated from the labcsratory 
air; CU^a tetragena ATCC #6007; Sorcina fiaoa ATOC 
#540; and SacHna ivUa ATCC #272. Expieriments using 
each one of these organisms showed M, flavm to be su{)erior 
because of the smoothness of growth and sharp, even edges of 
the jnlriblrion nmes, 

sst 





The as^y a$ finally developed uaes Af. fiavu^ as the assay 
arganism; a culture of this has been sent to the American Type 
Culture Collection (ATCC fjf 10240). The inoculum is devel¬ 
oped by inoculating 60 ml. of "Bacto Veast Beef Broth'** 
(i, 3) in a 300-nil. Erlenmeyer flask by means of a loop from an 
agar slant culture. The flask is incubated at 37°C. while being 
shaken on a machine at 126 oscillations/minute with a 1}- 
inch stroke. This procedure gives a heavy growth of organ¬ 
isms; static inoculum cult\ire gives [K)or and grainy plate 
growth. 



Fig. t. R««ponse to gradusted dotetof bacitracin on acylla- 

der'platfr assay procedure; A, response curve when plates are incubated at 
37*C. Immediately alter dosing; B, response curve when plates are held Jn 
refrigerator 24 hours before incubating at 37*C. 

Plates are poured aseptically in the morning, using a Brewer 
Automatic Pipetting Machine, with 20 ml. of “Bacto Penas- 
say Seed Agar"* (3). By this method a large number of plates 
can be rapidly and accurately poured. 

In the afternoon the seed layer is poured, using the same 
kind of agar as the base layer, inoculated with 1 per cent of the 
IS-hour inoculum broth. Four ml of seeded agar at 50®C. is 
used per plate, and the plate rapidly tipped to distribute the 
layer evenly. Stainless-steel cylinders are placed with a dis¬ 
penser (made by Robert D. Shaw, Bloomfield, Connecticut) 
after the agar has gelled but before it has become very hard 
(13-20 minutes after pouring). 

The cylinders are filled with the sample, diluted to approsd- 
matcly 2 units/ml with sterile, 1 per cent phosphate buffer* of 

^ IdeDtlfied by Robert S. Breed st the New York SUte Agricultarsl 
Experiment SuKon, Geneva, New York, 

* Medium II of Schmidt end Moyer U) u reported by Food and 
Administration (/); maoufactured by Difeo Laboratoriei, Detroit. 
gan. 

* Medium 1 of Schmidt and Moyer (i) a» modified by Food and Drug 
Adminlitration (f); manufactured by DKco Laboratories. Detroit, Michi- 

gu. 

* The composition of the buffer is; EsHPOi, 4A3 grams; KHtPO«, 9,57 
grams; disttUed water to 11. 
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pH 6,5. Two cylinders on eachpl&te are fiUed with a statid&rd 
badtradn solution of 2 units/ml, and two cylinders on the 
same plate are filled with the unknown solution, after which 
the plates are covered with *'Coors" porous porcelain covers, 
not raised. The plates are incubated directly at 37*C. for 
16-18 hours. The zones of inhibition are then read hy project¬ 
ing the image of the plate onto a screen by means of an over¬ 
head-type lantern-slide projector. The screen is ruled, and the 
diameters of the inhibition zones are read and recorded. The 
units/ml for each sample are then calculated on a slide rule 
constructed from a standard curve prepared previously by 
plotting on semilog paper averages of 100 readings/dosage 
level, 0.1-4 units/ml. (Fig. 1). That the day-to-day variation 
on the Curve is not usually excessive is demonstrated by 
Tabic 1. The variation when responses with different batches 
of media are compared may be slightly greater. 

TABLE 1 ^ 

Day-tO’Dav Rsspokss or UUfoCQccus fiavut to Bivcrnucut 


Average diameter of xone of inhibition fn nun. 



0,1 u./ 
ml. 

0.5 u,/ 
ml. 

1.0 u./ 
ml. 

2.0 «./ 
ml. 

4:0 u./ 
ml. 

1st day. 

11.3 

16.2 

17.7 

19,3 

21.0 

2iid . 

11.6 

26.1 

IS.l 

19.4 

21.6 

3rd . 

ti.2 

16.3 

17.9 

19.3 

31.4 

Average. 

11.3 

16.2 

17.9 

19.3 

21.3 


The slope of the curve is leas than for penicillin, ^ce there 
is approximately a 1.7- to 1.9-mm. increase in zone size per 
doubling of dose. This slope can be increased to 3.0 or better 
by refrigeration of the dos^ plates 16-18 hours before incuba¬ 
tion. The precision of the assay is not greatly increased, how¬ 
ever, because the variation of zone diameters increases. The 
penidlUn curve gives a slope of 3.2 without refrigeration. This 
difference in Slope is a reflection of the relative speeds of diffu¬ 
sion of the two substances, the refrigeration procedure giving 
bacitracin a greater time for diffusion. For results jn which 
reasonably high significance is needed, 4 plates (».e. 8 zones) 
are averaged to give the assay; for final lots for clinical use, 8 
plates arc used. 

The assay can be used for blood scrum assays. Dilutions 
made up in fresh rabbit scrum and in horse serum gave values 
within 10 per cent of the known. Attempts to extend the range 
of the assay below 0.1 unit/ml. by preliminary refrigeration 
have not given reliable results. 

Common organic solvents used in recovery, such as butanol, 
ether, ethanol, etc., do not interfere with the assay when di¬ 
luted 1/20 or greater. Bacterial contamination, unless exces¬ 
sive, does not interfere; badtradn beer samples, for instance, 
are simply centrifuged for 20 minutes at 2,000 X g, which 
reduces the bacterial population in the supernatant sufficiently 
to allow a satisfactory assay. 
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Reviews 


Fi$he$ of the Pacific Coast of Canada, Wilbert A. Clemens 
and G. van Wilby. (Bull. LXVIIt.} Ottawa: Fisheries Rc- 
fteardi Board, 1946. Pp, 368. (Illustrated.) Paper, $1^50; 
cloth, $2.00. 

For most of the seas of the world there are no comprehensive 
books on hshes which are useful to both ichthyologists and 
nonspecialists. The present volume fills that need for one large 
ocean area. Every st)ecies of fish which has been reported from 
the west coast of Canada is Included, The fish fauna of the 
Northeast Pacific is so homogeneous, however, that the book 
will be most useful to anyone interested in the fishes which 
occur between Monterey Bay, California, and the Aleutian 
Islands, Alaska. 

Identification keys for all of the species are included. There 
is a well-done, full-length illustration of each kind of fish, 
newly prepared by F. L. Beebe. Each species is adequately c(p- 
scribed in the test, and such information as is available about 
its life history and habits is briefly noted. There is an extensive 
glossary of the descriptive terms used, which will be useful to 
nonspccialists who are consulting other fish books. A bibliogra¬ 
phy of scientific pa{>ers on British Columbia fishes is given, 
followed by a list of general reference books on fish. 

The work presented in the book is based on years of field 
experience with the forms described and is of high quality from 
an ichthyological standpoint. The system of classification 
adopted is modem, but on the conservative side and with 
little attention paid to taxonomic categories below the species 
level. 

W. M. Chapman 

Umversity of Washington^ Seattle 

What is pspchologyf Werner Wolff. New York: Grune & 
Stratton, 1947. Pp. xii 410, (Illustrated.) $4.00. 
Although the chapter headings in this book are similar to 
those found in most general psychology texts, the topics dis¬ 
cussed and the data presented are evaluated from the “or- 
ganismic” point of view which "... considers man’s behavior 
not as a fixed arrangement but as a dynamic system; the total 
behavior is more than the sum of its parts, a directing center 
being the resultant of functional relationships.” In view of the 
author’s theoretical bios it is not surprising that the researches 
presented in greatest detail are those done in his laboratory 
as well as in those of other gestallists. One may wonder if the 
first-year student reading this book will come away with the 
impression that the problems with which gestaltists concern 
themsdves are peculiar to that approach alone. 

If, as the author states, the aim of this book b to moke the 
student aware of the need for a questioning attitude, might it 
not be advisable to start with a study of the way in which we 
use words in questioning, formulating, and analysing a state- 
tnent? For example, in his discussion of perception Wolff says: 
"How can we unite the opposite theses that things actually ace 
OA they baaleally look to us, and that things are not as they 


look but reflect our imagination?” The reviewer is puzsled by 
what Wolff means by ^actually,” ^basically,” “reflect,” etc. 
Are wc referring to the same phenomena when we use the same 
words? It should be noted that neglect of the study of the 
function of language is a characteristic of practically oil 
psychology texts. 

The chapters on Depth Psychology and Personality present 
the data in these areas in a more rounded fashion than do most 
psychology texts; however, devoting two and a half pages to 
“techniques and aims of Depth Psychology” is likely to give 
a distorted picture. 

The first-year student will probably find this book mtereat- 
ing and stimulating. Representing as it does a particular the¬ 
oretical orientation in psychology, it should be used in con¬ 
junction with other texts with different approaches. 

Skvmour B, Sakason 

Yale University 

Guide fo the /lYerafureo/ mof/iemoffcs and physics fnefu- 

ding related works in engineering science*Nathan Grier 

Parke, III. New York-London: McGraw-Hill, 1947. Pp, xv 

+ 205. $5.00. 

Despite the fact that mathematics, physics, and their appli¬ 
cations in engineering are among the oldest of the sciences, 
their voluminous literature has been, and still is, difficult to 
get at. The student of these sciences, beginner and specialist 
alike, and the librarian who, except in rare cases, is not ac¬ 
quainted with these subjects have long needed a guide to pub¬ 
lications in these fields. This need has now been admirably met 
by Nathan Grier Parke, HI, of the Massachusetts Institute 
of Technology. As a matter of fact, useful as this work will 
be to the cx|iert. it will prove a real boon to that fast-growing 
army of workers in other sciences who must use mathematics 
and physics as tools in their ovm work. 

The book licgins with a chapter on the f)rinciple8 of reading 
and study which is followed by chapters on scif-directed educa¬ 
tion, how to conduct a literature search, and how to use 
periodicals. The directions given are clear and concise, and the 
reviewer feels that, based upon his experience in the Reference 
Department of the world’s greatest library, even sficciulists in 
the physical sciences will profit from reading Uie first half at 
Prof. Parked guide. 

In the second half of his book, roughly more than half the 
volume, the author presents a list of some 1,800 works in 
mathematics, physics, and related subjects representing, in 
fact, a carefully selected library in these subjects. Indeed, 
about half the titles ore represented m Dr, Parke’s personal 
library, while the rest were selected from a study of review 
journals and catalogues and by checking the reference shelves 
of such collections as those at Johns Hopkins, M and the 
Library of Congress. Not only standard works in English, but 
also many in French, Italian, and German arc listed. 

Preceding the list erf titles is a classification of the subject 
matter of the text. The references/however, are arranged imte 
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m dlphftMcal list of subject headings wMch, while it does 
penult ol indefinite expansion, does not bring all rdevant 
material together. In fact, it is not quite dear why Dr. Padre, 
having constructed a dassification, did not use it, aimply 
adding an alphabetic relative index as a key. Access to the 
titles by author is provided through an author index. 

The Iwok on the whole is well produced although the use of 
lower-case type for the subject headings is somewhat annoying. 

As a librarian 1 am grateful to Dr. Parke for his valuable 
guide. 1 believe that all who use his book will express a similar 
sentiment. 

Mosrib C. Liukind 

L^ary of Congrexs^ Washingtoity D, C. 

r 

Dyntanic aspects of htochemixfry. Ernest Baldwin. New 

Vork: Macmillan; Cambridge, Engl:at the Univ. Press, 1947. 
xvui + 457. $4.00. 

llie author has devoted this text to enzymes (5 chaptm) 
and metabolism (11 chapters). 

The chapters on en^^mea cover this field very well. Groups , 
of enzymes are discussed which usually receive little attention. 
One could wish that the author had summarized all the chap¬ 
ters as was done In the case of the first two. 

In the chapters on metabolism, the role of individual amino 
adds is featured. In the opinion of the author the end product 
of nitrogenous metabolism is baaed on the availability of water 
to the organism. Emphasis is placed on adenosine triphosphate 
as the only source of energy that can be directly utilized by 
living organisms. 

The close resemblance of the carbohydrate metabolism of 
yeast and muscle is discussed. 

The author has accepted as fact that virus proteins can 
^‘reproduce.’* So far os one of these proteins is concerned, It has 
been shown that it can be “sterilized*' by appropriate means 
without loss of any of its physicochemical properties. 

The text is well written, in simple, clear language and should 
be a requirement for every graduate student in the field of 
biological chemistiy. 

WiLLUH H. WgLKga 

UftksrsUy of Illmois CoUsge of Medicine^ Chicago 


Scientific Book Register 

Chrysler, M. A., and Edwards, J, W. The ferns of New 
Jersey. New Brunswick, N. J.: Rutgers Univ. Press, 1W7. 
Pp. vii -f 201. (lUustiated.) $4.00. 

Copeland, Edwin Bingham. General FUkum; (he genera of 
Jems- (Annales Cryptogantici ei Phytopathologkit Vol. 5, 
Frans Verdoom, F-d.) Waltham, Mass.: Chronica Botanica; 
New York; Stechert-Ilafner, 1947. Pp, xiv 4- 247, (Illus¬ 
trated.) $6,00. 

Davies, Owen L. (Ed.) Statistical methods in reswch and pro^ 
ductiatty with special r^erence to the ehmical mdusiry* 
London-Bdinburgh: Oliver and Boyd, 1947. Pp, xi 4* 292. 
28/-. 

Davis, Haxxowell, et al- Bearmg aids: an experimental study 
of design o^edms- Cambridge, Mass.'.Harvard Univ. Press, 
1947. Pp. viU + 197. 
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;Oou),flA&R4r,(Eds.) Cim^ e&ej^mdesenihetapy, (Vdl# 
11.) New Votk: Macm^lan, Wl Pp. xx 4 554. *3.75. 

HotiOEK, Olaf A., and Watson, Eenneth M. ChmiedI 
process principles. Pt 11; Tkermodyntmics. New York; John 
Wiley; London: Chapman k Hall, 1947; Pp. xlvU 4- 457-804. 
$5.00. 

Hdtchinson, j. B., SiLOw, R. A., and Stephens, S. G. The 
eeolution of Gossypirnty Ond the differenHatum of the culHeated 
cottons, (Empire Cotton Growing Corp,) New York: Oxford 
Univ. Press, 1947, (illustrated.) $4.25. 

Jones^, Burton W. Elementary concepts of mathematies. New 
Work: Macmillan, 1947. Pp. xiU 4- 294. $4B0. 

Ranxgis, James. Chemical and technical stenography: technical 
Gregg stenography with special ouUines and textual matter far 
the fields of chemistry and metallurgy. Washington, D, O.; 
James Kanegis (P. 6. Box 1121), 194J, Pp. viii -f 587. $5.00, 
(Lithoprinted.) 

Kelley, Truman Lee. Fundamentals of statistics. Cambridge^ 
Mass.; Harvard Univ. Press, 1947. Pp, xvi 4 755. $10.00, 

Lee Reuben. Electronic transformers and.circuits. New York; 
John Wiley; London: Chapman k Hall, 1947. Pp. vii 4 282. 
(Illustrated.) $4.50. 

Lull, Richard Swann. Organic evolution, (Rev. ed.) New 
York: Macmillan, 1947. Pp. xx 4 744. (lUustrated.) $8.00. 

Lundbe&o, Walter O. A survey cf present hnovdedgey re¬ 
searches, and practices in the United States concerning the 
stahiliz^ion of fats. (The Hormel Institute, Univ. Minne¬ 
sota, Publ 20.) Minneapolis: Univ. Minnesota, 1947, Pp. 45, 
Free upon request to the Hormel Institute, Austin, Minne¬ 
sota. 

NiETnAMMEK, Th. Die genauen Methoden der astronomUck^ 
geograpkiseken Ortshestimmung. Basel, Switzerland; Dnidc 
von E. Birkh&user, 1947. Pp. 181. 

Riddle, Oscar. Endocrines and constitution in doves emd 
pigeons. Washington, D. C.: Carnegie Institution of Wash¬ 
ington, 1947. Pp. xi 4 506. (Illustrated.) Paper, $3.00; ck>th^ 
$4.00. 

Rosen, Edward. The naming of the ietescope. New Yorit: 
Henry Schuman, 1947. Pp. xvi 4 110. (Illustrated.} $2.50. 

ScHWARZKOKr, Paul. Powder metallurgy: Us physics msd pro¬ 
duction. New York: Macmfllan, 1947. Pp. xii 4 379, (Bka. 
ttated,)$8.00. 

Shebman, Henry C, Cakmrn and phosphorus in foods and 
nutrition. New York: Columbia Univ. Press, 1947. Pp. vi 4 
176.12,75. 

SlSAU, J. W. B. The use of aerial sumy in forestry and agrkud^ 
ture. (Im>4rial Agricultural Bureaux, Joint ihtbf. No. 9.) 
Oxford, : Imperial Forestry Bureau, 1947. Pp, 59 4 57 

plates. 7s. 6da 

Sexlung, WnxiAM T., and Richardson, Robert 
my. (2nd ed.) York: Henry Holt, 1947.1^. xl 4 692* 
(litoBtratod.) $4.75. 

WoBiANOTON, Hu M. Ffeihistifric indiasU cf the Sputhm^^ 
Denver, Odo.: Colorado MitaeiUD ol 
Pp. 191* (IBuitrat^O Paper» $1*50; Gk^ 



Preview of the ll4th Meeting, AAAS: 

Chicago, December 26-31, 1947 


General Information 

Sirty-five Association sections and aifdiated societies 
will present programs at the Chicago meeting. In addi¬ 
tion, meetings have been scheduled for the organization 
of tw'o new .scientific societies, one in the field of system¬ 
atic zoology and the other in the field of the social and 
eainomic sciences, specifically the study of invention. 
Other groups, such as the Natural Resoui^ces Council of 
America, Crassland Research Foundation, and Ecolo¬ 
gists’ Union, are meeting jointly with related societies. 

Tlie physical arrangements for the meeting were made 
with the heli> of Fred Puffer, of the Chicago Convention 
Bureau, and local committees; in several cases arrange¬ 
ments were made by rcfiresentatives of the cooperating 
.societies. Through the Convention Bureau the AsscKia- 
tion ohtaihed commitments for about 4,000 hotel rooms. 
Commit men Is for session rooms were obtained from the 
sales managers the Blackstonc, Congress, Palmer 
House, Sherman, and Stevens Hotels. Officers of The 
University of Chicago generously provided meeting 
rooms for societies desiring to meet on the campus of the 
University. In every case, societies having closely related 
interests have been assigned meeting rooms in the same 
or adjacent hotels, in order that their members may 
mingle conveniently with a minimum of outdoor travel. 

The following institutions in the Chicago area named 
representatives to organize the local committees: 
Chicago Academy of Science, Chicago Historical Society, 
Chicago Natural History Museum, Chicago Technical 
Societies Council, DePaul University, Elmhurst College, 
George Williams College, Illinois Institute of Technology, 
Lake Forest College, Museum of Science and Industry, 
National College of Education, Northwestern. University, 
Roosevelt College, Saint Xavier College for Women, 
John G. Slicdd Aquarium, University of Chicago, Uni¬ 
versity of Illinois, and Wheaton College. At a meeting of 
committee members early in 1947, Paul Jenkins, secretary 
of the Chicago Technical Societies Council, was elected 
general chairman. His tasks have been to coordinate the 
activities of the subcommittees and to ser\'c as their 
intermediary with the administrative officers of the 
Association. The five subcommittees arc: Fimnce; 
W. P. Cortelyou, Roosevelt College, chairman; Gilbert 
A. Force, Illmois Institute of Technology, treasurer; 
Mquipmmi: R. T, Van Niman, Chicago Teduiical 
Societies Council, cluirman; FublicUy: Jeannette I/^iwrey, 
Thift University of Chicago, chairman; Recepiion and 
Enkriattmeni: Margaret Scriven, Chicago Historical 
Soc^otiy, chairman; Re^isiraiiot^i Hans 0. Hoeppner, The 
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University of Chicago, chairman. The general functions 
of these committees include raising funds to defray local 
committee expenses, providing equipment for the meet¬ 
ings of the sections and societies, aiding in the direction of 
press room activities, arranging for the general reception, 
and facilitating registration. 

Reservations for sleeptnf* accommodations may yet be 
made through the AAAS Reservation Center, Chicago 
Convention Bureau, 33 N. La Salle Street, Chicago 2. 
Wlien writing for reservations, give your home address, 
dates of arrival and departure, and three hotels in order of 
preference, The hotel headquarters for all sections and 
societies meeting with the Association follow: 

The Shtrmo-n Hotel will lie the general headquarters of 
the .Association, housing the Press Room (Parlors L, M, 
and O) and the busbicss meetings of the Association. 

Congre^,? Hotel: American Association of Economic 
Entomologists, American Microscopical Societjq Ameri¬ 
can Society of Naturalists, American Society of Parasi* 
(ologists, Beta Bela Bela, Ecological Society of America, 
Entomological Society of America, Society for the Study 
of lA’olution, Society of Systematic Ziwlogists. 

ContinenUd Hotel: Econometric Society. 

Palmer House: Section B (Physics), Section O (Agri¬ 
culture), American Association of Physics Teachers, 
American Dietetic Association, American Meteorological 
Society, American Physical Society, American Society 
for Horticultural Science, Honor Society of Phi Kappa 
Phi, J'hilosophy of Science Association, Pt I.aml>da 
Theta, Potato Association of America, Society for 
RoscarcJi in Child Development. (Meetings of Section B, 
American Association of Physics Teachers, American 
Meteorological Society, and American Physical Society 
will be held on tlic campus of I'hc University of Chicago.) 

Sherma^i Hotel: Section A (Mathenuitics), Section C 
(Chemistry), Section U (Astronomy), Section E (Geology 
and Geography), Section H (Anthropology), Section I 
(Psychology), Section K (Social and Economic Sciences), 
Section L (History and Philosophy of Science), Section 
M (Fmgmeering), Subsection Nd (Dentistry), Sub¬ 
section Nm (Medicine), Subsection Np (Pharmacy), 
Section Q (Education), American Chemical Society 
(Chicago Section), American Nature Study Society, 
Cooi)erativje Committee on Science Teaching of AAAS, 
National Association o{ Biology Teachers, National 
Science Teachers Association, PL Gamma Mu, Research 
Council on Problems of .\lcf)hol, Sigma Ddta Epsilon, 
Society of the Sigma Xi. 

Stevens Hold: Section F (Zoology), Section G (Botany), 
Aificrican Fern Society, .American Phytopathological 
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Society^ Ax^etican Society of Plant iHiysiologists^ Anteri* 
can Society of Professional Biologists, American Society 
of Plant Taxonomists, American Society of Zoologists, 
Biometric Society (Eastern North American Region), 
American Statistical Association (Biometrics Section), 
Botanical Society of America, Inc., Genetics Society of 
America, Herpetologists League, Limnological Society of 
America, Mycological Society of Anicrica, Phycological 
Society of the Americas, Sullivant Moss Society. 

Tht main regtslraiicn center will be located adjacent to 
the Exposition Hall in tlie Stevens Hotel and will be open 
from S:30 A.M. to 9:00 P.M. daily. Hours for supple- 
mento/ry registralion desks in other hotels are: Cmigress 
Hotelf Monday and Tuesday, December 29 and 30, 8:30 
A.M. to 5:00 P.M.; Palmer House^ Monday and Tuesday, 
December 29 and 30,8:30 A,M. to 5:00 P.M,; Sherman 
Hotels Friday, December 26 through Wednesday, Decem¬ 
ber 31, 8:30 A.M. to 9:00 P.M. 

The registration fee is $2.00 for members and college 
students and $3.00 for nonmembers. Upon payment of 
the correct registration fees, members and guests will 
receive copies of the General Program and Convention 
Badges. Display of the .AAAS Convention Badge is re- 
({uired for admission to the scieiilific sessions of nearly all 
sections and societies. 

Advance registrants who have received their programs 
and badges prior to the meeting are asked to call at the 
AAAS Information Desk in the main registration area, 
in the Stevens Hotel, where maps and special literature 
may be obtained which will guide the visitor about 
Chicago. Other desks for the sale of meal tickets for 
breakfasts, luncheons, and dinners sponsored by the 
affiliated societies will be found in tJic main registration 
area, as w^ell as booths for the distribution of tickets to 
entertainment features. Persons who did not receive defi¬ 
nite hotel reservations at the time of advanced registra¬ 
tion should, on their arrival, notify the attendant at 
the Information Booth in the Stevens Hotel of their 
local addresses for posting in the Visible Directory. 

The Visible Direciory will be located in the Stevens 
Hotel, basement elevator lobby, adjacent to the registra¬ 
tion desks, and will be open for inspection 24 hours a 
day. The Registration Cards of all who register will be 
in the Visible Directory, 

Mail and telegrams addressed in care of the AAAS will 
be delivered by the Post Office and wire services to the 
AAAS Information Desk in the Stevens Hotel, While 
every effort will be made to notify addressees who arc 
listed in the Visible Directory, the Association assumes no 
responsibility for the delivery of mail and tefegrams. 
Items not called for will be returned to the sender at the 
close of the meeting, December 31. Telephone and 
personal messages will be filed alphabetically at the 
AAAS Information Desk^ which may be reached by 
telephone through the Stevens Hotel. 

Transporiation fatties are abundant in Chicago— 
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hus, elevated, and taxL 

travel in the Ariea/^ in whi^ most of the meetmgs 
will be held, may be made for lOt car fare. Maps of tfte 
**liOO|> Area” will be available for ready orientation (see 
General Program). Members of societies meeting on the 
campus of The University of Chicago may travel from the 
“Loop” to the 59th Street Station on the Illinois Central ^ 
Railway at a fare ot ilt one way, 20^ round trip. 

Press Sendee. All persons who will deliver addresses or 
presciU [>apers at the Chicago meeting arc requested to 
provide the Press Service with copies of abstracts of 
their pliers as far as possible in advance of the meeting. 
Complete manuscripts are required of papers presented 
by qfiickrs of the Association and by oncers and invited 
speakers appejri'ing on the programs of the affiliated and 
associated societies. All abstracts and manuscripts avail-^ 
able in advance of the meeting sliqfuld be sent to the 
AAAS Press Director, Dr. Sidney Negus, Medical College 
of Virginia, Richmond, preferably before mid-December, 
’so that copies may be mailed to the science writers 
in time for them to examine and interpret the subject 
matter and to seek authoritative advice if necessary. 

The Press Room at the Chicago meeting will be iii the 
Sherman Hotel, Parlors L, M, and O, and will be equipped 
with duplicating machines to reproduce copies of papers 
delivered to the Press Director during the meeting, as 
well as with tables, bulletin boards, telephone outlets, 
reference texts, etc., to facilitate the work of the science 
writers. A pneumatic tube system for handling wire 
service is installed in the Sherman Hotel. 

AAAS Business Sessions 

The Executive Committee of the Association’s Council 
will hold its first session in the Administrative Secretary’s 
suite at the Sherman Hotel at 10:00 A.M. on Saturday, 
December 27. 

The Council of the Association will meet on Sunday, 
December 28, at 3:00 P.M., in the Club Room of the 
Sherman Hotel A second session of the Council will be 
held in the Club Room at 9:00 A.M. on Tuesday^ Decem¬ 
ber 30. 

The Academy Conference will be held in Room 110, 
Sherman Hotel, at 4:00P.M. on Saturday, December 27. 
Conferees will discuss the development of sctentiSc per¬ 
sonnel for industry and educational instituttona, full 
subsistence science scholarships, the inffutmoe of acader 
mies on better science teaching, and the obligation of tht 
State Academy to the Junior Academy, At 6:00 P,M. 
the group will attend the Academy Conference Dinner 
sponsored by the AAAS, 

AAAS Ptize Awards 

The Annual One Thomand DdUar Pme, estabUshod in 
1923, will be awarded to the author of a notable qm* 
trff>ution to science presented on a regular prognun of the 
Chicago meeting* The Prbse will be awarded 
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Fftyiie (jeoolQ£y)> IndiaBa University, dmirman; Malcolm 
Bole (diemiatry), Northwestern University; A. J, 
Ben^ister (physics), The University of Chicago; and 
WiiUam R. Tajdor (botany), University of Michigan. 
It is not necessary that the prizewinner be a member of 
the Association. AU papers appearing in the General 
Programt except presidential and vice-presidential 
addresses and invited papers, are eligible for the Prize. 

Tht AAAS’Gcorge Wesiinghouse Sdctice Writing 
Awards will be presented at a ceremony to be held in the 
West Ballroom of the Stevens Hotel at 6:15 P.M. on 
Saturday, December 27. Awards of $1,000 each will be 
made to two writers, one for superior science reporting 
in newspapers, the other for an article on science published 
in a magazine. The judges of the awards are: H. L. 
Mencken, of the Baltimore «Si«n papers; Benjamin M. 
McKelway, editor, Washington Star; Edward Weeks, 
editor, Atlantic Monthly; Clifton Fadiman, literary 
critic; Ruddf Flesch, author of The art of plain talk; 
Kenneth Olson, dean, Northwestern University School 
of Journalism; PIdward Weidlein, director, Mellon 
Institute; Detlev W. Bronk, chairman, National Re¬ 
search Council; and Morris Meister, principal, Bronx 
High School of Science, chairman of the Committee of 
Judges. 

The First InUmaiional Salont ^^Photography in Science,'* 
spcMisored by The Scientific Monthly and the Smithsonian 
Institution, is under way. For judging on October 27, 
competitors from 38 states and 3 foreign countries sub¬ 
mitted 361 prints, 243 in the black-and-white division 
and 118 in the color division. Most of the prints were on 
display during November in the Arts and Industries 
Building of the Smithsonian Institution of Washington. 
During the Chicago meeting they will be shown at the 
International Science Exhibition in the Stevens Hotel. 
Later they may be seen at the Buhl Planetarium, 
Pittsburgh, and at the Cranbrook Institute of Science, 
Bloomfield Hills, Michigan. In the color division first 
place was awarded to Thomas C, Poulter, Armour Re¬ 
search Foundation; in the black-and-white division first 
place went to Edwin R. Willis, The Ohio Slate 
University. 

AAAS Special Sessions 

At each of its annual meetings the Association sched¬ 
ules a number of special sessions for the presentation of 
broad surveys of important fields of science. On Saturday 
morning, December 27, the Office of Naval Research 
(ONR) will l^csent a report to scientists on research and 
Navy policy. Admiral Paul F. Lee, Chief, ONR, presid- 
itig« ONR^University sciences programs will be 
tfvimbd, fofiowed by a discussion led by Karl T. 
Cetaiptli^ M.LT. 

^ afternoon, December 27, the annual 

Gepgiaphie-AAAS Uluatated popular lecture 


will featme Harold F, Weaver in a report of the BtariSian 
Eclipse Expedition. Colored motion pictures will show 
the total eclipse of the sun and the preparations made by 
the E:q>edition to observe it in Brazil. 

James B. Conant, president of Harvard Univerrity, 
will deliver his address as retiring president of the 
Association, on Saturday evening, December 27, Ibe 
subject of Dr. Conant's address will be, “The Role of 
Science in Our Unique Society.” Members of the Exec¬ 
utive Committee of the Association and eminent 
scientists and citizens of Chicago have been invited by 
the Local Committees to be present on the Speaker's 
Platform, Following the address, the officers of the 
Association and the Chicago hosts for the occasion wUi 
receive members and guests at a general reception to be 
hold in the Louis XVI Room of the Sherman Hotel, All 
members and guests of the Association are cordially 
invited to attend the Presidential Address and the 
Reception which will follow it. 

On Sunday evening, December 28, the AAAS Coopera¬ 
tive Committee on Science Teaching will present a forum 
on “The Effectiveness of Science Teaching.” The forum is 
based on a report by the Committee to the President's 
Scientific Research Board. Topics to be discussed will be 
the shortage of scientific personnel, particularly of 
science teachers, and methods for making up the defi¬ 
ciencies. Karl Lark-Horovitz, General Secretary of the 
Association and chairman of the Cooperative Committee, 
will preside. The panel of participants includes Philip 
Powers, R. W. Lefier, Morris Meister, Raleigh Schorling, 
Glen Blaydes, and L. W Domm. 

A full day's symposium on “Science in National 
Affairs” has been arranged for Monday, December 29. 
At the morning session, which will be devoted to “Atomic 
Energy Developments,” W. Zinn will discuss “Develop¬ 
ments of Atomic Energy at the Argonne NationaP 
Laboratory”; L. J. Haworth will report on “The Brook- 
haven Laboratory and Plans for Fundamental Research 
in the Atomic Energy Commission”; Paul Aeberaold will 
discuss “Radioactive Isotopes and Their Application to 
Peacetime Use of Atomic Energy”; and Philip Morrison 
will give an “Appraisal of Atomic Energy Progress." 

The Monday afternoon session has been built around 
the President's Scientific Research Board Reports. £. U. 
Condon, National Bureau of Standards, will interpret 
the reports in relation to the “Federal Research Program 
in the Civilian Agencies." L. R. Hafstad will report 
similarly on the “Federal Research Program in the 
Armed Services.” W. W. Lambert and D. W. Bronk will 
describe, respectively, “The Administration of Federal 
Research" and “The National Medical Research Pro¬ 
gram." 

Nation^ Welfare and Science will be the theme of the 
evening session on “Science in National Affairs." J. 
Donald Kingsley, will speak on “Scientists and Fedend 
Reai^icfa," folio's^ by W. W. Waymack, mmber of ^ 
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U. S, Atomic Energy Commission, whose subject will be 
‘^Scientists and the Atomic Energy Program.” 

On Tuesday morning, December 30, a symposium on 
“Insuring Adequate Scientific Personnel Resources” will 
be presented under the auspices of the National Security 
Resources Board, Executive Office of the President. The 
sdicdule of titles indudes “Forecasts of Probable Supply 
and Demand,” by Ewan Cl ague, Bureau of Labor 
Statistics; “Programs for Full Utilization of Present 
Resources,” by A. H. Hausrath, Office of Naval Re- 
scardi; “Promising Innovations in University Programs 
to Meet Current Demands,” by A. B. Bond.s, Jr., Presi¬ 
dent's Commission on Higher Education; and “Needed 
Adjustments in University Plans and Programs to Meet 
l-rong Range Needs,” by Arthur Adams, Provost, 
Cornell University. 

On Tuesday evening, Decemix'r 30, the AAAS-Sigma 
Xi lecture will he i)resentcd by Glenn T. Seaborg in the 
Grand Ballroom of the Sherman Hotel. Dr. Seaborg 
will address the meeting on “The Eight New Synthetic 
Elements.” . 

Programs of the AAAS Sections 
and the Societies 

Sectim A {Mathematics) and the Jmtilute oj Maihe- 
matical Statistics will meet jointly in sessions for con¬ 
tributed papers on Monday and Tuesday, December 29 
and 30. R. E, Danger, retiring vice-president of the 
Section, will pre.sent an address on “The Solution of 
Differential Equations in the Presence of Turning Points” 
at the Monday afternoon session. 

Section B (Physics) will present two symposia jointly 
with the American Physical Society on Monday and 
Tuesday, December 29 and 30: “High Altitude Research 
by Rockets” and “The Physics of Polymers of Biologi¬ 
cal Interest.” On Tuesday afternoon, L. A, DuBridge, 
retiring vice-president of the AAAS and chairman of 
Section B, will speak on “The Ph)^sics of Radar.” In 
addition to contriliutod papers, the firogram of the 
American Physical Society includes invited papers of the 
Division of High-Polymer Physics. Among titles selected 
at random from the program of the APS are; “Beta 
Spectra of Cu(64) as a Test of the Fermi Tlieory,” 
“Introduction of Two Neutrons Into Atomic Nuclei 
Under H(3) Bombardment,” “Adsorption Analysis of 
High-Molecular Substances,” “Ratiioactivc Selenium 73 
and 75,” “'i'hc Effects of I’ile Bombardment on Uncured 
Elastomers,” “Mesotrons in the Stratosphere,” “The 
Magnetic Susceptibility of Uranium ()xalate,” “Dynamic 
Mechanical Properties of Rubberdike Materials,” ‘‘Low- 
Tcmi:)eraturc Transformations in Lithium and Some of 
Its Alloys,” “Theoretical Analysis of the EfTect of Im¬ 
perfections in Diffraction-Gratings,” and “Ahsor])tion of 
Microwaves by Hydrogen Atoms.” The Americiiii 
Physical Society will also participate jointly with the 
American Association of Physics Teachers in the pres- 
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entation of a symposium on “Microwaves and Their 
Uses.” All meetings of the physical science societies will 
be held at The University of Chicago. 

The American Association of Physics Teaahers and the 
Afnerican Physical Society will also meet jointly for a 
dinner session at the International House, The University 
of Chicago, 7:00 P.M., Tuesday, December 30. E. 
Klopsteg will present the evening address, “Bows and 
Arrows.” The general business session of the Society will 
be held in Kent Theater on Tuesday morning, December 
30. At this session Marsh M. White will discuss “The 
ytiliJ5alioii of Pliysicists by the Army of World War II.” 
In addition to a program of contributed papers to be 
presented on Monday afternoon and tht: joint session wiUi 
the American Physical Society, the American Association 
of Physics Teachers will meet jointly with the AAAS 
Section on Physics at the Oricniil Institute, Tuesday 
afternoon, December 30. 

The American Meteorological Society plans to meet on 
Monday morning and afternoon and Tuesday morning, 
December 29 and 30. In addition to contributed papers, 
the Monday afternoon session will be a symposium on 
“Experimental Meteorology and InstrumenUtion.” All 
meetings will be ludd in Room 122, Social Science Re¬ 
search Building, 59th Street near University Avenue, 
Tlic University of Chicago. 

Sigma Pi Sigtna will hold its annual luncheon in con¬ 
junction with the meeting of the American Physical 
Society at 12:30 P.M., Tuesday, December 30, in the 
Quadrangle Club of The University of Chicago. Advance 
reservations may be made by writing to M. W. White, 
Executive Secretary of the Sigma Pi Sigma, Physics 
Department, Pennsylvania State College, State College, 
Penns 3 dvania. During the meetings tickets may be 
obtained at the registration desk in the Palmer House 
Hotel until 10:00 A.M., Tuesday morning. 

Section C (Chemistry) will meet jointly with the Ameri¬ 
can Chemical Society, Chicago Section, on Friday, 
December 26. Special symposia sponsored by the Sec¬ 
tion will be held on Friday afternoon, and Saturday and 
Sunday mornings and afternoons. These include “In¬ 
dustrial Processes,” “Mechanisms of Hydrocarbon Re¬ 
actions,” and “Photosynthesis.” The symposium on 
“Photosynthesis” is divided into three subheadings: 
“Mechanisms in Photosynthesis,” “Isotopic Tracers in 
Photosynthesis,” and “Quantum Efficiencies in Photo¬ 
synthesis.” Titles of the program of Section C selected at 
random include: “Attempts to Synthesize Large Con¬ 
jugated Ring Systems,” “Some Recent Developments in 
Antibiotics,” “Free Radical Additions to Unsaturated 
Compounds,” “The Mechanism of Isomerization of 
Saturated Hydrocarbons,’' “The Addition of Aromatic 
Compounds to the Carbon-Carbon Double Bond/* 
“Chlorophyll Studies,” “Chlorophyll Formation «tnd Re¬ 
lated Processes,” “Thoorlesof Photosynthesis,” ‘Troblems 
in Photosynthesis.” The Section will hold a lunchoon 

SCXEKCE* l>Aceod>er m mi 



^ch day of the meeting period and Jointly with the 
American Chemical Society, Chicago Section, on Friday. 

Tht Amerimn Chtmi^al Society, Ckicaso Section, will 
hold its annual meeting jointly with the AAAS Section on 
Chemistry (C) on Friday, December 26. Sessions will be 
held on Agricultural and Food Chemistry, Chemical 
Education, Industrial and Enginccrijig Chemistry, 
Organic Chemistry, Petroleum Chemistry, Radio¬ 
chemistry, Biological and Pharmaceutiatl Chemistry, 
Physical Chemistry, and Inorganic and Analytical 
Chemistry. Titles from among these sessions include; 
‘*A New Method for Determining Storage Changes and 
Quality of Foods,^‘Science in Liberal Education,” 
‘‘Dt'structivc Alkylation of Hydrocarbons,” “Polymeriza¬ 
tion of Olefins in Cracked Gases,” “A New Radioactive 
Series,” "Progress in Histamine and Antihistamine 
Research,” "A New Method for the Titration of Basic 
Groups of Amino Acids and Proteins,” and “Statistical 
Analysis of Physical Constant Data of Hydrocarbons.” 
All meetings will be held in the Sherman Hotel, 

Section 1) {Astronomy) will meet on Friday and 
Saturday, December 26 and 27, at the Sherman Hotel. 
The Friday afternoon session includes such titles as “Oti 
the Origin of Meteorites” and “A Theory of the Origin of 
Cosmic Rays.” On Saturday morning G. Van Biesbroeck 
will present an address as retiring vice-president of the 
AAAS and chairman of Section D, cntitletl “The Einstein 
Shift in the SuiPs Gravitational Field.” A sym[K)sium on 
“The Origin of the Earth” will be held on Saturday 
afternoon, F. R. Moulton, presiding. The titles include 
“Facts of Geology and the Origin of the Earth,” “Struc¬ 
ture of Earth's Interior and the Origin of the Earth,” 
“Elements in Meteorites and the Eartli's Origin,” 
“Theories of the Origin of the Earth,” and “A New 
Theory of the Origin of tlie Earth.” This symposium will 
be held jointly with the AAAS Section on Geology and 
Geography. 

Section E (Geology and Geography) will meet on Friday 
and Saturday, December 26 and 27. The Friday sessions 
will be devoted to a symposium on “Problems of Mis- 
sissippian Stratigraphy and Correlation,” and the Satur¬ 
day sessions to “Methods of Ground-Water Investi¬ 
gation.” A joint session will also be held on Saturday 
afternoon with the Section on Astronomy (see above). 
On Friday afternoon John L. Rich will present an address 
as retiring vice-president of the AAAS and chairman of 
Section E, on “Goals and IVends in Geological and 
Geographical Research.” Among the papers to be 
presented at the sessions are “Status of Mississippian 
Stratigraphy in the Appalachian Region,” “Problems of 
Mississippian Stratigraphy in Southwestern United 
States,” “Paleontological Comparison of American and 
European Mississippian Sections,” “Ground-Water Ex¬ 
ploration by the Electrical Resistivity Method,” and 
“The Ufie of Soil Maps in Ground-Water Investigations 
in 
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Section F (Zoological Sciences) will hold no formal 
sessions of its own aside from a brief business meeting at 
12:00 noon, Tuesday, December 30, in the French Room, 
Blacks tone Hotel, and the retiring address of the vice- 
president of the AAAS and chairman of Section F, Franz 
Schrader. Dr. Schrader will speak on “Three Quarter- 
Centuries of Cytology,” following the Zoologists’ Dinner 
I'uesday evening. 

The American Association of Eccmotnic Entonwlogists 
will meet Saturday through Tuesday, December 27-30, 
at the Congress Hotel. The opening joint session with the 
Entomological Society of America on Saturday afternoon 
will be on training teachers in entomology, methods of 
teaching entomology, and the professional placement of 
graduate students in entomology. Running concurrently 
with this session will be the AAEE Section of Insecti¬ 
cides, including the chemistry, bioassay, formulation, and 
manufacture of insecticides. On Saturday evening the 
Section of Extension will meet concurrently with a 
session on Insecticides and Equipment. On Sunday 
morning Ernest N, Cory, president of the AAEE, will 
address a joint session with the Entomological Society of 
America on “Totalitarian Insects.” Immediately follow¬ 
ing the address, a meeting will be held on “Insects 
Affecting Livestock and Man.” In the afternoon this 
meeting will be continued concurrently with meetings of 
ihe Section of Plant Pest Control and Quarantine, 
Section of Apiculture, and a session on “Insects Affecting 
Miscellaneous Crops.” The Entomologists’ Banquet will 
be held in the Casino Room of the Congress Hotel on 
Sunday evening, December 28. On Monday morning 
Stephen S. Easter, of the United Nations Food and 
Agriculture Organization, will present a general address 
which will be followed by a symposium on “Th<‘ Tqxlcity 
of Insecticides to Plants, and Animals Other Than Man ” 
Three concurrent sessions will be held Monday afternoon: 
“Administrative Problems of Airplane Application of 
Insecticides,” “Insects Affecting Fruit Crops,” and 
“Insects Affecting Cereal and Forage Crops.” Alfred E. 
Emerson, of The University of Chicago, will address a 
joint session with the Entomological Society of America 
on Monday evening, December 29. The title of Dr. 
Emerson’s address is “The Zoogeography of the Ter¬ 
mite.” The final sessions on Tuesday afternoon include a 
symposium on the “Effects of Insecticides on Biological 
Control” and contributed papers on “Insects Affecting 
Truck and Vegetable Crops.” 

The American Society of Parasitologists will hold its 
22nd annual meeting on Monday and Tues<iay, De¬ 
cember 29 and 30, at the Congress Hotel. Monday’s 
sessions will be devoted to contributed papers. The 
princij>al paper of the Tuesday morning session will be an 
address by Harley J. Van Cleave, president of tlie Ameti^ 
can Society of Parasitologists. Dr. Van Cleave will 
speak on “Expanding Horizons in the Recognitioi? of a 
Phylum.” The Parasitologists’ Luncheon will be held at 
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12:30 P.M. in the Stevens Building Restaurant^ 17 N. 
State Street. The annual business session will be held in 
the Francis I room of the Congress Hotel at 1:30 P.M., 
followed by a demonstration program commencing at 
3:00 P.M, General pa|)ers on parasitology will form 
the bulk of the morning's program on Wednesday, the 
concluding session in the afternoon being a symposium 
on “Exocrythrocytic Forms of Malarial Parasites/' 

The American Society of Zoolojuisis will meet Monday 
through Wednesday, December 20-31, at the Blockstone 
Hotel. Concurrent sessions on Monday morning include 
“Cytology and Cellular Physiology,'* “Embryology/' 
“Endocrinology," “General Physiology," and a joint 
symposium with the American Society of Naturalists, 
ei al.j on the “Genetics of Microorganisms." The Monday 
afternoon session will be held jointly with the Genetics 
Society of America for the presentation of a symposium 
on “Plasmagenes, Genes, and Characters in Parameciim 
aufdiaP Four concurrent sessions have been planned for 
Tuesday morning; “Cytology,” “Embryology,*' “Endo¬ 
crinology," and “General and Cellular Physiology." The 
annual business meetings of Section F and the Society will 
be held at 12:00 noon in the French Room of the Black- 
stone Hotel. A general demonstration program will be 
held in Room 24, Hull Zoological Laboratory, The Uni¬ 
versity of Chicago, on Tuesday afternoon, and motion 
pictures will be shown in Room 14. At 3:00 P.M. the 
motion-picture program will be repeated in Room 106 of 
the Hull Botanical Laboratory. The Zoologists* Dinner 
will be held in the Crystal Ballroom of the Blackstonc 
Hptel at 7:00 P.M. on Tuesday, December $0, Frmz 
Sdirader, chairman of Section F, AAAS, will speak on 
“Three Quarter-Centuries of Cytology." On Wednesday 
morning there will f>e concurrent sessions on “(Cellular 
Physiology and Protozoology/' “Embryology and Gen¬ 
eral Moq)hology/' “Evolution and Ecology," and “Gen¬ 
eral Physiology." The dosing session on Wednesday 
afternoon will be a joint symposium with the Genetics 
Society of .\merica on “Methods for the Genetic Im¬ 
provement of Farm Animals.'* 

The Entomological Society of America will hold its 42nd 
annual meeting from Saturday through Monday, De¬ 
cember 27-29, at the Congress Hotel. In addition to the 
joint sessions enumerated under the American Associa¬ 
tion of Economic Entomologists, there will be an Execu¬ 
tive Committee meeting on Saturday evening, sessions of 
contributed papers Sunday morning and afternoon, a 
session on “Taxonomy and Physiology" Monday after¬ 
noon, a joint session with the Ecological Society of 
America on I'uesday morning, and a Business Session on 
Tuesday afternoon. The annual Entomologists’ Banquet 
will be in the Casino Room, Congress Hotel, Sunday 
evening, December 28. 

The H^petokgists League will hold one joint session 
with the Ecological Society of America on Monday at 
2:00 P.M. in the Casino Foyer of the Congress Hotel. 
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The Society of Syskn^c Z 0 clogfsis has sdiediiled a 
preliminary meeting in Parlor D of the Congress Hold on 
Monday morning, December 29, to consider the organi¬ 
zation of a society of animal taxonomists. All individuals 
interested in the pre^joaed society are cordially invited to 
attend. On Monday afternoon Dr. Francis Hetnnting, 
secretary of the International Commission on Zoologldd 
Nomenclature, will address a meeting to be hdd at 3:30 
in the Upper Tower Room of the Stevens Hotel. Dr, 
Hemming's visit to this country is under the auspices of 
the Smithsonian Institution, Washington, D. C. 

^The American Microscopical Society will hold a lunch¬ 
eon for its Executive Committee at 1:00 P,M. on Mon¬ 
day, December 29, in the Pompeian Room of the 
Congress Hotel. On Wednesday at 4:00 P.M. the 64lth 
annual meeting will be held in tly; Casino Foyer of the 
Congress Hotel. 

The American Society of Naturalists will meet on 
Monday, December 29, and Wednesday, December 31, 
in the Congress Hotel. The program of the 63rd annual 
meeting includes a symposium on “The Genetics of 
Microorganisms/' to be held on Monday morning in the 
Stevens Hotel, H. A. Rodenhiser presiding. The papers 
include “Mutations in Viruses," by W. M. Stanley and 
C. A. Knight; “Bacteriophage Mutations and Interac¬ 
tions Between Bacteriophage Particles Inside the Host 
Cell," by S. E. Luria; “Spontaneous and Induced Muta¬ 
tions in Bacteria," by M. Demerec; “Chromosome 
Behavior in Neurospora During Ascosporogenesis," by 
B. McCUntock and J. R. Singleton; “Genetics of the 
Smut and Rust Fungi," by E. C. Stakman; and “In¬ 
heritance of Pathogenicity in Venluria iftaequalis” by 
G. W. Kcitt. Participating m this session are the Ameri¬ 
can Phytopathological Society, American Society of 
Zoologists, Botanical Society of America, Ecological 
Society of America, National Research Council Com¬ 
mittee on the Genetics of Microorganisnw, and Society 
for the Study of Evolution. 

'fhe Biologists' Smoker, sponsored by the American 
Society of Naturalists, will be held in the Chicago Natu¬ 
ral History Museum, Monday, December 29, at 9:00 
P.M. All biologists are cordially invited to attend. Re¬ 
freshments will be available. Since city bus service to the 
Museum is su^nded at 6:30 o'clock daily, special bus 
transportation will be provided for the smoker. At 10- 
minute intervals between the hours of 9:00 P.M. and 
12:00 P.M. buses will leave for the Chicago Natural 
History Museum (Field Museum) from in front of the 
Stevens Hotel, and also for return from the Museum to 
the Stevens Hotel. Bus tickets may be purchased at the 
ticket booth located in the registration area of the 
Stevens Hotel. On Wednesday morning the Naturalists 
will meet jointly with the Ecological Sodety of America 
and the Society for the Study of Evdution, for a routid*^ 
tabk discasgion on “Bird and Mammal Popujatibn 
Mechanisms." The Ftorentine Ballroom, Cemgress Hbtdi 
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JMo Btta Bek^Biologml FrokmUy will hold a luncheon 
session in the Noith Pompeian Room, Congress Hotel, at 
1:00 P. M. on Monday, December 29, 

The Biomekic Society (Eastern North American 
Region) will meet jointly with the Biometrics Section of 
the American Statistical Association on Friday and Sat¬ 
urday, December 26 and 27, at the Stevens Hotel. 

The Btomekics Section of the American Siaiistical 
Associatim will present a joint syn)ix>sium with the Bio¬ 
metric Society on "Mathematical Biology." Representa¬ 
tive papers include “Recent Advances in Mathematical 
Biophysics," "Mathematics in Radiohiology," "Mathe¬ 
matical Theory of Perception," "The Kinetics of 
Coagulation," and "The Physical Aspect of Organic 
Evolution." 

The Ecological Society of America will hold its 32n(l 
annual meeting from Monday to Wednesday, December 
29-31, at the Congress Hotel. Three concurrent sessions 
on Monday morning will include “Plant Ecology," 
“Animal Ecology," and a joint symposium with the 
American Society of Naturalists, et al., on "The Genetics 
of Microorganisms." The Monday afternoon program 
includes joint scssioi^s with the Hcriictologisls l4caguc, 
the Botanical Society of America, and the Committal for 
the Study of Animal Societies. Tuesday morning's con¬ 
current sessions include "Plant Ecology" and a joint 
meeting with the Entomological Society of America; the 
afternoon sessions include a joint meeting with the So¬ 
ciety for the Study of Evolution, "Applied Ecology," and 
the annual business meeting of the Society at 4:0(1 P.M. 
in the English-Walnut Room of the Congress Hotel. The 
dinner of the Ec'ological Society of America will be held in 
the Florentine Ballroom of the Congress Hold on Tues¬ 
day at 7:30 P.M. The Wednesday morning sessions in¬ 
clude joint sessions with the American Society of Natu- 
"ralists and Society for the Study of Evolution ("Bird and 
Mammal Population Mechanisms"), the Limnological 
Society of America (symjwium on "Bottom Sediments"), 
and the Natural Resources Council of America (sym¬ 
posium on "Conservation and a Stable Society"). The 
final concurrent sessions on Wednesday aftenio<,)n include 
"Animal Ecology," symposium on "The Biota of Mexico 
and Guatemala," the business meeting of the Grassland 
Research Foundation, and the business meeting of the 
Ecologists' Union. 

The Genetics Society of America will meet Monday 
through Wednesday, December 29-31, at the Stevens 
Hotd. The opening session on Monday morning will be a 
joint symposiutn with the American Society of Natu¬ 
ralists, et oL, on the “Genetics of Microorganisms,” A 
joint aynH>osiuin with the American Society of Zoologists 
will be bdd in theafternoon on "The Plasmagenes, Genes, 
and Cfbaracters In Faramecinm On Tuesday the 

>iU meet on the campus of The University of 
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Chicago for sessions of short papers in Mandd Hall, 
morning and afternoon, and a demonstration pto^am in 
Room 13 of the Zoology Building. Concurrently with the 
morning sessions at the University, the Genetics Society 
is sponsoring a joint symposium on "Natural Hybridisa¬ 
tion" with the Society for the Study of Evolution, in the 
Congress Hotel. The annual luncheon and business meet¬ 
ing will be held in Hutchinson Commons, The University 
of Chicago, at 12:00 noon, Tuesday. Sessions on the last 
day of the three-day meeting period will be held in the 
Stevens Hotel. Tlie morning session will consist of short 
papers and the afternoon session will be a symposium on 
"Methods for the Genetic Improvement of Farm Ani¬ 
mals," held jointly with the American Society of 
ZtHilogists. 

The Limnological Society of America will meet Monday 
through Wednesday, December 29-31. Monday's sessions 
of contributed papers will be held at the Chicago Natural 
History Museum. On Tuesday the Society will meet 
jointly wdth the AAAS Section on Engineering for the 
presentation of a symposium on “Limnological Aspects of 
Watc’r Supply and Wa.ste Disposal," at the Stevens HoteL 
"I'he. sessions on Wednesday will i>e held in the West 
BalJnxira of the Stevens Hotel, the morning program 
being a sym}:>osium on “Bottom Sediments," held jointly 
with the Ecological Society of America, and the afternoon 
being devoted to general papers. 

The National Association of Biology Teachers will meet 
Sunday through Tuesday, December 28-30, at the Sher¬ 
man Hotel. From 9:00 A.M. to 3:00 P.M., Sunday, the 
Association will participate with the American Nature 
Study Society in a joint field trip to Dune State Park, 
llie two societies will reconvene Monday afternoon in the 
Sherman Hotel for a panel discussion on “What Is Re¬ 
source-Use Education and How Does It Fit Into Our 
School Program?" On Tuesday a joint symposium on 
“Teaching Behavior in High School Biology" with the 
American Nature Study Society will be held in the morn¬ 
ing and afternoon, followed by the Biology Teachers^ 
Dimier in the evening. Dr. A. L. Windsor will address 
the dinner session on "The Selection and Maintenance of 
Science Teachers." 

The Natioml Research Couficil Committee on iJtc Genetics 
of Microorganisms is sponsoring with the American 
Society of Naturalists, et al., a symjx)sium on “ITie 
Genetics of Microorganisms," Monday morning, De¬ 
cember 29, in the Stevens Hotel. Members of the Com¬ 
mittee; include H. A. Rodenhiser, chairman, M. Demerec, 
H. H. McKinney, A. J. Riker, E. C. Stakman, and W. H. 
Taliaferro. 

The Society for the Study of Evolution will meet Monday 
through Wednesday, December 29 -31, at the Congress 
Hotel. In addition to papers on zoolo©^ Monday after¬ 
noon and on botany Wednesday afternoon, the Society 
will jointly sponsor 5 sympasia: “Genetics of Micro- 
oi^sanisms,'* Monday morning; “Natural Hybridization" 



and “Evdiution and Classification of Angiosperma/’ 
Tuesday morning; '^Evolution and Classification of 
Gyznnosperms,” Tuesday afternoon; and “Bird and 
Mammal Population Mechanisms/’ Wednesday morning. 
J. T, Patterson, L. R. Dice, H. N. Andrews, Thomas 
Park, Aldo Leopold, and Howard K. Gloyd will serve as 
presiding officers. 

The American Society of Professioml Biologists will 
meet on Sunday afternoon in Private Dining Room 4, 
Stevens Hotel, to discuss objectives and future plans of 
the Society. All biologists are cordially invited to attend. 

Section G {Botanical Sciences) will hold a joint session 
with all plant science societies on Saturday afternoon, 
December 27, in the North Ballroom, Stevens Hotel. 
Walter F. Loehwing, as chairman of the Section on 
Botany, will present the AAAS vice-presidential address, 
entitled “The Developmental Physiology of Seed Plants.’’ 
Also scheduled on the afternoon program are: “Correla¬ 
tions Betwei^n Growth, Metabolism, and Salt Accumula¬ 
tion,” by F. C. Steward; “Nutrient Requirements of 
Fungi,” by W. J. Robbins; and “Correlation at the 
Community LeVel,” by Paul B. Sears. 

The American Fern Society^ in addition to participating 
in the joint session with Section G, will hold a single 
session on Saturday morning, December 27, in Room 20, 
Stevens Hotel. R. M. Tryon, Jr,, will present a paper on 
“Ferns of the Sleeping Giant, Thunder Bay, Ontario,” 
followed by a round-table discussion on “Recent Dis¬ 
coveries; Range Extensions,” with a display of fern 
specimens. 

The American PhytopaiJwlogical Society will meet 
Saturday through Tuesday, December 27-30, at the 
Stevens Hotel. Business meetings will be held on Satur¬ 
day, The general sessions will commence Sunday after¬ 
noon with concurrent programs on “Diseases of Corn and 
Small Grains,” and “Diseases of Fruits and Ornamen¬ 
tals.” The Monday morning meetings include a “Fungi¬ 
cide Colloquium” and contributed papers on “Diseases of 
Field Crops” and “Virus Diseases.” The phytopatholo¬ 
gists are also cosponsoring a meeting with the American 
Society of Naturalists, et a/., on Monday morning on the 
“Genetics of Microorganisms.” The afternoon sessions 
arc on “Breeding and Disease Resistance,” “Market 
Diseases of Fruits and Vegetables,” “Extension Workers 
Conference,” and “Plant Disease Survey Conference.” 
The Chicago Bar Association will be the site of the Phyto¬ 
pathologists’ Dinner, Monday evening. Two concurrent 
sessions will be held on Tuesday morning, “Antibiotics 
and Bacterial Diseases” and a joint meeting with the 
Potato Association of America. “Virus Diseases of 
Vegetables” and “Vegetable Diseases” will constitute 
the afternoon programs. The concluding sessions on 
Tuesday evening will include miscellaneous papers and a 
round"table discussion of National Security. 

The' Ammcan Society of Plant Physiologists will meet 
Saturday through Tuesday, December 27-30, at the 
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Stevens Hotel. AU sessions will be joint with the Physio^ 
logical Section of the Botanical Society of Ametica. 
Representative papers include “Urafotm, Phosphate 
Rock, and Eiqpanded Vetmiculite as Nutrient Sources in 
Soilless Culture Experiments,” “Preliminary Studies on 
the Mechanism of 2,4-Dichlorophenox;yacetic Acid in* 
Higher Plants,” “llie Healing Action of Extracts of 
Aloe vera Leaf on Abrasions of the Human Skin,” “Spec¬ 
tral Properties of Protochlorophyll Isolated by Absorp¬ 
tion,” “Phytotoxic Reactions of Blood Sera as an Aid to 
Medical Diagnosis and Therapy,” “Photoperiodic Re¬ 
sponses in Com,” and “Some Common Alcohols as 
Carbon Sources for Plant Tissue Cultures,” Special 
symposia Include a Sunday afternoon session on “Radio¬ 
active Isotopes in Plant Physiological Research,” and a 
Monday afternoon session on “Dormancy.” The Plant 
Physiologists’ Dinner will be held on /Saturday evening 
in the Casino Room of the Congress Hotel Following the 
Charles Reid Bames Life Membership Award, Burton E, 
Livingston will present the Stephen Hales Lecture, and 
B. M. Duggar will speak on “Physiology and Prevailing 
Influences.” 

The American Society of Plant Taxonomists will meet 
jointly with the Systematic Section of the Botanical 
Society of America from Saturday through Tuesday, 
December 27--30. The Plant Taxonomists’Dinner will be 
held in the South Ballroom of the Stevens Hotel on Mon¬ 
day evening, December 29. 

The Botanical Society of America will hold its 42nd 
annual meeting Saturday through Tuesday, December 
27-30, at the Stevens Hotel. In addition to a business 
meeting and meeting of the Gcner al Section on Saturday 
morning, three sessions will be held by other sections. 
The Microbiological Section will hold a 8ymi)osium on 
“Nutrition and Metabolism of Microorganisms,” the 
Physiological Section will meet jointly with the American 
Society.of Plant Physiologists, and the Systematic Section 
with the American Society of Plant Taxonomists. On 
Saturday afternoon all the plant science societies will 
meet with the AAAS Section on Botany, W. G. Loehwing 
presiding. The Botanical Teaching Section will meet Sun¬ 
day morning and afternoon, the latter session being a 
symposium on “General Botany Texts.” Tickets to the 
Botanists’ Dinner, to be held Sunday evening on the 8th 
floor of the Stevens Building Restaurant, 17 North State 
Street, may be purchased at the Ticket Booth in the AAAS 
Registration Area, Stevens Hotel. On Monday morning 
concurrent sessions will be held by the General Section, 
Microbiology Section Oointly with other biological so¬ 
cieties for a symposium on the “Genetics of Micro¬ 
organisms”) , Physiological Section, Poleobotanical 
Section, and Systematic Section (jointly with the Ameri- 
- can Society of Plant Taxonomists for a symposium on 
“Biological Nomenclature”). With the exception of the 
Paleobotanists, these same sections will meet in the 
afternoon: Microbiological Section jointly with the 
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Mycpiogical Society of America; Physiological Section 
jointly with the American Society of Plant Physiologists 
and tile American Society for Horticiiltural Science 
(symposium on ^‘Dormancy’"); Systematic Section jointly 
with the American Society of Plant Taxonomists. The 
Microbiological, Physiological, and General Sections will 
reconvene Tuesday morning and afternoon. The Palco^ 
botanical Section will meet jointly in the morning and 
afternoon with the Society for the Study of Evolution for 
the presentation of symposia on ‘‘The Evolution and 
Classification of Angiosperms and Gymnosperms.” The 
final meeting of tlic Systematic Section will be field 
Tuesday morning. 

The Mycological Society of America will meet Saturday 
through Tuesday, December 27-30, at the Stevens Hotel. 
With the the exception of sessions of contributed papers 
on Saturday morning and Tuesday morning, all meeting.^ 
of th(^ mycologists will be joint with the Microbiological 
Section of the Botanical Society of America. 

The Pkycdogical Society of the Americas ^ in addition 
to a business meeting on Sunday morning, will hold a 
meeting of general papers in the Stevens Hotel on 
Wednesday morning, December 31. Among llio papers 
are; “Marine Algae of the Marshall Islands/^ “The Case 
Aguin.st a Separate Division or Phylum for the 
Characear/' and ‘*A Review of Phycological Investiga¬ 
tions in Southeastern United States.’’ 

The Sullimnt Moss Society plans a breakfast in the 
Standard Restaurant, Standard Oil Building, 910 S. 
Michigan Avenue, Monday morning, D(*cember 29. At 
9;G() A.M. the group will convene in the Stevens Hotel 
for a business session followed by a program of short 
papers. The afternoon session will be do voiced to u sym¬ 
posium on “Generic Concejits of the Bryophyia.” 

Svctioit ff (Anthropology) will meet on Friday and 
Saturday, December 26-27, at the Sherman Hotel. 
PajXTS on General Anthropology will be presented Frida>' 
afternoon. In the evening Wilson D. Wallis will present 
a difuicr address as vicc'-president of thi‘ AAAS and 
chairman of the Section on Anthropology. His address, 
“Presuppositions in Anthropological Interpretations,” 
will l>t‘ followed by a motion picture, On Saturday the 
morning session will be on “Linguistics and Culture” aiul 
the afternoon program a joint session with the Society for 
Research in Child Development on “The SocialiJiation of 
the Child.“ Rqjrcsentativc papers include “Some Cali¬ 
fornia Traits and Their Eastern Parallels,” “Are Basic 
Needs Ultimate?,” “Linguistic Descriptions as *4xiomatic 
Systems,” and “Sociological Aspects of Some Features 
of English Pronunciation.” 

Section I (Psychology) will join witlt the Sections on 
Zoological Sciences, Social and Economic Sciences, 
History and Philosophy of Science, and the American 
Philosophical Association in the preaentalion of a sym* 
pGsium on “Problems of Concept Formation in Psy¬ 
chology,” Saturday afternoon, December 27. The 
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Mtmday morning session will be on “Physiological 
Psychology,” and the afternoon session on “Learning*” 
“Personnel and l^ducational Psychology” will be the 
subject of the Tuesday morning session. Selected papers 
include “On the Control of Blood Pressure in Man,” 
“The Effects of Different lyj)cs of Preliminary Activities 
on Subsequent Learning of Paired-Associate Material,” 
“Criteria of Learaing in Educational Research” (address 
of AAAS vice-president and chairman of the Section on 
Education, W. A. Brownell), “The Work of Our Hands” 
(addres.s of AAAS vice-president and chairman of the 
Section on Psychology, Edna Heidbreder), “The New 
Army Rating System—Its Development and Valida¬ 
tion,” and “American Intelligence.” 

The Society for Research in Child Development will meet 
on Saturday, December 27, at the Palmer House. The 
morning session is on “Projective Techniques in the 
Study of Children” and “Biological Factors in Per¬ 
sonality Formation.” “Socialization of the Child” will be 
discussed in the afternoon. Titles selected at random 
include “Children’s Personality and Their Painting,” 
“Doll Play,” “Biology and Personality in Young Chil¬ 
dren,” “Socializiition and the Parent-Child Relation¬ 
ships,” and “The Fate of Basic Drives in Various 
Cultures.” 

Sectimi A (Social and Iico)mnic Sciawcs) will meet 
Saturday through Wednesday, December 27-31, at the 
Sherman Hotel. The opening session on Saturday morn¬ 
ing will lx‘ a symp{>sium on “W^ar and Postwar Popula¬ 
tion and Labt)r Force Jdevelopments.” In the afternoon 
there will be a joint symposium witli the Section on the 
Hislor>' and Philosojjliy of Science on “Are Human Social 
Problems in a Different Category fR>m the Integrations 
of Biology?” Section K will join with the American 
Economic Association for a cliniter session on Sunday 
evening. A joint symposium with the National Associa¬ 
tion of Science Writers on “The Problem of Making 
Scientific Findings Comprehensible to the Public” will 
be held on Monday afternoon. On 'J'uesday afternoon 
“PnKiuclion Functions and the Theory of the Firm” will 
be discussed jointly with the Econometric Society in 
Rwm 507, Wieboldt Hall, on the Chicago Campus of 
Northwestern University. The closing session on WedUes- 
<!ay morning will be a symposium on “Some Determi¬ 
nants of National Productivity,” held jointly with the 
American ICconomic Association, Academy of World 
Economics, and the AAAS Section on Engineering. 
Among the papers are “Labor Force Developments,” 
“The Rc.sponsibility of the Science Writer,” “Factors 
Affecting International Differences in Production,” 
and “Relat.ion of Energy Output to Production in the 
Unitt*d States.” 

The Academy of World- Econofnics m\\ participate in a 
joint symp(>sium with other social science societies on 
“Some Determinants of National Productivity,” Wednes¬ 
day morning, December 31. 
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The BconamePric Society will tkieet Saturday, Monday, 
and Tuesday, December 27, 29, and 30. In addition to 
contributed papers, the Society has organised sevml 
syn^KMda; ^^tlelationships Derived From Aggregate 
Data/' Saturday afternoon; “Savings Investment and 
Wage Rates/' Monday afternoon; “Inventories in the 
Business Cycle,” Tuesday morning; and “Production 
Functions and the 'Fheory of the Firm/* Tuesday 
afternoon. 

Pi Gamma Af«, NaHonal Social Science Honor Society 
will hold a luncheon in honor of the officers and speakers 
appearing on the program of the AAAS Section on Social 
and Economic Sciences, Saturday noon, in Rooms 109 
and 110, Sherman Hotel. 

Section L {Hisiory and Philosophy of Science) will meet 
Saturday and Sunday, December 27 and 28, at the 
Sherman Hotel. Eadi session will be a symposium held 
jointly with the American Philosophical Association. 
On Saturday the morning session will be on “Founda^ 
tions of Modem Physics,** followed in the afternoon by a 
session on “Problems of Concept Formation in Psy¬ 
chology,** held jointly with the AAAS Sections on 
2k>o]ogicaI Sdences, Psychology, and Social and Eco¬ 
nomic Sciences. The concluding session on Sunday after¬ 
noon, to be held jointly with the AAAS Section on Social 
and Economic Sdences, will be on “Are Human Sodal 
Problems in a Different Category From Integrations of 
Biology?** Representative papers include “The Forma¬ 
tion of Concept in Personality and Dynamic Psy¬ 
chology/* “The Problem of Anxiety: Some Concq)tual 
Difficulties,” “The Place of Logic in the Advance of 
Sdcnce/* “Cosmology and Logic/* “Principles of Im¬ 
potence in Modem Physics,’* “Biological Principles in 
Sociology,*’ “Human Social Problems as a Type of 
Disintegration in a Biological Integration/* and “The 
Relation Between Biological Cultural Factors in Social 
Problems** (Section L vice-presidential address by 
F. S. C. Northrop). 

The American Philosophical Association will hold all of, 
its sessions jointly with the AAAS Section on the History 
and Philosophy of Sdence. 

The Philosophy of Science Association vriJl meet on Sat¬ 
urday and Sunday, December 27 and 28, at the Palmer 
House, for tlie presentation of a syposium on “What 
Does the Natural Scientist Need From the Sodal 
Scientist?’* 

Section M (Engineering) will meet Tuesday and 
Wednesday, December 30-31, at the Stevens Hotel. 
The sessions on Tuesday will be devoted to a symposium 
on “Limnological Aspects of Water Supply and Waste 
Disposal,** held jointly with the Limnological Society of 
America. On Wednesday morning there will be a joint 
symposium on “Some Determinants of National Pro¬ 
ductivity** with the American Economic Assodation, 
Academy of World Economics, and the Section on Sodal 
and Economic Sdenexs. Representative papers indude 
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Et^demidlogi^ Bblogietti ProUmna in 
Water-Borne Amoebtoots,^ Respcmsesto^Ubiitt 

PoUtttion During Artificial Straom ReaeraUem/* *^Pladk-^ 
ton as Related to Ntiisance Conditiona in Surface Water/* 
“Prevention of Algal Nuisance by the Rraoovat eit Nitio- 
gen and Phosphorous From Sewage Plant Effluents/* * 
and Algologist’s Part in the Solution of City and 
Industrial Water Supply Problems.** 

Section Ni Medical Sciences (Subsection on Meiidne) 
will meet Monday throu^ Tuesday afternoon, December 
29^, at the Sherman Hotel, for the presentation of a 
syrnpMctm on Antibiotics. The subdivisions oi Hm sym* 
posium ar^^ “Production, Chemistry, and Lesser Known 
Substances,** Monday morning; “Pharmacology and 
Action of Antibiotics,** Monday afternoon; “Devdop- 
ment of Resistance to Antibiotics,** Tuesday morning; 
and “Clinical Applications,” Tuesdaj^ afternoon. On 
Tuesday afternoon E. V. Cowdry, as vice-president of 
the AAAS and chairman of the Section on Medical Sci¬ 
ences, will deliver an address entitled “Symbiosis and 
Antibiosis.” 

Section AT, Medical Sciences (Subsectum m Dentistry) 
will hold a symposium on “Dental Caries** on Sunday, 
December 28, at the Sherman Hotel. The morning pro¬ 
gram will be on “Bacteriological and Biochemical As¬ 
pects/’ the afternoon program on **Nutrition and Sub¬ 
strata,** and, following the Dentists’ Dinneti papers will 
be presented on “Prevention and Control, Public Health 
Aspects.” Representative papers will indude “Is Cories 
of Enamd a Process of Dec^cification Resulting From 
Bacterial Action?,*' “Nutritionist's View of the Caries 
Problem,” “What Is the Relative Importance of the 
Polysaccharides, Disaccharides, and Monosaccharides in 
Caries Production?,** and “Roles of Dental Clinics in 
Caries Control.*’ 

Section N, Medical Sdefices (SuhsecHon on Pharmacy) 
will hold an all-day sessiem of general papers on Saturday, 
December 27, at the Sherman Hotel. Representative 
{tapers indude “Methods for the Evaluation of Com¬ 
pounds With Curare-like Action,” “Antagonism of 
Histamine and Epinephrine With Synthetic Chemicals,** 
and “Industrial Pharmacy: Opportunities and Training.” 

The American Dietetic Assoddtion will meet on Monday 
and Tuesday, December 29-30, at the Palmer House. 
General papers indude “The Nitrogen Metabolism of 
Women/* “Pood and Its Emotional Significance,” and 
“Problems of Feeding the School Age Child.” 

Section 0 (Agriculture) will hold a joint eympomm on 
“Breeding and Improvement of Horticultural Crops” 
with the American Sodety for Horticultural Sdonceon 
Tuesday afternoon, December 30. W. A. Alderman, yioc- 
^ president of the AAAS and diairman ol the Section on 
Agriculture, will speak on “FruitBxeedingiPast,Present, 
and Future.” Odier papers indude “Genetics ag a Tool 
of the Plant Breeder” and “Breeding of 
mental Plants.” 



AmHean will hold 

' jls Mth mediiig Mcmday throtttjh Wednesday, 

, I>eceaiber 29^31, Concurreat sessionB on Monday in* 
clt^ ^^Pomology—Nutrition,” ^Tomology—Breedmg 
and Propagation,” “Vegetablefr—Tomatoes,” and "Flori¬ 
culture and Ornamental Horticulture-Herbicides, 
Growth Kegulators, and Nutrition.” A joint symposium 
on £)onnanqr will be held on Monday afternoon with the 
Amerkan Society o{ Plant Physiologists and the Physio- 
kgicai Section of the Botanical Society of America. 
Monday evening round-table sessions include "Breeding 
Methods for Horticultural Crops,” "Mineral and Nitro¬ 
gen Deficiency Diagnoris,” ^Discussion on Education,” 
and ^Discussion on Extension in Horticulture.” Four 
concurrent sessions have been planned for Tuesday 
morning: *Tomology—Growth Regulators and Chemical 
Flower Thinners,” "Pomology-Small Fruits and 
Grapes,” "Vegetables—Herbicides and Growth Regu¬ 
lators,” and "Floriculture and Ornamental Horticulture 
—General.” Ihe Tuesday afternoon sessions indude a 
joint symposium with the AAAS Section on Agriculture 
on the "Breeding and Improvement of Horticulture 
Crops.” Running concurrently will be sessions on "Fruit 
Physiology and Storage” and "Vegetables—General.” 
At the annual banquet, on Tuesday evening in the Red 
Lacquer Room of the Palmer House, H. B. Tukey will 
present the presidential address of the Sodety on "Horti¬ 
culture in Sdence and Sodety.” The conduding sessions 
on Wednesday morning will cover "Pomology—General,” 
"Vegetables—Breeding and Nutrition,” "Vegetables— 
Potatoes and Sweet Potatoes,” and "Floriculture and 
Ornamental Horticulture.” A business meeting of the 
Sodety will be held on Wednesday afternoon for reports 
of committees and election of officers. 

The PvktU> Associaiiivn of America will hold its 21st 
annual meeting Sunday though Wednesday, December 
28^1, at the Palmer House. The opening session on 
Sunday afternoon will be a round-table discussion on 
"Seed Certification.” On Monday a session on general 
papers has been planned for the morning and a "Smoker 
and General Round-Table Discussion” scheduled for the 
evening in Private Dining Room 18 of the Palmer House. 
On Tuesday morning the sodety wili meet jointly with 
the Amwican Phytopathological Sodety at the Stevens 
Hotel, followed by an afternoon session of general papers 
in the Palmer Bouse. The conducHng session on Wednes¬ 
day xnommg wiU be joint with the American Society for 
H^cidtutal Sdence. Representative papers include 
"Progress of Vkus anri Bacterial Disease Investigations,” 
"Insect Investigations in 1947,” "Chemical Control of 
Weeds in Potatoes,” and "Effects Spraying a Sprout 
bn Potato Plants in the Fidd,” 

; SecHm Q iJEductOion) will meet Monday and Tuesday, 
Doodnber 29-30, at the Shermen Hotel A symposium on 
;>S^ Philosophy will be held on Monday 
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SecUotia op P^cfaology and Educarion will ^lesent 
addresses before a joint session with the Section on Psy- 
chology- W. A. Brownell will speak on "Criteria of Learn¬ 
ing in £ducati<mal Research,” and Edna Heidbreder^s 
address wUl be on "The Wqik of Our Hiwids.” On Tues¬ 
day morning Guy T. Buswell will preside at a S3rmpo8ium 
on "Group and Individual Research,” followed by an 
afternoon session of general papers. The business meeting 
of the Section will be held immediately followihg the last 
paper of riiis session. Representative pc^rs on the pro¬ 
gram of the Section on Education indude "The Scientific 
Point of View in Education,” "The Social Responsi¬ 
bilities of Modem Science,” "Education and the Sd- 
cntific Outlook in Philosophy,” "The Role of Individual 
Research in a World of Large-Scale Organization,” and 
"International Comparisons in Child Development in 
filing.” 

AAAS Cooperative C^mt^ on Science Teaching will 
meet Saturday through Tuesday, December 27-30, at 
the Sherman Hotel. The opening session will be a business 
meeting on Saturday evening. Sunday evening the Com¬ 
mittee will hold a dinner session followed by a forum on 
"The Effectiveness of Science Teaching.” The remaining 
sessions on Monday and Tuesday will be hdd jointly 
with the National Sdence Teachers Association. For 
additional information, consult the AAAS Special 
Sessions listed in the forepart of this Preview. 

The National Sciettcc Teachers Association will meet 
Friday through Tuesday, December 26-30, at the Sher¬ 
man Hotel. The Junior Scientists' Assembly, a program 
of papers, talks, and discussions by members and recent 
members of Junior Academics of Science, Science Clubs of 
America, and School Sdence Clubs, will be hdd on Satur¬ 
day afternoon. On Sunday afternoon there will be a 
session on "The Relations of Science Teaching With 
Industry.” Three concurrent sessions, joint with the 
AAAS Cooperative Committee on Science Teaching, have 
been scheduled for Monday morning. The program of the 
annual luncheon of the National Science Teachers 
Assodation, to be held on Monday at noon, will include a 
tribute to the life and work of Otis W. Caldwell. Tickets 
to the lundieon may be obtained at the registration desk 
in the Sherman Hotel. Meetings of the Board of Directors 
will be hdd on Monday and Tuesday evenings. Rooms 
103 and 104 will serve as the convention headquarters for 
the National Sdence Teachers Association throughout 
the meeting period. 

Pi Lambda Tkato has arranged a Tour of Modern Art 
and a Tea, for all scientists, at the Art Institute of Chi¬ 
cago on Sunday afternoon, December 28. The Tour of the 
Birch Bartlett Gallery of Modem Art will commence at 
2:30 P.M. Tea will be served from 3:30 to 5:00 P.M. A 
nominal admission fee of $L06 will be charged. Tickets 
may be obtained at the ticket booth in the registratiem 
area in the Stevens Hotd. 

The American Nedure Study Sod^ will meet Friday 
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through Tuesday, December 27*^30, at the Sheiman 
Hotel. In addition to sessions of general papers, the 
Society will hold a panel discussion on “What Is Re¬ 
source-Use Education and How Does It Fit Into Our 
School Program?” on Monday afternoon, and a sym¬ 
posium on “Teaching Behavior in High School Biology” 
on Tuesday morning and afternoon, jointiy with the 
National Association of Biology Teachers. On Sunday 
morning a joint Field Trip has been planned with the 
NABT to Dune State Park, with E. W. Teale and E. L. 
Palmer as leaders. The annual banquet will be held on 
Saturday evening in the Crystal Room of the Sherman 
Hotel. E. W. Tealc will speak on “Adventures in an In¬ 
sect Garden.” 

The Naiiofuil AssocUilion of Science Writers ^ in addition 
to a business meeting held immediately following the 
AAAS-Georgf Westinghousc Science Writing Awards 
Ceremony on Saturday evening, will Jiold a joint sym¬ 
posium on Monday afternot^u entitled “The Problem of 
Making Scientific Findings Comprehensible to the 
Public,” with .the AAAS Section on Social and Economic 
Sciences. 

Honor Society of Phi Kappa Phi will hold a business 
session on Monday afternoon, December 29, and a break¬ 
fast session on Tuesday morning. There will be a second 
business session immediately foUovving the breakfast. 


The CouneU on Problms o< Alcohol will mBCt 

lor a morning and afternoon session on Monday, De¬ 
cember 29, at the Sherman Hotel. Representative papers 
include “Unexplored Frontiers in Scientific Research on 
the Problem Drinker,” “The Medical Approach to Prob¬ 
lem Drinking,” “Fundamental Research Plan to Problem 
Drinking,” and “Medicolegal Problems and the Problem 
Drinker.” 

5tgma DeUa Epsilon Graduate Womtn^s Sdentidc 
Fraternity will meet Saturday through Monday, De¬ 
cember , 27-29, at the Sherman Hotel. The National 
Cqpncil Meeting will be held on Satur^y morning; a 
luncheon for all Women in Science, at which Marjorie 
Carlson will speak on “Plant Collecting in Salvador,” 
will be held on Saturday afternoon; and the National 
Convention Breakfast will be held op Monday morning. 

Society of the Sigma Xi will meet on Monday and 
Tuesday, December 29-30. A meeting of the Executive 
Committee will be held at 9:00 A.M. on Monday in the 
secretary's suite, Sherman Hotel. The Annual Conven¬ 
tion of the Sigma Xi will be held in the Crystal Room of 
the Sherman Hotef on Monday evening, December 29, 
and the Annual A AAS-Sigma Xi Lecture wnll be delivered 
in the Grand Ballroom of the Sherman Hotel on Tuesday 
evening, December 30. Glenn T. Seaborg will speak on 
“The Eight New Synthetic Elements.” 


About the Press Room— 

As stated on page S56 of this issue, press headquarters for the Chicago meeting will be in 
Parlors L, M, and O of the Sherman Hotel, with Sidney S. Negus, professor of chemistry. 
Medical College of Virginia, andpresidenNeiectof the Virginia Academy of Science, in charge. 
Dr. Negus is also a member of the National Association of Science Writers. 

The preparation of facilities In the press room for the use of news reporters is under the direc¬ 
tion of Miss Jeannette Lowrey, Office of Public Relations, University of Chicago, and chairman 
of the local AAAS Publicity Coxntnlttee. During the meeting Dr. Negus and members of the 
press room staff will distribute news releases, arrange press interviews, and otherwise manage 
the press relations of the Association. 

Speakers, who have been unable to file abstracts or manuscripts of their papers with the 
Press Director in advance of the meeting are requested to turn them in at the press room in 
Chicago at least 12 hours In advance of their presentation. 

It is a general rule among science writers that, in order for a paper to qualify as news, there 
must be some;point of contact between the subject and the public. Science writers solmetlmes 
uncover newsworthy material in the most prosaically written reports. It is much more likely 
that on abstract will attract the science writer and appear in print if the (gening paragraph 
draws attention to the social aspects of the Investigation or emphasizes the poB8ib]e»utilltarlan 
value of the results to the public. Wholehearted cooperation is required of both scientists and 
science writers if the Association is to realize one of Us principal goals—“to increase public 
understanding and appreciation of the importance and promise of the methods of science in 
human welfare.” 
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Science Exhibition 


The AAAS International Science Exhibition, held annually In conjunction with the meetings of the 
Association, will be housed this year in the Exhibition Hall of the Stevens Hotel, Michigan Boule¬ 
vard and Eighth Street, The Stevens Hotel Is conveniently located and can be reached easily from all 
points in Chicago. 

The exhibition will be open on Friday, December 25, from 1:00 to 9:00 P.M.; on December 27, 28, 
and 29, from 9:00 A,M, to 5:00 P,M.; on December 30, from 1:00 to 9:00 P.M.; and on December 31, 
from 9:00 A.M. to 12:00 noon. 

The exhibition always brings together displays of products and services of substantial interest to 
scientists. Members will find it convenient to proceed directly to the exhibition after having com¬ 
pleted their registration in the foyer just outside of the Exhibition Hall. Admission Is restricted to 
members and registered guests. CoPege students may be given special passes upon application to the 
director of the exhibit. High school students are not admitted. 


Directory of Exhibits 

The standards for exhibiting at the AAAS meetings 
have always been high, and this year's exhibitors have 
qualified in cverj' way for participation. The Association 
expresses appreciation on behalf of its members for the 
cooperation of the exhibitors in organizing an excellent 
series of technical and scientific exhibits. 

Special Exhibits 

The AAAS International Science Exhibition this year 
presents three special exhibits, all of which are grouped 
around the theme, “Photography in Science.” Scientists 
will find these of unusual interest with regard to both the 
results shown and the techniques developed and displayed 
through the medium of funshed photographs. 

The First International Salon, "Photography in Sci¬ 
ence.” Early in 1947 the Smithsonian Institution, Divi¬ 
sion of Graphic Arts, and the Association's publication, 
The Scicniijic Monthly, announced plans for a jointly 
sponsored photographic competition which would be 
restricted to scientists. The purpose of the competition 
was to extend the possibilities of research through func¬ 
tional photography. The officers of both sponsoring or¬ 
ganizations felt that the results achieved in the first year 
of the competition justified the announcement of a second 
competition in 1948. 

The First Annual Competition resulted in the sub¬ 
mission of nearly 400 prints, two-thirds of which were in 
black and white and one-third in color. A great majority 
of these prints will be on display in the Exhibition Hall 
during the full time of the meeting. Information about 
the Second Annual Competition will be available at that 
time. 

The Association acknowledges the assistance of the 
stkff of the Amour Research Foundation for arranging 
the hanging of this exhibit. 

8CXBNpE» JDeoember 12, 1947 


Atomic Energy. The editors of Life, the national pic- 
torial weekly, have gathered together a significant series 
of photographs, many of which have not been published 
previously, under the title of “Atomic Energy.” This 
unique series of photographs will have its premier show¬ 
ing at the meetings in Chicago. The Association is in¬ 
debted to the editors of Life not only for the large amount 
of time and effort which went into producing this si>0cial 
shoT^^ng but also for their willingness to undertake it for 
the benefit of the members. 

Biological Photography. For many years the Biological 
Photographic Association has been the leading association 
in the devcloi)ment of photography as a tool for biological 
research. At the Oklahoma City annual meeting of the 
BPA a number of outstanding prints were gathered 
together for awards and further showing through other 
scientific associations. The Biological Photographic Asso¬ 
ciation graciously consented to send a group of 70 prints 
to the Chicago meetings prior to circulating them in 
other parts of the country. The Association expresses its 
appreciation for this courtesy w^hich will enable members 
in all fields of science to see these excellent pictures. 

The members of the exhibition staff feel that these 
three photography exhibits should be seen by every mem¬ 
ber in attendance at the meetings. The staff will gladly 
arrange to have complete technical details about any 
print or group of prints furnished to any member desiring 
this information. 

American Association for the Advancement of Sci¬ 
ence. The Association, as the largest general scientific so¬ 
ciety in the country, participates in many ways in the ac¬ 
tivities of other societies. In addition, it publishes Sci^e 
and The Scientiic Monlhly r^larly. At intervals it pub¬ 
lishes the Asseciation Proceedings, which usually covers a 
period of four years of the Association's activities plus a 
directory of the membership at the time of each publica¬ 
tion. During recent years the Association has also pub- 
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lisbed more than 20 technical sytnppsia in a variety of 
deldft* These symposia have recdved wide acclaim not 
only for the contribution made to the research literature 
but for the excellence of editorial format and direction. 

The Association’s booth will show copies of the tech¬ 
nical symposia which are still in print and a group of 
Pfocetdings from the first 100 years of the Association's 
q>enitu}n. Members of the publications staff from the 
Washington office will be in attendance at all times. It is 
hoped that scientists who wish to publish articles in 
either of the journals will take advantage of this op¬ 
portunity to meet the editorial personnel. Members of 
the Circulation Department will be on hand to receive 
subscriptions for the publications. 

The Centennial celebration of the Association will be 
held in Washington, September 13-17,1948. The Greater 
National Capital Committee of the Washington Board of 
Trade has arranged an interesting exhibit about the city 
of Washington and the District of Columbia. Members 
planning to attend the Centennial celebration in Wash¬ 
ington will find this a convenient time to make inquiry 
about hotel accoinmodations and points of interest which 
they may want to visit during their stay in Washington. 

Science Theater 

Ibis year for the first time the Association is sponsor¬ 
ing a Science Theater, the purpose of which is to empha¬ 
size the use of motion pictures in recording scientific 
research. Films have been submitted by academic, 
governmental, and industrial research organizations 
from all over the country, and promise to be of higji 
quality. The films cover such a variety of subjects that 
the Science Theater is certain to be of interest to every 
member attending the meetings. 

The hours during which the theater will be open are as 
follows: December 26, 2:00 to 5:00 P.M. and 7:00 to 
9:00 P.M.; December 27, 28, and 29,9:00 A.M. to 12:00 
noon and 2:00 to 5:00 P.M.; December 30, 2:00 to 
5:00 P.M. and 7:00 to 9:00 P.M.; December 31, 9:00 
A.M. to 12:00 noon. 

Final information concerning the schedule of films to 
Ihj shown will be available at the Association booth in 
the Exhibition Hall. The tcnbitive schedule follows: 

Friday, December 26 
2:00-5:00 P.M. 

BigH Speed Motion Pictures. Prof. Charles E. I.ocke, Mas- 
sachusetU Institute of Technobgy. 11 minutes. 

SfiOO Pounds Per Square Inch. Taylur-Wharton Iron & Steel 
Company. 30 minutes. 

Cmling Unlimited. Aviation Dcpartniejjt, Socony-Vacuum 
Oil Company. 28 minutes, 

5mfig the Unseen. Prof. Charles E, I^ickc, Massachusetts 
Institute of Technology. 11 minutes. 

Body Cgh cmd Gtooming. McGraw-Hill Book Company. 17 
minutes. 
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Tfm Tkfoal, mi MeGeaw^HiU Book Coinpiay. 
lOioinutWk* 

fh$ Body FilgAtr IHstase, McOraw-BBl Book Coik^Muiy* 15 
miaiites% 

Tke Story qf RepfodtuUtm. McGraw-Hill Book Company. 23 
minutes. , 

Emaiumal HoaUh. McGraw-Hill Book Company. 21 minutes. 

Nide: The McGraw-Hill Book Company has recently re-, 
leased the above 5 films. The films represent a substantial 
investment on the part of the Company to explore and extend 
the use of film as a teaching aid when used in conjunction with 
text material. 

^ 7:00-9:00 P.M. 

Malaria in Monkeys. Dr. Melvin H. Knisely, Department of 
Anatomy, University of Chicago, 2 hours. 

. Saturday, December 27| 

9:00 A.M.-12:00 noon 

Dental Silicate Cement. National Bureau of Standards. 18 
minutes. 

Title to be announced. University of Maryland Dental School- 
Malaria in Monkeys. Dr. Melvin H. Knisely, Deijartment of 
Anatomy, University of Chicago. 2 hours. 

2:00-5:00 P.M. 

Energy Release From Food. The Upjohn Company. 26 minutes. 
Elffect of Drugs on the Heart in Situ. Dr. R. P. Walton, Medical 
CbUege of the State of South Carolina. 32 minutes. 

The Medical Motion Picture—Its Devdopmmt md Present 
ApplkaUon. American Medical Aswiciation. 32 minutes. 
Keratoplasty'—Circular Transplmt Technic. Dr. Ramon 
Castroviejo, The Institute of Ophthalmology, Columbia 
Presbyterian Medical Center. 15 minutes. 
KeratoplasiySquare Transplant Technic. Dr. Ramon 
Castroviejo, I'hc Institute of Ophthalmology, Columbia 
Presbyterian Medical Center. 18 minutes. 

Precanctr Diagnosis of Cervix by Cytology. Gyne<ytology 
l4il>oratory, Royal Victoria Hosf>iUl, Montreal, Canada. 
19 minutes. 

Sunday, December 28 
9:00 A.M.-12;00 noon 

Continuous Spinal Analgesia in Caesarean Setiion. Dr. John C. 

Ullcry, Philadelphia. IS minutes. 

Open Drop Ether. British Information Services. 31 minutes. 
Nitrous Oxidcihygen^Ether Anaesthesia. British Information 
Services. 27 minutes. 

The Carbon^Dioxide Absorp^on Technique. British Intorma* 
tion Services. 24 minutes. 

Signs and Stages of Anaesthesia. British Information Services. 
23 minutes. 

Endotracheal Anaesthesia. British Information Services. 26 
minutes. 

2:00-5:00 P.M. 

Operative Shack British Information Services. 16 minutes. 
Respiraiaty and Cardiac Arrest, British Mormathm Sen^loti. 
IS minutea. ^ ' 



MqtfdHni miOin Brttiidk Infcmnation Services. 

96 Bsimites. 

Spii^ Anc€$ihHa, British Information Services. H minutes. 
Itttrwnous AmesikesiCt IVirt L British Information Services. 
90 minutes. 

tnifWHOtts Anaesiheshi Part 11. Briliah Information Services. 
^ minutes. 

Note: All of the hlms shown in this symposium on an> 
acsthesia were made available to the exhibition through the 
courtesy of the British Information Services. The exhibition 
Staff is particularly pleased to present them at this lime not 
only as evidence of the international exchange of scientific 
information but also for the purpose of showing what scientists 
in other countries are doing, 

Monday, December 29 
9:00 A.M.-12:00 noon 

Magnesium—Metal From the Sea. Bureau of Mines. 23 min¬ 
utes. 

Synthetic Rubber. Bureau of Mines. 21 minutes. 

Body Care and Grooming. McGraw-Hill Book Company. 17 
minutes. 

The iVoss, Throat, and Ears. McGraw-Hill Book Company. 
10 minutes. 

The Body Fights Disease. McGraw’-Hill Book Company. 15 
minutes. 

The Story of Reprediution. McGraw-Hill Book Company. 23 
minutes. 

Emotional Health. McGraw-Hill Book Company. 21 miiiutes. 
2:00-5:00 P.M. 

lAgkt Conirol Through Polarization. Polaroid Corjwration. 20 
minutes. 

High-Speed Fastax Comera. Bell Telephone I^lxiratories. IS 
minutes. 

Drama of Steel. Bureau of Mines. 34 minutes. 

Lubrication. Bureau of Mines. 30 mmutes. 

Ma^teiic Recording. Ammur Research Foundation. 

Counter Gravity Castmg. Armour Research Foundation. 

Radio Frequency Heating. RCA Laboratories. 

Image OrtMcon. RCA Laboratories. 

Tuesday, December 30 
2:00-5:00 P.M. 

Arigonar^Its Mineral Resources and Semte Wonders. Bureau 
of Minas. 40 minutes, 

Ewlution cf the Oil Industry, Bureau of Mines. 34 minutes. 
DetUtU SUicote Csment. National Bureau of Standards. 18 
minutes. 

Title to be announced. University of Maryland Dental School. 
Use of ikt Calf for Surgfcol Trakting and Research. Dr. Ivan E. 
Martin, Los Angeles. 

^ptosims on the Sun. Harvard College Observatory and 
University of Cdorado. 12 minutes. 

7:0(H>:00P.M. 

PhatogMphy ds an Aid to Mine Dewlopment. Naval Ordnance 
Laboratory. 




Magnetic Recording. Armour Research Foundation. 

CofuUer Gravity Casting. Armour Research Foundation. 
High-Speed Faitiaj Camera. Bell Telephtme Laboratories* 
15 minutes. 

Drama of Steel. Bureau of Mines. 34 minutes. 

Wednesday, December 31 
9:00 A.M.-12:00 noon 

Re|x^at showing of selected films by special request. 

Science Library 

Continuing a practice developed by the AAAS Inter¬ 
national Science Exhibition many years ago there will be 
a cooperative display of new books and established text 
and reference works submitted by the leading publishers 
in the United States, This year the Sciena^ Library will 
be managed by the Illinois Chapter of the Special Li¬ 
braries Association. This group of librarians will arrange 
the displays and have the library staffed with librarians 
well versed in the publications and literature of all major 
fields of science. 

A special feature of the library this year will be a dis¬ 
play of a group of standard reference books selected by a 
committee of librarians. 

The following publishers have indicated that selected 
books published by them will be available for inspection 
during the meetings: Academic Press, Inc.; Annual Re¬ 
views, Inc,; The Blaklston Company; Boni & Gacr, Inc.; 
Chemical Publishing Co.; Chronica Botanica Co.; 
Columbia University Press; Comstock Publishing Com¬ 
pany; Cornell University Press; Crown Publishers; 
D. Appleton-Century Company, Inc.; Dodd, Mead & 
Company, Inc,; Garlan Publications; Harper & Brothers; 
Harvard University Press; D. C. Heath and Company; 
Henry Holt & Co.; Houghton Mifflin Company; Inter¬ 
science Publishers, Inc.; Iowa State College Press; 
Journal of Chemical Education; Lea & Febiger; Long¬ 
mans, Green & Co., Inc.; McGraw-Hill Book Company, 
Inc.; The Macmillan Company; The C. V. Mosby Com¬ 
pany; Philosophical Library; Pitman Publishing Corpora¬ 
tion; Princeton University Press; Rcinhold Publiahing 
Corporation; W, B. Saunders Company; Peter Smith; 
Stanford University Press; University of Chicago Press; 
University of Wisconsin Press; D. Van Nostrand Com¬ 
pany; The Viking Press, Inc.; John Wiley & Sons, Inc.; 
and Yale University Press. 

In many instances the books shown in the Science Li¬ 
brary are only a portion of the total list of titles published 
by each firm. Complete catalogues may be secured by 
leaving such a request with the librarian in charge. Many 
of the firms depositing books in the Science Library also 
have more complete displays in their own booths. 
Visitors to the Science Library are urged to visit these 
other booths to examine current publications. 
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AlifB and Bacon 
Boston, Massftchusetts 
Booth No. 5 

AUyn and Bacon beg leave to call special attention to their 
concplete H-year science aeries to be on exhibit. This series 
includes the Rainbow readers and Workbooks for the first 6 
grades, followed by Carpenter and Wood’s Our environment 
series for the junior high school years, and Smallwood’s Biology, 
Fuller, Brownlee, and Baker’s Physics, and Brownlee and 
others’ Chemistry, Several of these books are national leaders. 
All are provided with workbooks and teachers’ manuals, 

American Optical Company 
Buffalo, New York 
Booth No. 1 

The American Optical Company, Scientific Instrument 
Division, manufacturers of Spencer instruments, will have on 
display the following: new accessories for Spencer Phase Micro¬ 
scope, which utilizes optical path differences of unstained, 
transiiarcnt material to show sharp outline and internal detail 
at full resolution; a new Spencer Stereoscopic Sliop Microscope; 
a new 2^ x 2* slide projector with coated optics and self center¬ 
ing slide carrier; also, new self-centering slide carriers for cur¬ 
rent Spencer Deiineascopcs. In addition, a selection of well* 
known Spencer instruments will be shown and demonstrated. 
Messrs. J. J. flost, G. W, Frid, G. E. Gucllich, R. VV. Schma* 
der, and a full staff w ill be in attendance to discuss any optical 
question-s presented. 

Armour and Company 
Chicago, llHaois 
Booth No. 51 

High molecular weight aliphatic compounds and crystallized 
proteins of recent development will be displayed by the Chemi¬ 
cal Research and Development Department of Armour and 
Company. Among the high molecular weight aliphatic com¬ 
pounds-will be ketones, amidoesters, quarternary ammonium 
chlorides, tertiary amines, tertiary amine oxides, and a dimeric 
nitrile. : The crystallized proteins will feature bovine plasma 
albumin and several crystallized enzymes, pepsin, trypsin, 
chymotrypsin, lysozyme, and ribonuclease. Technical informa¬ 
tion and possible applications will be available on these and 
related materials, such as fibrinogen, adenosine triphosphate, 
bilirubin, and Armour Catalase, technical grade. 

Bausch & Lomb Optical Company 
Rochester, New York 
Booth Nos. 79, 80, and 81 

The Bausch & Lomb Optical Company booth will be given 
over primarily to the exhibition and demonstration of four of 
the latest developments in the field of microscopy. I’he new 
scries of Bausch & Lomb microscopes with Variable Focus 
Condenser provides, for the first time, quick, accurate focusing 
of roicroftcope subslage illumination. With the new condenser, 
the area of the illuminated field is increased and the numerical 
aperture of the beam decreased by merely racking the con¬ 
denser down. In a companion demonstration, the new Bausch k 
Lomb Phase Contrast Microscope Accessories will Ikj shown. 
You are invited to bring in your own unstained preparations 
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for your penonal eacammation with phase contltst. Compai^ 
tive photomicrographs of a wide selection of Itving material 
will aisD be available for study. The B 8c L Fluorescence Micro¬ 
scope Accessories for tuborcle bacilli detection will also be 
shown. This method is applicable to both smears and tissues 
stained with auramlne. Balcoted Microscope parts anti be dis^ 
played for your examination. 

Biological Abstracts 
Philadelphia, Pennsylvania 
Booth No. 7 

A cooperative, nonprofit journal published by biologists for 
biologists, Biological Absiracls is the only abstracting and in¬ 
dexing service in the world that affords an adequate coverage 
of the literature in all fields of biology. Currently abstracting 
some 2,700 journals, the coverage is being expanded as rapidly 
as possible to include the many European^ Scandinavian, and 
Asiatic journals that have not l>een available to the scientists 
of this country since the outbreak of the war. Biological Ah^ 
slracts is published both in a complete edition and in 9 low- 
priced sectional editions especially designed for individual 
biologists who are interested only in one or more closely related 
fields. These sectional editions will be on display, and Dr. John 
E. Flynn, editor-in-chief, and H, I. Anderson, business mana¬ 
ger, will be in attendance to welcome visitors and furnish 
information. 

The Blakistoa Company 
Philadelphia, Pennsylvania 
Booth No* 50 

The Blakiston Company, Philadelphia and Toronto, will 
display a wide selection of science textbooks representing both 
the undergraduate and research fields. Among the textbooks 
visitors should examine are: Emerson, Basic botany; Hoil, 
Secondary-school science teaching; Lille, Histopathologic technic; 
Foley-Glathart, College physics (4th cd.); Mcttlcr,* History tf 
medicine; Dethier, Insect aUraCtants & repellents; Edwards, 
Concise anatomy; Chester, Nature & prevention of plant diseases 
(2nd ed.). Attendants will be glad to discuss new manuscript!! 
and additional forthcoming books. 

Wm. C. Brown Company 
Dubuque, Iowa 
Booth No. 139 

This company will have on display all of its latest publica^ 
tions, including laboratory manuals, workbooks, and outlines 
in the fields of biology, zoology, botany, home economics, 
physics, chemistry, engineering, and medicine. Complete series 
of the popular Picturcd-Kcy Nature books will also be avail¬ 
able fdr inspection. Booklets will be available at the booth of 
this company giving complete information concerning iU 
specialized publishing service. 

Burgess Pablisbing Company 
Minneapolis, Minnesou 
Booth No. 105 

This will be an educational book display by one of the few 
established photo-offset and mimeoprint book publishers in 
the country. Specialists in the publishing of sDaaU-run editions 

SOlBirCBy Baoamb^ 12, 1^7 



for college astd univeraity courftee, Burgesa ofifera the instruc¬ 
tor, the department head, or the organizational scientist an 
opportunity to publish his own text or manual in quantities 
as small as 100. Burgess books are reproduced by superior 
quality photo>of!set and mimeoprint processes* The type is 
clean, distinct, and easy to read. Illustrations reproduce 
sharply and clearly. Full details ^vill be available at the booth, 
and many Burgess volumes, now adopted by hundreds of 
colleges and universities throughout the country, will lr>c on 
display. 

Central Scientific Company 
Chicago, Illinois 
Booth Nos. 27 and 28 

Ccnco invites all of those in attendance !o visit booths 21 
and 28. Here will l>e shown new apparatus for laboratory w'ork- 
ers in physics, chemistry, and biology. The display will include 
the A.C.-operated Cenco I'ilralion-pH Meter, the Cenco 
Oscilloscope in connection with the Ccnco Electronic Switch 
and Multiple Input Audio Frequency Amplifier and Perma¬ 
nent Magnet Speaker, new Cenco Dial Resistance Boxes and 
Decade Condensers, the Cenco ^Thotelometer,” Concentrated- 
Arc l^amps, the Polaroid Polarlscope, new Bakelitc Boxes 
that hold 100 microscot^f slides, Ccnco High Vacuum Pumps, 
and other items. Selective Experiments in Physics which per¬ 
mit the instructor to make a acleclion of experiments most 
suitable for his course will also be featured. Members of the 
Cenco staff w ill be in attendance to greet friends and to discuss 
apparatus. 

Chicago Apparatus Company 
Chicago, Illinois 
Booth No. 69 

The Chicago Afjparatus Company, manufacturers and dis¬ 
tributors of scientific Inlxiratory supplies for educ^itional and 
research instituliouR, will exhibit for the Physics Department 
a new stroboscope, a new electric atom model, and a practical 
teaching model of the oscillograph; for the chemists, research 
models of analytical balances, Beckman pH Meters, precision 
beaters, and the new metal heating mantles of the Glas-Col 
Company; and for the Biology Department, the chick embryo 
model as well as the latest model microscopes. You are cor¬ 
dially invited to discuss your problems with cither of the three 
representatives, Messrs. F. D. McCally, John Gciscl, and 
Lee Tennis. 

Thomas Y. Crowell Company 
New York, New York 
Booth No. 133 

The Crowell booth will display publications of both its 
College Department and its Trade Department. Books pub¬ 
lished in 1947 will be featured, but all established publications 
issued previously will also be exhibited, Noteworthy recent 
liooks include: Stmimtero qtialilaiive org;anic analysis^ by Che- 
ronis and Entriken; Boric college cAwiisfry, by Babor; Piiysieal 
chmitlryy by Hunt; Fkst year qualUaiivc analysiSy by Likes 
and Harvey; Esrercises in organic syrUhesiSt by Sharefkin; 
fyparimmUe i» scimetj by Beeler and Branley; and Famous 
nm of ickimi by Bolton. 
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Denoyer*«Geppert Company 
Chicago, Illinois 
Booth Nos. 131 and 132 

Denoyer-Geppert Company will have a display of anatomi¬ 
cal and biological models, demonstration mounts, skeletons, 
corrosion specimens, Kodachrome slides, and charts for anat¬ 
omy and biology. 

Eastman Kodak Company 
Rochester, New York 
Booth No. 33 

The Eastman Kodak Research Laboratories are engaged in 
an extensive research program on photographic materials for 
nuclear research work and also for the making of autoradio¬ 
graphs. The central features of the display will be photographs 
and transparencies showing results obtained with special pho¬ 
tographic plates designated os Kodak Nuclear Track Plates. 
Typical examples of original slides will be available for exami¬ 
nation under a microscope. Also included are photographs and 
transparencies of other applications of photography in science, 
such as photomicrography, electron microscopy, and photog¬ 
raphy in astronomy. 

Edmund Salvage Company 
Collingswood, New Jersey 
Booth Nos. 35 aod 36 

The Edmund Salvage Company, which has specialized in 
retailing war-surplus optical itents, will display a great variety 
of lenses and prisms. In addition, there will be telescopes, peri¬ 
scopes, and gun sights through which visitors may look. War- 
surplus bubble sextants, l>oth new and used, will l>e on display 
along with astro compasses and drift meters. Beautiful desk 
name plates made from lank prisms will interest every scicn- 
lific-mindcd person who visits the booths. Variable density 
polarizing filters will be available so that you may rotate them. 
You have probably read and heard a lot about the Navy’s 
infrared snooperscope units. These will be on display at our 
exhibit so that you will be able to sec for yourself how they 
work. 

Gamma Scientific Company 
New York, New York 
Booth No. 43 

The exhibit of the Gamma Scientific Company will feature 
the domestically manufactured products of its affiliate, Gamma 
Instrument Company, and also a number of recently imported 
items. Among the former will be the latest model of the well- 
known Microflex Photomicrographic Mirror Reflex camera, 
featuring all metal construction. A wide number of accessories 
for this camera such as the new Gamma Dura-Color Filter Set, 
illuminating devices for low-power photography in transmitted 
light and for nnwarophotography in reflected light will also be 
shown, Also on display will be the newly introduced photo- 
micrographic desk, a complete line of Gamma pH meters for> 
routine and research work, the Gamma Chambers* Micro- 
Manipulator and accessories. Among the imported items which 
will be demonstrated will be a Refractometcr, a PolaTirnttet, 
and Precision Balances with air damping, r 
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Garden City Engineering Specialty Company 
Chicago, Illinois 
Booth No. 46A 

The Serdex Indicating Hygrometer and Microhygrograph 
{relative humidity), Dillon Bimetal Industrial Dial Thermome¬ 
ters ASTM Tliermometera, API Hydrometers, a complete 
line of precision, standard, and technical grade mercury in 
glass thermometers, Industrial Thermometers, Dial and Re^ 
cording Thermometers, and Dial and Recording Pressure 
Gauges will be on display. Messrs. Johi\ C. Hayes, E. A. John¬ 
son, and C. C. Hurst will be in attendance. 

General Biological Supply House, Inc, 
Chicago, Illinois 
Booth Nos. 57 and 58 

The Turtox booths will feature cultures of Protozoa, molds, 
and bacteria displayed by microprojection, and living marine 
specimens in tanks of sea water. A large collection of Koda- 
chrome color transparencies will be on display and will be pro¬ 
jected continuously. In addition, the entire series of more than 
300Turtox C-R Biological Charts and many recently published 
biological drawings in the series of Key Cards and Quiz Sheets 
will be available for inspection. 

Gradwohl School of Laboratory Technique 
St. Louis, Missouri 
Booth Nos, 67 and 68 

The display will be, as usual, in charge of Mrs. A. G. Er- 
akine. Visitors will be welcome and will have every opportunity 
to discuss their problems. The display will consist of a photo¬ 
graphic representation of many laboratory activities carried on 
in this school. Full literature will be available. Registrants are 
requested to leave their names and addresses for further 
particulars. 

The Graf-Apsco Company 
Chicago, Illinois 
Booth No. 40 

The exhibit of the Graf-Apsco Company is featuring rebuilt 
microscopes and microtomes and related supplies such as micro 
slides, cover glasses, magnifiers, etc. A complete Une of dissect¬ 
ing and surgical instruments will also be displayed. 

Harper & Brothers 
New York, New York 
Booth No. 64 

Harper & Brothers will have on display all of their current 
college textbooks in the physical and biological sdences, mathe¬ 
matics, and psychology, as well os a number of medical books 
published by Paul B. Hoeber, Inc. (the Medical Book Depart¬ 
ment of Harper & Brothers) and many general trade books of 
interest to scientists. Particular attention is called to the new 
Personality: a biosocial approach to orig^s and slruaureSf pub¬ 
lished in August, and The essenHals of plant by Frank 

D. Kern, The latter is a new textbook for the one-semester 
botany course, whudi has come from the press just in time to 
be included in the display. 
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W. A« Hammond Driertte Com^paoy 
Xenia* Ohio 
Booth No. 12 

Industrial, laboratory, and home applications of Drierite, 
in its Regular, Indicating, Du-Cat, and Moulded forms, wilt* 
be displayed. A mmiature two-tower drying unit, compartment 
desiccators for home and industrial use, new laboratory gas 
dryer, and a new, small, compressed air Une dryer containing 
throw-away cartridges will be featured. Many other useful 
applications of this product of science will l>e described or por¬ 
trayed. Company personnel will be present to discuss the tech¬ 
nical ^pects of Drierite. 

Instrument Development Laboratories 
Chicago, llliaois 
Booth Np. 92 ^ 

Instruments for the measurement of radioactivity will be 
the theme of Instrument Development Laboratories' exhibit. 
Pocket-size, portable and scmiportable instruments for quaUta- 
tive and quantitative determination of Alpha, Beta, and 
Gamma radiation will be in operation. Instrument Develop¬ 
ment Laboratories' new countomatic scaling unit will be on 
display, demonstrating ftexlbiUty of this automatic machine. 
The new Geiger counter, fountain pen dosage meters, and other 
radioactivity monitors for research, health monitoring, and 
geological surveying will also be shown. Engineers will l>e at 
the booth daily to suggest solutions to your instrumentation 
problems. 

Jarrel-Ash Company 
Bostoo, Massochusacts 
Booth No. 71 

Jarrel-Ash Company will feature an inexpensive qiectro- 
graph, source unit, and wkrophotomeier with an^le disper¬ 
sion, resolution, and sensitivity for all spectrochetmosl analysis 
of biological or clinical materials. The equipment is suitable 
also lor general spcctrochemical work and for instruction in 
speda) methods in chemical analysis. Specudized optical instru¬ 
ments will include a Bellingham and Stanley Glass Circle 
Polarimeter reading to .01" and a less expensive Bellingham 
and Stanley instrument reading to ,05"; a Bellingham and 
Stanley Standard Abbe Refractometcr with gloss scale read 
by transmitted light; a Projection Refractometcr for the food 
Industry; a Hilger-Mucller Double Monochromator f/4.0, 
1,850A. to 40,OOOA., with accurate wave length scale. Micro¬ 
scopic equipment displayed will include metallurgical, polaris¬ 
ing, researdi, and stereoscopic microscopes available for imme¬ 
diate delivery. There will also be a Precision Rotary Micro¬ 
tome, a photomicrographic camera, the new high-intensity 
Zirconarc for work at high magnification, and fluorescent lamps 
for low-power work. 

W. H. Kessel 8c Company 
Chicago, iUioois 
Booth No. 18 

On display for ddnbnstraticm will be microscopes of various 
types and accessaries, photomicrographic Gomoras, 
souremforphotomiaroftaphy, pbotometemform^utod^ 



refmctometers^ pH i:^UMiitectric and du~ 

l^tMcq cdorimetera, u well atf laboratory irifitrumentB. 

E. Leitat, Inc. 

New York, New Yofk 
Booth No. 14 

leitx will show their Univeraal Microacope and Pfaotomicro- 
graphic Af^ratus *'Panpbot/’ which features a distinct 
4eparture from the conventional type of photomicrographic 
apparatus. The hrat postwar model of the Lcitz Research Mi¬ 
croscope, **Ortho!ux,” will be displayed for the first time. This 
instrument is equipped with a built-in light source and can be 
used not only for transmitted but also for reflected light. 
Standard monocular as well os binocular medical microscopes 
will be on display, as well as the wcll knowm Photoelectric 
Colorimeter, Another feature will be the Leica Camera and its 
accessories for gross photography, photomicrography, and 
copying in both black and white and color. 

linguapbofie Institute 
New York, New York 
Booth No. 4 

Linguaphone presents the study of foreign languages in its 
most scientific form—coordination-association of the sight of 
an object with the sound of the word it represents, A Tdngua- 
phone course comprises a series of synchronised phonograph 
records and books. While listening to the lesson on the record 
the student follows each w’ord in the illustrated text, training 
'cye and ear together. These lessons, graded in s[>eed and sub¬ 
ject matter, are recorded by both male and female voices, 
Sup>pIemenUry books give full grammatical instruction. The 
records provide pronunciation and intonation. The result is 
Ruency in thinking in the language in an amazingly short time. 
Linguaphone courses are available in 29 languages. The Lin¬ 
guaphone electric phonograph, fitted with earphones to ensure 
uninterrupted study at any time, will be displayed, as will the 
ClasM^bone record-filing system, which can be installed in any 
Ixxikcase or cabinet and which is the simplest, most practical 
method for protecting and classifying phonograph records, 

McGraw-Hill Book Company»Inc. 

New York* New York 
Boodi Nos. 52 and S3 

The McGraw-Hill Book Company Invites you to visit booths 
32 and 53, where you will find recent and standard texts and 
reference books In agriculture, botany, chemistry, forestry, 
geology, health education, physics, paychology, and zoology. 
We urge that you check these authoritative, timely volumes 
4 md place your order for examination copies of those titles 
which arc of interest in your particular program. 

The Macmillan Campany 
New York, New York 
Booth Not, 2 and 3 

the book exhilnt sponsored by the Macmillan Company 
wW tionsitt of approximately 800 titles, including publications 

In addition to midergradu- 
! fra4iuiite tetdiooks and reference there will be a 

df technical and tdenti^ books of interest to 


the general reader. Books in the fields of various hobbies and 
avocations-^hotogmpby, gardening, radio, outdoor life, and 
others—will be represented along with books of special Interest 
to young readers. The major classifications are Agriculture, 
the Biological Sciences, Chemistry, Engineering, Bfistory and 
Philosophy of Science, Home Economics, Mathematics, Medi¬ 
cal Science, and Physics. Representatives of the Macmillan 
Company at this exhibit will he Mr. Tyler Buchenau, science 
editor; Mr. C. J- Hylander, visual aids editor; Mr. Paul A. 
Carlson, Mr. Robert B. Davis, and Mr. Joseph G. Sutton, Jr, 

G. Sc C. Merriam Compaay 
Springfield, Massachusetts 
Booth No. 106 

The G. & C, Merriam Company exhibit will consist of a 
sample display of the various publications of the company, 
which are as follows: Webster’s JVew intirnaiional dictionary 
(2nd ed.), Webster’s Colief^iaie dictionary fSth ed.), Webster’s 
Dictionary of synonyms, and Webster’s Biographical dictionary. 
In addition, there will be displayed for distribution copies of 
various pamphlet material dealing with instruction in, and 
the uae of, the various books mentioned above. Souvenirs will 
l)e provided. 

The C. V. Mosby Compaay 
St. Louts, Missouri 
Booth No. 24 

Visitors to the International Science Exhibition arc cordially 
invited to examine the books on display at the C. V. Mosby 
Company booth. Among the titles on display will be the follow¬ 
ing new releases: Rogick, General zoology laboratory manual; 
Bellafiore, Pkarntaceuitcal arithmetic; Novak-Meyer, Bacteria, 
ology laboratory directions for pharmacy students; Scbaub-Foley, 
Diagnostic bacteriology; Potter, Textbook of zoology; Atwood, A 
concise comparatm anatomy; Cureton, Physical fitness^ ap¬ 
praisal-and guidance; Turnerf School health and health education; 
and Iddins, Workbook for physical education. The complete line 
of Mosby texts and reference books will also be exhibited. 

National Geographic Society 
Washington, D. C 
Booth Nos. 82 and 83 

The exhibit will show one of the battery of huge telescope 
cameras focused on the eclipse of the sun by the Army Air 
Forces-National Geographic Society Solar Eclipse Expedition 
at Bocaiuva, Brazil, May 20; also, samples of rock from sub¬ 
marine mountains in the Atlantic Ocean, dredged up last sum¬ 
mer by the Mid-Atlantic Ridge Exf^edition sponsored by the 
Society, Columlna University, and the Woods Hole Oceano¬ 
graphic Institution. Photographs illustrating interesting fea¬ 
tures of the Society’s recent scientific projects will form a 
fascinating backdrop for the exhibit. 

Philosophical Library 
M«w York, New York 
Booth No. 8 

Visitors to the Exhibition are cordially invited to visit the 
booth of the Philosophical Library. Some of the books which 
wW be featured are: The sdectsd writing Benjamin Rusk^ by 
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Pagabert D. Runes (editor); EMsteniialism, by Jean-Paul 
Sartre; ffm our minds work^ by C, E. M. Joad; Hindu phi- 
losophy, by Theos Bernard; Tiw netv dictionary of psychology, 
by Philip Lawrence Harriman; Unusual words and how they 
came aboutf by Edwin Radford; Studies in genius^ by Walter 
G. Bowerman; Old Korea^ by Elizabeth Keith; Physics of the 
20ih century, by Poscual Jordan; Science since 1500, by H. T. 
Pledge; Charles Darwin and the voyage of ilte Beagle, edited by 
Lady Nora Barlow; 7'he tyranny of time, by ChaJindcr Allen; 
The dictionary of philosophy, edited by Dagobert D- Runes; 
Essays in science and philosophy^ by Alfred North Whitehead; 
Spinoza portrait of a spiritual kero, by Rudolf Kayser; The 
great beyond, by Maurice Maeterlinck; The creative mind, by 
Henri Bergson; Logic for the millions, by A. E. Mander; and 
Narcotics and drug addiction, by Erich Hesse, M.D. 

‘Alvin F. Polan 

Baltiinore^ Maryland 
Booth No. 25 

The specimens of plants, insects, and animal tissue in this 
exhibition are preserved by a quick process which fixes the actual 
color and physical api>carances of the specimens indefinitely. 
The specimens that are exposed to the air will not decay or 
disintegrate and many retain their natural odor. There arc no 
signs of the preservative treatment on the subject matter after 
processing the specimens. 

Prentice-Hall, Inc. 

New York, New York 
Booth No. 42 

Prentice-Hall, which will be represented by Associate Edi¬ 
tors Prank Bitncr and Warren Blaisdell, will feature a display 
of over 100 College and Industrial Department books in the 
fields of chemistry, physics, mathematics, engineering, 
geology, and geography, psychology, and statistics. New books 
which will be available will include Advanced calculus, by 
David V. Widder; College algebra, by Moses Richardson; and 
Mental hygiene, by Herbert A. Carroll. By arrangement with 
the Editorial Department page proofs on important forth¬ 
coming texts, including Organic cltemistry, by Ray Q. Brewster, 
will be available for inspection. 

Radiation Counter Laboratories, Inc. 

Chicago, Illinois 
Booth No. 66 

Instruments for measurement of radioactivity will be shown 

W. B. Saunders Company 
Philadelphia, Pennsylvania 
Booth Nos. 72 and 73 

The W. B. Saunders Company cordially invites visitors to 
the Exhibition to stop in at booths 72 and 73, where a fine 
selection of our publications will be displayed. Our repre-' 
sentatives will be glad to show you the many new books and 
new editions which have been published in 1947. Botanists will 
be particularly interested in the new (2nd) edition of Weather- 
wax* Plant biology. The brand new General botany laboratory 
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book, by Dr. Edward M. Palmquist and X^oren C Pflitry, 
can be used to very good advantage with Dr. Weathenvax^ 
book or with any other standard text. Another new book of 
interest to all is Dr. Ernest Gardner’s Fundammlals of 
neurology. The 1947 editions of Ranson*^lark*s dna/omy 
the nervous system and of Rice’s Textbook of bacteridogy nuty 
also be seen. The new (21st) edition of American illustrate , 
medical dictionary, containing over 2,000 new words, will be 
of interest to all scientists. The representatives present during 
the Exhibition will be Messrs, O. G. Enslrom, James B. Finn, 
C. O. Wheeler, and E. R. Zieber. 

^ Schering Corporation 

Bloomfield, New Jersey 
Booth No, 6 

Tlie Schering exhibit will feitturc the pfewly discovered prin¬ 
ciple of sulfonamide therapy which practically eliminates any 
danger of toxicity from “sulfa” drugs. The result of lalx>ratory 
• and clinical researches supported by Schering Corporation, of 
Bloomfield and Union, New Jersey, this discovery is based on 
increased solubility through the use of a mixture of three 
sulfonamides, resulting in increased effectiveness with de¬ 
creased renal toxicity and crystal!uria. The concentration or 
solubility of one sulfonamide in a solution does not affect, and 
is not affected by, the amount of another sulfonamide in the 
same solution. This holds true if there arc three sulfonamides 
present. Thus, only one-third of Uie usual dosage of each sulfon¬ 
amide need be given to obtain a potentiated therapeutic effect. 
Tlte probability of crystalluria when full dosage of any one* 
drug is given is also nearly eliminated. Combinations have 
proven more effective, in shorter periods of time, with smaller 
changes. Schering’s Combisul tablets or liquid arc mixtures of 
sulfodiaxine, sulfathiaznle, and sulCamerazine in equal parts. 
Lehr substantiated these facts through original work, pur¬ 
posely avoiding alkalization, and found that crystalluria still 
does not occur. Flippen declared that alkalization may destroy 
some of the sulfonamides’ effectiveness. 

Tracerlab, Inc. 

Boston, Massachusetts 
Booth No. 19 

The Tracerlab exhibit features the Autoacaler, a fully auto¬ 
matic radioactivity counting instrument. The output circuit 
of the Autoscaler is coupled to a large neon bulb counting 
indicator to permit visitors to watch the progress of demonstra¬ 
tion radioassays. In addition, the exhibit will include the “64'^ 
scaler and radioactivity health survey and monitoring instru¬ 
ments together with a full line of accessories for radioactivity 
work including G-M tubes, sample changers, and specialized 
chemical equipment. 

Copies of Traccfiog, a technical monthly publication deal¬ 
ing with all phases of radioactivity, and bulletins describing 
equipment ^and services of Tracerlab, Inc., will be available 
for free distribution. 

Representing the company at the exhibit will be Mr. Dana 
W. Atchley, Jr., sales manager; Mr. Alan P. Schrelbcr; s^eS' 
engineer; and Mr. Walton C. Wickett, Weateti repre¬ 
sentative. 
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Tfa« Technicott Company 
Naur Yotk» New York 
Boodb Nof. 4d end 49 

The Tcchnicun booth will feature the new Technicoii Auto- 
tnatic Traction Collector for Chromatojfraphic Analysis. This 
ia a machine which collects af>ecihc quantities of effluent fluid 
from the chromatographic column. The machine will auto¬ 
matically distribute as much as 4»000 cc. of fluid in as many as 
200 test tubes, automatically placing a set and rigidly con* 
trolled amount in each tube. The automatic tissue-processing 
machine, the Autolcchnicon, ns 'well as the Lab-Aid slide filing 
cabinets, and the Scopicon, a microscopic projector, will be 
shown. The Technicon Automatic Pipette Washer and the 
Technicon Constant Temperature Water Bath for spreading 
paraffin sections will also be exhibited. 

University Presses 
Chicago* Illinois 
Booth No. 97 

I'he University Presses, leaders in the field of nonfiction, 
each year publish a large number of imr>ortant titles. Many of 
these gain lasting recognition as reference l)ooks and college 
texts. Many also enjoy w idc popularity as trade publications. 
All arc reacliing a constantly increasing audience. 1'he exliibit- 
ing of books from University IVcsscs is an outgrowth of the 
Association of American University Presses. Each press repre* 
sented is a separate publishing company devoted to the produc¬ 
tion of important technical and scholarly works which might 
otherwise go unpublished, as well as general books of vital 
interest to all Americans. Because of their common goals, and 
because some of them are too small to sponsor exhibits alone, 
these presses have combined to present their books in a single 
impressive display. 


Ws Weldi Manu&ctairiag Company 
Q^cafOi lUlnois 
Boodi Nm. 102, 103. and 104 

A variety of laboratory equipment and supplies will be 
shown. Of interest to physicists will be vacuum pumps and 
gauges, voltmeters, ammeters, wattmeters, ohmmeters, and 
A.C. and D.C. instruments in three accuracy ranges; student 
and demonstration equipment for mechanics, heat, electricity, 
sound, and light; balances, both analytical and stainless steel; 
chart of electromagnetic wave gamut; aeronautacs charts; 
wind tunnel; reiilica gratings; and spectrometer. Equipment 
for use in the field of chemistry will include glassware, hard- 
-ware, rubberware, straight-jacket condenser, balances, the 
1947 edition of the Hubbard Periodic Chart, and Chart of 
Organic Chemistry, The biological sciences will be represented 
by a display of living and preserved si>ecimens; microscopes; 
prepared slides; charts of physiology, health, hygiene, safety, 
and first aid; and botanical and zoological charts. 

John VTiley & Sons, Inc. 

Philadelphia* Pennsylvania 
Booth No. 95 

John Wiley & Sons, Tnc., New York scientific and technical 
publishers, will utilize their centrally-located booth for dis¬ 
playing a comprehensive collection of late and standard books 
in various fields of pure and applied science. While stress wUl 
be laid on 1947 publications, Wiley plans to show a full range 
of titles which have earned recognition as outstanding texts, 
manuals, handbooks, or other w'orks of reference. Many of 
these will be found in new, revised editions. Fields of interest 
covered will include aerodynamics, agriculture, anthropology, 
astronomy, the biological sciences, chemistry, education, the 
earth sciences, mathematics, public health, physics, psy¬ 
chology, social and political science, and business. 
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Otis William Caldwell 
1869-1947 

'^Our lives/* said Dr. Caldwell, “are for what we may 
do, not for what wc have done.** To this design for living 
be adhered faithfully until the very end, which came on* 
July 5, 1947, 

Otis Caldwell blazed a trail in the two great enter¬ 
prises of the modern world-^science and education. For 
him the two enterprises were one. That was the essence 
of his outlook and of his contribution. Along every part 
of the trail, which stretches back more than half a 
century, he was surrounded with friends and followers 
whom he attracted and inspirtxi. 

While it is customary to trace a man*s career from 
youth onward, Caldwell*s work can be better understood 
by reversing that direction. The great concern of his 
later years was the American Association for the Ad¬ 
vancement of Science. He held the post of general secre¬ 
tary, to which office he gave every ounce of his abundant 
energies and every facet of his fine mind. This was the 
golden opportunity of his Ufe. He regarded our associ¬ 
ation of scientists as the most potent single force in the 
life of the Nation. He suffered a sense of hurt when 
scientists were ignored by statesmen. To make them 
understand what science can do for society became the 
absorbing interest of his life. There were two things to be 
done: Scientists themselves must be persuaded to give 
some of their precious time to the problems of people, 
and the people must become more aware of the new 
world being built by science. “What science may do for 
men is not enough,** said Caldwell. “This must become 
subordinate to what science may do to men. Knowledge 
must be directed toward common needs erf common men 
as well as toward the advancement of knowledge itself.’* 

As general secretary, Caklwcil was largely responsible 
for the AAAS Committee on the Place erf Science in 
Education. Having ejcperienced both the joys and the 
tribulations of the laboratory scientist, he understood 
why the man of science is reluctant to move out of his 
held of special competence. Yet his charm of manner and 
his wisdom brought top-rank scientists to his side in the 
work of improving science teaching in schools and col¬ 
leges. Having been a professor of education, Caldwell 
was also “at home” with schcwl administrators and 
educationists. To these groups he brought the essence 
of the scientific spirit, demonstrating the need for it in 
curriculum construction and in educational procedures. 
Thus, he helped to bring together two fields which diverge 
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too often, to the detriment of both. In the last year of 
his life Caldwell was invited by the National Society for 
the Study of Education to write the capstone chapter in 
The 46ih yearbook, devoted to science education m Amer¬ 
ican Schools. The chapter closes widi this paragraph: 

Science education, therefore, seems imperative if sodety 
seeks security. Yet science education can not guarantee 
security. Security rests not only in men's knowledge but in - 
their characters. The will to do what .is right transcends 
knowledge of how to do what is right, ^ence may contrib¬ 
ute knowledge and understandings. Their ways of working 
.may exhibit the unprofitableness of errors, but educated human 
character must assume the decisive role in civilization’s fu¬ 
ture. 

The State Academies of Science and the Junior Acad*- 
emies of Science were another fertile field for the 
energies of the general secretary. By persistence and 
eloquence he heightened the interest of the Association 
in this work. Through unceasing effort he brought sci¬ 
entists, teachers, and youth together in many states 
throughout the Nation. This woric. with young people 
was the precursor of the science club movement and of 
science talent searches. The AAAS Committee on Junior 
Scientists Assembly was inspired by Dr. Caldwell. The 
first of these Assemblies, held in Boston m December 
1946, created unusual interest. For the first time, young 
scientists were weloancd to take part in the program of 
adult scientists. Caldwell saw clearly the need for con¬ 
tinuous recruitment of youth to the ranks of science* 
He was appalled at the losses in scientific personnel 
brou^t about by the war, and he feared the impending 
shortages of scientists and technologists. 

He AAAS-George Westinghouse Science Writing 
Awards were another Caldwell project. His concern with 
“science in our lives** had led him early to an exami¬ 
nation of newspapers, magazines, and world afairs.Hia 
famous study, “Biology in the Public Press,*' was a 
pioneering effort that touched off many similar studies. 
In these annual awards to science writers Caldwell found 
new opportunities to bring good science to all the people. 

Dr. ChldwcU was the patron saint of the AAAS Co¬ 
operative Committee on Science Teaching and the 
founder of the National Science Teachers Association. 
This group, numbering several thousand science teachers 
" and teaching scientists, is an affiliate of the AAAS and, 
at the same time, the department of sciCnCe instruction 
of the National Educational Assoclatican. 

When Caldwell was 75, a group of hh ooBeagties atid 
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former students (he called them his Dependable Asso- 
datcft) prepared manuscripts for a br^ure entitled 
Looking ahead in educoHm. This was published by Ginn 
and Company in 1945 and has had wide national circu¬ 
lation. In ea^ chapter of this wodt we hnd a bit of the 
esmce of Cowell’s outlook on life. Scientists^ teachers, 
psychologists, mathematicians, administrators, socioio- 
gbts» and economists all join in projecting his philosophy 
into the future. They point up the Caldwell drive toward 
an education for our times based upon imagination and 
int^li^ence and recognizing the vital role of sdenoe in 
aodkt pfogresB. 

WbenCaJdweli reached 70 years of age, another group 
of faithfid frfehds compiled a vdome of greetings which 
ei)^^ of 150 loyal colleagues, 


grateful students, and parents. The volume was pre¬ 
sented to Dr. Caldwell at a luncheon during the meetings 
of the AAAS in Columbus, Ohio. Two excerpts from 
these greetings reveal another facet of Dr. Caldwell’s 
personality, so important in all that he did. One was 
from a parent of the school which he directed: 

And then we sat down and talked to you, and asked you a 
lot of unintelligent questions, but they were things that were 
in our hearts and minds. And then we enrolled the first 
child. And shortly thereafter, the second child, and not so 
long after that, the third child. And then we made friends with 
you and the school*-you and the school were really one. And 
in 4 few years, you built up a magnificent educational insti¬ 
tution, you built up traditions, and you made both chihkea 
and paruiis happy. 
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Aiid the ofher was from He^ 

We feel tirice blest ui you as a frienid of man and as a scholar 
who breathts new vitality into many old forms of knowledge. 

In you shines truly the spirit of America. Xt is the American 
heritage—th think and exiJeriinent for oneself, to apply science 
freely for t^e benefit of all the people'-that teachers like you 
in the sena^ of creators arise among us. 

Many wfll honor you for the breadth of your sympathies 
in quickening young nunds and finding, constructive solu¬ 
tions for b^fhing individual problems. Wjth emotion I thank 
you for the SunJque tenderness that has moved you to use your 
immense leirning and’rek>urces for the blind also. It is a 
boon to the n past computmg to have you help them discover 
their own jiowers of»'9clf-expr«sion and of disciplining their 
fettered bo lies to a* creatively shaping will. Affectionately 
I salute vQi ^ as a gradous beacon spreading its ra> s over all 
the highwa; s and byways of the people’s development. 

Dr. Calc well retked from the directorship of the Insti- 
Cbte of Shool ExperimentaUon of Teachers College, 
Columbia University/'at! the age of 65. He left behind 
him the L hcolh School. Those of us who are today still 
fighting fdr adequate representation of science in the 
curricuiun|can unid^tand why he seized the opportunity 
of dircctii^ a school/ The Lincoln School of Teachers 
College is! work! famous. Conceived by the Caldwell 
mind, it Lighted a flame which is still burning vigorously 
in all curriculum laboratories. The Lincoln School placed 
science at jthe core of the educative process. Its curricu¬ 
lum determined the physical plant which was built ac¬ 
cording to{ the Caldwell blueprint. He gathered a great 
faculty off broadly educated and competent men and 
women whfb became the living exaropWi of *a! sound pro¬ 
gram of tjeachcr training. In that s^ol science was 
much morfe than a subject to be taught; it was a phase 
of life to oe integrated with all other aspects of child 
experience! 

When l)r. CaWwell retired from his post at Teachers 
College, he indulged his earliest interest by returning to 
the work of laboratory scientists at the Boyce Thompson 
Institute for Plant Research. From that vantage point he 
carried on as general secretary of the AAAS, where his 
matured philosophy of science education found new 
outlets and widen^ scope. 

Science was a way of life to Dr. Caldwell. He could 
not and would not tolerate prejudiced thinking. What, 
then, ahould be done to rid the world of such thinking? 
The typical Caldwellian answer can be found in his two 
widdy read books: 5dence remaking the world and Do you 
hdim iil In the first^ he asks that “intellectual and 
moral ideas shall develop in harmony with modem 
science." In the second, he subjects man’s common 
superstitions to the cold, blazing light of scientific 
reason. ^ 

“Ignorance and superstition," says Caldwell, “con¬ 
tribute to one another. Knowledge is the enemy of both. 
In childhood, as with older people, the attitude of de- 
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sui^ufli^iBtttlike any other 
it k a protectidii ^igainst ^ the event 
when encountered and not a guar^mtee that the event 
cannot occur. Those who fOkr ignorance but have no^ 
fear of truth, need have noJear of superstition. Facts 
properly interpreted and used 'hialwfc ireedcMn possible. 
The text that is frequently used abdut tntth making 
people free is not yet in danger of excessive application." 

Trained as a botanist, he knew well the part that 
biological r^ciences cah play in the education qf children. 
He k^w, too, that the tasence of this contribution is to 
be found in all :the sciences. With true vision he threw 
himself into the General Science movement, bringing 
it to fruition,in the schools ofHhe Uation. His textbooks 
have been and,are still being read by jniillion^ of school 
children all over the world, as are ^so his textbooks in 
biology. ‘ 

• In 1920 Dr. Caldwell, e» chairman of the Committee 
on Science of the Commission on the Reorganization of 
Secondary Education, crystallized the pattern of the 
science curriculum. Tn this report,, science teachers 
could sec dearly for the first time, a sequence of science 
studies that gave dignity and scope to theirj efforts. It 
was Dr, Caldwdl again who showed the way in extra¬ 
polating that sequence to indude the elementary school 
at one end and the junior college at the other. ^ 

We have now followed the trail which Caldyvell blazed 
half way toward its beginning. In-1919 he electrified the 
sdetice teaching world with his survey of Science 
Teaching in the Gary Public Schoob. In 19,17 he had 
left his post at The University of Chicago, where he had 
been associate professor, then profe^r of botany, and 
finally , in charge of science teaching at the, School of 
Education. He had come to the University in' 1907 from 
the Eastern lUmob State Teachers College, where he had 
held the post of head of the Department pf Biology 
since 1899. From 1897 to 1899 he had been assistant in 
botany at The Ujiiversity of Chicago, whici granted 
him a Ph.D. degree in 1898. Hb undergraduate work 
was done in Franklin College, from which he received 
the B.S. degree in 1894. Later, in 1917, hb ^hna mater 
bestowed upon him the, degree of LI...D. Otis Caldwell 
was bom on December 18, 1869, in Lebanon, Indiana, 
where he spent his early, youth. 

Edwin G. Conklin, rei^owned biologbt and past presi¬ 
dent of the AAAS, once wrote to Dr. Caldwell as foUows: 

Any man who has lived for more than seventy years amidst 
all the dangers and vicissitudes of life is a biological triumph 
of adaptation, endurance and good fortune. When in addition 
he has lived a life of marked intellectual and social ]eadershh> 
and has left his mark not only on his generation but also on 
future ones, he is one of the {mmortab. . 

McktKts Meister, 

T)0 Bfom Sigh School sj Scknc$ 

ac^HcB, Oecombtr I2r W7 
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A Memorial Seirlce for Otis W. 
Caldwell, whose obituary appears in 
this issue, was held at the Church of 
the Redeemer, Yonkers, New York, 
on Sunday, December 7, at 4:00 P. M, 
Those participating in the service in¬ 
cluded Barclay Adieson, Kirtley F. 
Mather, Morris Meister, H. Otheman 
Smith, J. Wayne Wrightstone, and 
P. W. Zimmerman. 

With regard to Dr. Caldwell’s 
passing, the Executive Committee of 
the Association has made the follow-* 
ing statement: 

In the sudden death of Dr. Otis W. 
Caldwell on July 5, 1947, the Executive 
Committee of the American Association 
for the Advancement of Ik'ience lost iU 
member of longest service, and u colleague 
who had been a member of the Association 
continuously since 1900, a Fellow since 
1902, and a life member since 1923. Vcr>' 
few persons have been members of the 
Association longer than Dr. Caldwell, and 
probably none has as thorough a knowl¬ 
edge of its ho(>es, f)lans, and operations 
as he had- He was vice-president of the 
Association for the Section on Education 
in 1925, General Secretary from 1935 until 
his death, and the principal connecting 
link between the Association’s adminis¬ 
trative officers and the 37 affiliated acade¬ 
mies of science. 

The Executive Committee shares the 
grief of Mrs. Caldwell and of other mem¬ 
bers of Dr. Caldwell’s family at hU 
passing, and will long cherish his memory 
as one ol the foremost of the loyal men 
who have made of the Association a great 
factor in the advancement of science. And 
even af ter HH many friends and associates 
shall hjsve pmed, the expanding effects 
of his devotion to the high purposes ol the 
Association will still be felt. 

SCtSHCS, becembsir 12.1947 


George A. Baltsell, Osborn Zoological 
JUiboratory, Yale University, has recently 
been appointed Colgate professor of bi¬ 
ology and executive officer. 

Edward C. Miller, formerly assistant 
professor of metallurgical engineering, 
Purdue University, has l)een apt)ointcd 
associate professor of chemical and metal- 
lurgicBLl engineering, Wayne University 
College of Engineering. 

Henry F. Donner. chairman, Dcfiarl- 
ment of Geology and Geography, and 
professor of astronomy, Western Reserve 
University, will be granted a leave of ab¬ 
sence, beginning in February, to drive, 
with Iiis wife, from the northern coast of 
Africa to the Lamont-Husscy Qbserva- 
tt)ry in Bloemfontein in Orange Free 
State. On the way down, they will inspect 
various volcantres, mountains, and [par¬ 
ticularly the Rift Valleys, where some 
geologists believe the continent is break¬ 
ing in two. They w ill also visit the moun¬ 
tain Thaha ’Nchu, in South Africa, which 
is believed to have broken away from the 
Malute Range in Basutoland ages ago. 

On his first visit to Africa in 1928-33, 
Prof. Donner made a series of racasure- 
nicntfi of more than 1,100 binary stars 
which he had discovered in the southern 
ccmstellations. On the coming trip, Prof. 
Donner cxt>ects to use the Observatory’s 
27-inch refractor to determine how far 
each star in the binary pairs he discovered 
has moved since 1933. He hopes to moke 
another series of observations in 15 years 
in order to com[)lete a final report which 
will provide information about the sizes 
and masses of the stars. 

Lincoln Constance, professor of 
botany and curator, Seed Plant Collec¬ 
tions, University of California, is s|)onding 
the academic year as visiting lecturer of 
botan>', Harvard University. Until July 
I, Prof. Constance is serving as acting 
director, and Robert C. Foster as acting 
curator, of the Gray Herbarium. 

Wellington D. Jones, professor emeri¬ 
tus, University of Chicago, recently sfHjnt 
two weeks with the Department of Geog¬ 
raphy at Syracuse University. His prin¬ 
cipal talks centered around the subject of 
" WJiat Geographers Need to Know About 
Soils and Associated Land Use.” 

OrvlUe L. Gilpin, paleontological tech¬ 
nician, Chicago Natural History Museum, 
has been appointed chief preparator of 
fossils in the Department of Gec^ogy*. 


Arthur David Howard. U. S. Geologi¬ 
cal Survey, has been appointed associate 
professor of mineral sdences at Stanford 
University. Dr, Howard assumes hie new 
duties ill January 1948. 

Stanley S. Ballard, professor of 
f)hysics and chairman. Department of 
Physics, Tufts College, has recently been 
aj>f)ointed to the new office of the Secre¬ 
tary for Local Sections of the Optical 
Society of America for a two-year period. 

Arthur Harmount Graves, curator 
emeritus, Brooklyn Botanic Garden, who 
is now living in Wallingford, Connecticut, 
will continue his work on the breeding 
of disease resistant chestnut trees and on 
the nature of disease resistance, under a 
c<x)fx:rativc agreement with the Connccti- 
( Ut Agricultural Exj)erimcnt Station. Dr. 
Graves will also furnish propagative mate¬ 
rial to the Station, The work is being 
sponsored also by the Connecticut Geo¬ 
logical and Natural History Survey and 
the Division of Forest Pathology, Bureau 
of Plant Industry, Soils, and Agricultural 
Engineering, U. S. Department of Agri¬ 
culture. 

Harry S. Mustard, director, School of 
Public Health, Columbia University, 
has recently been made commissioner of 
public health for New York City. 

Visitors to U. S. 

Francis Hemming, of London, secre¬ 
tary to the International Commission 
on Zoological Nomenclature and a weU- 
known entomologist, will arrive in the 
United States on December 18. Mr. 
Hemming is coming, at the invitation of 
the Smithsonian Institution, to promote 
understanding and cooperation between 
American zoologists and the International 
Commission. He will address a meeting 
in the National Museum auditorium in 
Washington, D. C., on the evening of 
December 22 at 8:00 P. M., to which all 
interested zoologists and [^aleontoiogisU 
are invited. He wlU also address a joint 
meeting of the several sf>cieties of zoolo¬ 
gists meeting with the AA^VS in Chicago 
at 3:30 P. M. in the Up[)cr Tower Room 
of the Stevens Hotel on December 29 
and a joint meeting of the Paleontological 
Society and Society of Vertebrate Paleon¬ 
tology at the Chateau laurier, Ottawa, 
on the morning of December 31. Mr. 
Hemming is anxious to meet and confer 
with zoologists or grou|>s of geoloi^ts 
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at Washington, Chicago, Ottawa, and 
perhaps other points. He will be accom¬ 
panied by his a'iie, Mrs. Margaret F. W. 
Hemming^ who is his personal secretary. 

T. A. Stephenson, professor of zool¬ 
ogy, University of Wales, and author of a 
comprehensive monograph on the British 
sea anemones, has been visiting American 
laboratories, accompanied by his wife, to 
gather information on marine ecology. 
Dr. Stephenson is currently holding an 
appointment as viwting professor of zool¬ 
ogy at the Scripps Institution of Oceanog¬ 
raphy (University of California), La Jolla. 

(kants and Awards 

The Council of the Royal Society, 
Bngland, has awarded Royal Medals to 
C. N. Hlnshelwood and F. M* Burnet. 
Prof. Hinshelwood received the award 
in recognition of his distinguished work 
on the mechanism of chemical reactions 
from the simplest gas phase processes to 
the complexities of cell division; Dr. 
Burnet, for bis distinguished work on 
bacteriophages, viruses, and immunity, 
and for his contributions to the study of 
infectious disease as an ecological 
phenomenon. 

The following awards of medals have 
also been made by the President and 
Council of the Royal Society: the Copley 
Medal, to O. H. Hardy for his outstand¬ 
ing part in the development of mathe¬ 
matical analysis in England during the 
last 30 years; the Davy Medal, to Linus 
C. Pauling for his distinguished con¬ 
tributions to the theory of valency and 
for their application to systems of biologi¬ 
cal imiwrtance; the Buchanan Medal, to 
Sir Edward Mellanby, for his dis¬ 
tinguished researches on the physiology 
of nutrition, especially in relation to the 
causation of deficiency diseases; and the 
Hughes Medal, to J. F. JoBot for his 
distinguished contributions to nuclear 
physics, particularly the discovery of 
artificial radioactivity and of neutron 
emission in the fission process. Dr. Paul¬ 
ing, head, Division of Chemistry, Cali¬ 
fornia Institute of Technology, was 
unable to receive the medal in i:>erso(n 
December 1, but will soon leave for 
England, Where he will be Eastman pro¬ 
fessor at Oxford University for the second 
and third terms. 

ClarenceW.Balke, Fansteel C^rf^ora- 
don, and formerly professor. University 
of Illinois, has been awarded the 


Perkin Medal of die American Seodon 
of the Society of Chenikal lAduatTy. Dr. 
Batke, who will receive the medal a 
dinner in New York on January 9, is 
honored for his research in dicmiatry and 
metallurgy which led tp the development 
of processes for the production and com-^ 
mercial utilization of tantalum and its 
sister element, columbtum. 

Chester G, Fisher, president, Fisher 
Scientific Company, Pittsburgh, and of 
Eimer & Amend, New York, will receive 
the 1947 Pittsburgh Awgrd, a bronze 
plaque, at a dinner, Dumber ^8, at the 
University Club, Pittsburgh. The award, 
made annually by the Pittsburgh Section 
of the American Chemical Society, will 
be presented “for outstanding contribu¬ 
tions to chemistry in the Pittsburgh 
area/’ In 1902 Mr. fisher founded the 
Fisher Scientific Company, which has 
grown into one of the Nation^s leading 
suppliers of scientific equipment, ap¬ 
paratus, and laboratory chemicals. 

Walter J, Murphy, editor of 7 m- 
dustrial and Engineering Chemistry and 
Chemical and Engineering Nercs, publica¬ 
tions of the American Chemical Society, 
recently received the honorary D.Sc. 
degree from Centre College. 

Niels Bohr, Nobel Prize winner in 
physics, has been awarded the Order of 
the Elephant, highest decoration in Den¬ 
mark. A dispatch from Science Service 
indicates that this decoration is one of 
the oldest in the world, dating back to 
1-458. Dr. Bohr is the second Danish com¬ 
moner to receive it during.the present 
century, 

Lawrence K.Franlc» director, Caroline 
Zachiy Institute of Human Development, 
New York, and Catherine Mackenzie^ 
parent-child editor, New York Times, 
received jointly the fourth annual |1,000 
Lasker Award of the National Commit¬ 
tee for Mental Hygiene at its 38th annual 
luncheon, November 13. at the Penn¬ 
sylvania Hotel, New York. The a^rd 
was given this year for “contributions 
to popular adult education in mental 
health, especially concerning parent-child 
relationships,” 

Paul Niggil, Zurich^ Switzerland, will 
be awarded the Rdcbling Medal of the 
Mineralogical Society of America at its 
annual meeting in Ottawa, Canada, 
cemher 29-31. Prof. Nlggll, who plans to 


lecture at several tiidww|U|as in this 
country during January, is the second 
person from anoth^ counuy to receive 
this honor, the hi^st that American 
mineralogy has to offer for outstanding 
achievement in its science. , 

The School of VeterlxiaryMadlclAe# * 
Unlveratty of Pennsylvania, has re¬ 
ceived a grant of |75,000, in amounts of 
$25,000 per year for three years, from the 
Grayson Foundation, Inc., for the study 
of equine infectious anemia. The grant 
will be used to further research in the 
development of improved methods of ' 
diagnosis, prevention, and treatment of 
the disease. « 

Fellowships 

Antioch College, Yellow Springs, 
Ohio, has announced the establishment of 
a fellowship for research in problems of 
land use, available to an outstanding 
graduate in the field of forestty, agricul¬ 
ture, wildlife management, or conserva¬ 
tion education. The fellowship is financed 
by the Hugh Taylor Birch endowment, 
and the research will be concerned with 
the development of Glen Helen, a 920- 
acre tract given by Mr, Birch to Antioch 
College. Inquiries should be addressed to 
Kenneth W. Hunt, director of Glen Helen. 

The Graduate School of Ohio State 
University has announced the avail¬ 
ability of several scholarships and fellow¬ 
ships for the year 1948-49. The Elizabeth 
Clay Howald Scholarship, with on annual 
stipend of $3,000, will be given toa penon 
who has shown marked ability in some 
field of study and has in progress work, 
the results of which promise to constitute 
important additions to our knowledge. 
Two Muellhoupt Scholarships in Bioiogy^ 
with annual stipends of $1,800 to $3,000 
each, arc offered to the candidates who 
are conrideied most likely to promote, by 
original research, one of the biological 
sciences, particularly botany, bacteri- 
ology, physiology, and zoology. Candi¬ 
dates must have completed requirementa 
for the Ph.D. degree or its equivaleht. 
Postdoctoral fellowships and scholarthip* 
for study in a variety of fields are aj^ 
available, ^eir stipends ratigfi^ from 
$1,800 to $3,000 for a year, generufiy ben 
ginning July 1, Applications for ^ those : 
mentiofned must bo hlod with the Dm 
of the Graduate School by April t. 

Also available to graduate gMenU 
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iQwrd Univen^ty Fello>wfthips ScM- 
aifh^ fttipeodft itin^ing from |400 
to several i|>ecial endowed 

Fellowships with stipends ranging from 
$450 to $1,000. In addition, all fees are 
remitted except matriculation and gradu¬ 
ation fees. University Fellows and 
Scholars are selected on the basis of merit, 
irrespective of field, wlvile Special Fellows 
are for designated fields, but selections 
within this field arc based on merit. 

Bthyl Corporation has awarded 9 
graduate fellowships in the fields of 
petroleum, automotive, and chemical 
research, which provide students with 
scholarship grants plus tuition. Thus far 
this year, the fellowships have been 
created at the University of Michigan 
(two), Princeton University, University 
of Tulsa, Wayne University, University 
of Oklahoma, Louisiana State Univeruty, 
Purdue University, and the University 
of Texas. A }>ostdoctoral fellowship, the 
first of its kind offered by the comi^any, 
has been estahllsbcd at the University of 
Cincinnati, fur study under Robert A. 
Kehoe, director of the Kettering Labora- 
tory and medical director of Elh>l 
Corporation. The fellowship program was 
established 10 years ago to stimulate and 
aid students who show promise in 
advanced industrial and engitteering 
research. Recipients are not obligated to 
work for the company upon completion of 
their academic work, nor are they re¬ 
stricted as to their courses of study, except 
that the academic projects be related to 
the petroleum, automotive, or chemical 
industry. 

GoUeSM and Universities 

The Department of Biology, Johns 
Hopklna University, has added the 
following men to its staff: Francis T. 
HazOs Hopkins Marine Station of 
Stanford University, as instructor in 
plant physiology; V. O, Dethier. 
formerly of the Department of Zoology 
and Entomology, Ohio State University, 
as associate professor to work in the field 
of sensory physiology of insects; and 
H. Bentley Glasst geneticist, formerly of 
Goucher College, as associate professor of 
biology- 

Tha University of Delaware is 
o0erihg a new extramural course this 
year in ''Applfcation of Statistical Meth¬ 
ods to Design of Experiments and Analy¬ 
st course^ a rdatively 
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new i^iproach to industrial experiment 
work, is being offered because a definite 
need has been evidenced in application of 
statistical methods to industrial experi¬ 
ments. In charge of the course is George 
E. Hulse, head of scouting research, 
Hercules Powder Company. Dr. Hulsc 
will be assisted by Donald 6 . VtUars, 
head, Science Department, Jersey City 
Junior College, who will give 10 of the 
14 lectures; John A. Zapp* Jr., Research 
Department, Haskell Foundation, E. I. 
du Pont de Nemours and Company; 
Vernon Lewis, also of Du Pont: and 
W. L. Gore, research chemist in plastics 
at Du Font’s Arlington, New Jersey, 
Laboratory. 

Union College, Schenectady, New 
York, will exiiand its facilities for study¬ 
ing child l>ehavior by constructing a new 
wing to the present psychology building. 
The addition will include a child observa¬ 
tion room, with extensive sound and 
visual equipment, to add to the facilities 
for the scientific recording of the behavior 
of children, and new classroom and office 
space. The new wing is made possible by 
an anonymous gift. 

Rensselaer Polytechnic Institute is 
now equipping a new nuclear chemistry 
laboratory to augment its nuclear science 
and engineering program, which will be 
0 |>ened to students of the Graduate 
School in February. The laboratory will 
provide facilities for training and research 
in connection with the course in nuclear 
chemistry inaugurated by the Institute 
in September. H« M. Clark, assistant 
professor of physical chemistry, who spent 
last year at the Clinton Laboratories, 
Oak Ridge, directs the course. 

The Technological Institute of 
northwestern University has oj)enecl 
a new laboratory for the teaching of 
catalytic and high-pressure processes in 
chemistry, which is named in honor of 
Vladimir N. Ipalicff- The laboratory was 
officially ojrcncd November 22, on the 
80th birthday of Dr. Ipatieff. The princi¬ 
pal speaker for the occasion was Robert 
E. Wilson, chairman of the Board, Stand¬ 
ard Oil Company of Indiana. Other 
speakers included Kenneth M. Watson, 
professor of chemical engineering, Uni¬ 
versity of Wisconsin; Robert K. Sum- 
merbdl, chairman, Department of Chem- 
istty, and Virgil C. WlU^ms, chairman, 
Chemical Engineering Department, both 


of Northwestern Universityj and Ovid 
W. Eidibach, dean, Tecbnologkal In¬ 
stitute. After the program and tours of 
the laboratory, a private luncheon 
honoring Dr, Ipatieff was held in the din¬ 
ing hall of the Northwestern University 
Apartments. Brief congratizlatory talks 
were made by Franklyn B. Snyder, 
president, Northwestern Univerwty; 
Edwin F. Nelson, vice-president, Uni¬ 
versal Oil Products Company; and Ward 
V. Evans, professor emeritus of chemis¬ 
try at Northwestern, 

'^Spinning discs’’ are being used to 
test welds and steels in an interesting 
research program at Massachusetts In¬ 
stitute of Technology sponsored by the 
Welding Research Council of the 
Engineering Foundation and directed by 
C. W. MacGregor, professor of applied 
Mechanics. In an armor-plated pit 40 
inches in diameter and 9 feet deep these 
steel plates arc sus^^ended on a ffexible 
steel drive shaft and rotated in a 30-inch 
vacuum at sj^eeds up to 35,000 r.p.m. 
The vacuum serves to prevent generation 
of heat, and when air is admitted, the 
whirling may be stopped when desired. 
Under such high speeds the material 
flows toward the edges, thickening the 
discs at the perimeter. According to W. 
Spraragen, director of the Council, this 
method, when perfected, will find valuable 
use in testing materials and welds at 
extremes of tcmiieraturc, and the results 
may ultimately be applied in bridge 
building, ship building, and whejever steel 
is used at low temperatures. 

Illinois Institute of Technology 
has launched a $15,000,000 development 
and expansion program which will trans¬ 
form its Technology Center campus into 
a functionally planned study and resi¬ 
dential area for 10,000 persons, covering 
the 100 acres from 3l9t to 35th Streets^ 
and from Michigan Avenue to the New 
York Central Railroad tracks. The 
architecture was created by Ludwig Mies 
van der Rohe, chairman of the In¬ 
stitute’s Department of Architeclure. 
Tlirce buildings have already been com¬ 
pleted and arc In use; a Metals Research 
building, a wing of the Engmeeiing 
Research building, and Alumni Memoriai 
Hall. Now being completed are a Chemi- 
istry building and a Metallurgical and 
Chemical Engineering building. AI4 d 
under construction are two student 
donnitories. Fifty-nine additional aca- 
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tiemic, laboratory, campus, and housing 
atructmas be erected over a hve-year 
period. Included in thia giant plan are 
buildings for Mechanical Engineering, 
Civil Engineering and Mechanics, Electri¬ 
cal Engineering and Physics, Archi¬ 
tecture, an Institute of Gas Technology, 
and two research laboratories for the 
Armour Research Foundation. When 
completed, the Technology Center will 
be one of the Nation^s most modem 
centers of technological education and 
research. 

Development of an electronic com¬ 
puter for crystal structure analyses^ 
utilising X-ray diffraction data, is the 
subject of a two-year research project 
being carried on by the Auburn Research 
Foundation in collaboration with the 
Department of Physics, Alabama Poly¬ 
technic Institute, under contract with 
the Office of Naval Research. The com¬ 
puter, devised by'R. Peplnsky, research 
professor of physics, sums the two- 
dimensional Fourier series representing 
the projection on a lattice plane of elec¬ 
tron densities in a crystal unit cell, and 
presents the summation as a pattern on a 
cathode-ray tube. Some S50 Fourier terms 
can lie added practically instantaneously 
by the device, and results of alternations 
of signs of any number of terms are ob¬ 
servable just as rapidly. 

A contract with the Foundation for 
X-ray diffraction studies on piezoelectric 
crystals has been renewed by the Army 
Signal Corf)s. This program is based on 
a grid-controlled, fine-focus X-ray tube, 
also developed by Prof. Pepmsky, which 
can be periodically pulsed in Synchronism 
with an oscillating crystal and at any 
<lesired phase with the oscillations, thus 
providing a diffraction stroboscope. 

Industrial Laboratories 


paper are observed with the naked eye, 
roughly 50 per cent more colors can be 
distinguished by the eye than by the 
finest optical means. Under similar 
favorable conditions, only about 500 
distinct shades of gray, ranging from 
black to white, can Iw detected. When 
color is introduced, each shade of gray 
in the middle range of the scale of about 
500 shades l)etween black and white is 
expanded up to 17,000 times. This means 
that in the current change-over from 
black-and-white to color j^otography, 
Kodak researchers working for superior 
reproduction of color in pictures must 
contend with an increase of from 5(X) to 
several million distinguishable differences. 

S. B. Penlck & Company, in further¬ 
ance of its policy of providing the widest 
possible line of basic materials for the 
pharmaceutical, wholesale drug, and 
allied industries in this country and in the 
export field, has completed arrangements 
to acquire the New York Quinine & 
Chemical Works, Inc., which was estab¬ 
lished in 1885 and manufactures and 
distributes a broad line of medicinal raw 
materials. Its headquarters and manu¬ 
facturing plants arc maintained in Brook¬ 
lyn, and a branch house is located in St, 
Louis, Missouri. S. B. Penick & 
Company’s present plans call for con¬ 
tinuation of the New York Quinine & 
Chemical Works* business along Its 
established lines. 

Interchemical Corporation, through 
its Biochemical Division, has renewed 
its annual grant of $25,000 to the Hektoen 
Institute for Medical Research, Cook 
County Hospital, Chicago. This grant is 
for the support of research concerned with 
intravenous amino acid therapy and 
with the role of individual amino acids in 


mental Station in charge of Uie Chemical 
Deportment laboratories and general 
service facilities of the Station, and rince 
1946 administrative director of the De* 
partment, retired at the end of November. 
Dr. Tanberg, who began his career with ♦ 
the company as a stenographer in 1910, is 
being succeeded by M. M. Brubaker, 
former laboratory director at the Station. 
At the same time P. L. Salzberg will take 
over Dr. Brubaker’s former duties. Both 
of the latter have been with Du Pont for 
approximately 20 years. 

Meetings 

George Washington University and 
the Carnegie Institution of Washing¬ 
ton were hosts November 13-15 to a 
group of theoretical physicists who met 
to discuss the general subject of gravita¬ 
tion and electromagnetism in relation to 
the general theory of relativity. This 
conference was the lOth of a series which 
started in 1934 and which have been held 
annually except for war years. The 
purpose of the conference is to promote 
thinking on, and discussion of, the 
unsolved problems in theoretical physics. 
'Phis year’s discussions centered on the 
difficulties inherent in unified field 
theories, the size of the universe, the 
proper inter!Jretalion of the red shift, 
and whether there is a correlation between 
the rotation of celestial bodies and their 
magnetic fields. Out-of-town participants 
included: H. W. Babcock, Mt, Wilson 
Observatory; Gregory Breit, Yale Uni¬ 
versity; Charles Critchfield, University of 
Minnesota; Richard Feynman, Cornell 
University; Leopold Infeld, University of 
Toronto; H. P. Robertson, California 
Institute of Technology; M. Schwarz- 
child and John Wheeler, Princeton Uni¬ 
versity; Julian Schwinger, Harvard Uni- 


At the Boatman Kodak Research 
Laboratories, David L. McAdam has 
made a new estimate of the number of 
separate colors the human eye can dis¬ 
tinguish in daylight. Dr. MacAdam 
estimates that there arc about 250 
distinguishable colors in the spectrum, 
plus 10,000 distinguishable tints of spec¬ 
tral colors and 7,000 additional colors, 
like purpk, which do not resemble any 
apectral colors. He pointed out that 17,000 
distinct colors of equal brightness are 
detecUblc with a precise optical instru¬ 
ment To this figure, he has added the 
fact that when large pieces of colored 


human metabolism. One of the main versity; Edward Teller, University 


objectives of the research program to be 
pursued is the formulation of an amino 
acid mixture to be given by vein that will 
best satisfy physiologic requirements for 
nitrogen balance. 

Robert S, Long, assistant chief 
chemist, Organic Section, Research Da- 
I>artment, Calco Chemical Division, 
American Cyanamid Company, Bound 
Brook, New Jersey, has been appointed 
assistant director of the Organic Section. 

Arthur P. Tonborg, from 1921 to 
1946 director of the Du Pont Experi- 


Chicago; Robert Oi)pcnheimer and 
Herman W>yl, The Institute for Ad¬ 
vanced Study, Princeton, New Jersey. 

Those attending the Conference on 
the Use of Radioactive Isotopes In 
Agricultural Research December IMO 
at Alabama Polytechnic Institute 
(Sciencef October 24, p. 390) will witness 
an interesting demonstration by Ralph 
T. Overman, senior research chemist at 
CUnton National Lalyoratory, of how 
atomic energy affects pUnte and animals. 
A rose with an open flower> a bud, and 
some leaves will be soaked In a solution of 
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radioactive phosphorus and the radio¬ 
activity in various parts of the plant 
measured. According to Dr. Overman, 
the bud should be practically the only 
part to take up the activity. For his 
animal experiments white rats will be 
used. With these he will show that 
■ radioactive iodine, when injected into 
the animal, localU^cs in the neck, and 
that, following injection of radioactive 
potassium into the blood of an animal, 
the potassium finds its way almost ex¬ 
clusively to the red cells. The forthcoming 
conference represents the first in this 
country on this topic. 

A sympositm on “Modern Instru¬ 
mental Methods of Analysis/' spon¬ 
sored by the Minnesota Section of the 
American Chemical Society and the 
Institute of Tecbnolog>^ University of 
Minnesota, will be held March 22-24, 
1948. Further details will be announced 
when available. 

The American Academy of Oral 
Pathology will hold its second annual 
meeting February 8 at the Hotel Stevens, 
Chicago. The speakers will include; Carl 
Waldron, University of Minnesota; B. 0. 
A. Thontns, Washington Universfty, 
Seattle; Edward Stofne, Mayo Clinic; 
Carl A. Schlack, Naval Medical Research 
Institute; Hamilton B. G. Robinson, 
Ohio State University; Barnet Levy, 
Washington University. St. Louis; Irving 
Glickinan, Tufts College Dental School; 
Henry Goldman, Boston; Lester R, Cahn, 
Columbia University; Herman Becks, 
University of California; and Myron 
Aisenberg, University of Maryland. 

The Academy will cooperate with the 
New England Society of Oral Surgeons 
and the Seminar of Oral Medicine in 
sponsoring a new monthly periodical, 
starting in January and entitled Jownol 
oj Oral Surgery, Oral Mrdicir^, and Oral 
Pathology, which will be published by the 
C. V. Mosljy Company, St. Louis, and 
which wfll replace the Oral Surgery 
section of the American Journal of 
Orthodenlies and Oral Surgery, Kurt 
Thoma, prewdent of the Academy, will 
be editor-in-chief and editor for the New 
England Society of Oral Surgeons; 
Herman Becks will be editor for the 
Seminar of Oral Medicine; and Hamilton 
Robinson will be editor for the Academy. 

A Pah-Amezlam Engineering Con* 
frees wtU be held in Sou^ America 
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late in 1948 or in 1949, -and {t is hoped 
that every country in this hemisphere 
will imrticipate. At a meeting this fall of 
the Executive Board of the Engineers 
Joint Council Committee on International 
Relations, J. Si Thompson, McGraw-Hill 
Book Company, was appointed to repre¬ 
sent the Council at a planning meeting 
which w'as held in Lima, Peru, November 
28. Participation in the Congress will be 
recommended to all constituent societies 
of the Joint Council, including the Ameri¬ 
can Society of Civil Engineers, American 
Institute of Mining and Metallurgical 
Engineers, American Society of Mechani¬ 
cal Engineers, American Institute ci 
Electrical Engineers, and American In¬ 
stitute of Chemical Engineers. Canadian 
engineers will be invited to participate 
through the Engineering Institute of 
Canada. Bogota, Colombia, has been 
suggested as the place for the first 
Congress. 

The Florida Academy of Sciences 

held its 12th uiiiiual meeting at the 
Florida State University, Tallahassee, 
November 21-22. Seventy-three papers 
were presented: 24 in biology, 16 in 
physics, 8 in bacteriology, 13 in the social 
sciences, and 12 on general topics. Officers 
elected for the coming year are; George 
F. Weber, University of Florida, presi¬ 
dent; G. G, Parker, U. S. Geological 
Survey, Miami, vice-president; and C. S. 
Nielson, Florida State University, secre¬ 
tary-treasurer. Elected as chairmen of 
the various sections were: John J. Davis, 
biological; A. A. Bkss, physical; and 
Cyril Burke, social, Robert B. 
Campl>cll continues as the Academy's 
representative on the AAAS Council. 

Tlie Junior Academy of Sciences held 
a one-day sesuon in connection with that 
of the senior group. In addition to present¬ 
ing 7 papers at their own meeting, mem¬ 
bers attended a number of the section 
sessions of the senior academy. 

Elections 

An International Cancer Research 
Ccmmlsston was established as an 
almost autonomous division of the Union 
Internationale Contre le Cancer at the 
Fourth International Cancer Research 
Congress held in St, Louis, September 
2-7. The Commission was set up by 
unanimous vote of representatives of the 
39 hations present. Twenty-one other 
nations, responding to the invitation 


transmitted by the U. S. Department of 
State, expressed great interest, and it Is 
expected that the number of member 
nations in the Commission will soon be 
increased. Each nation has only one 
representative on the Commission, and 
all representatives have equal voting 
power. Meetings will be held once a year, 
never consecutively in the some cotmtry. 
The Commission aims to promote inter¬ 
national cooperation in cancer research 
which is defined as all efforts to advance 
knowledge of cancer by clinical, experi¬ 
mental, and other means. It docs not in 
any w'ay replace the mi^ch larger Inter¬ 
national Cancer Research Congress which 
will continue to meet in different parts 
of the world at intervals of about throe 
years. The following Executive Com¬ 
mittee of the Commission was elected, 
each member having an alternate to act 
for him if necessary; Ignacio Millan 
(chairman), Avenida Vera Cnui 69, 
Mexico, D. F., Alternate, F. Leborgne 
(Uruguay); E. V. Cowdry (U.S.), 
Alternate, W, U. Gardner (U. S.); V. R. 
Klianolkar (India), Alternate, Tu-Shon 
Yung (China); J. H. Maisin (Belgium), 
Alternate, A. Lacassagne (France); and 
A. Haddow (England), Alternate, j. 
Engelbreth-Holm (Denmark). 

At the first aiuiual meeting of the 
Western Society for Clinical Research 

held in San Francisco November 7-8 a 
scientific program was presented and 
officers elected for the coming year. 
Mayo Solcy, San Francisco, is the new 
president; Myron Prinxmetal. Los Ange¬ 
les, vice-president; and Helen Martin, 
Los Angeles, secretary-treasurer. The 
Council of the Society consists of Paul 
Aggcler, San Francisco; Norman David, 
Portland; Daniel Green, Seattle; Hans 
Hecht, Salt Lake City; John E. Peterson, 
I^s Angeles; and Lowell Rantz, San 
Francisco. 

NRC News 

Fellowships In the Medical Sdenoes, 

similar to those which have been admink- 
tered by the Medical Fellow'ship Board 
of the NRC since 1922, will again be 
available for the year 1948-49, These 
fellowships, supported by grants from the 
Rockefeller Foundation, are designed to 
provide opportunities for training and ex¬ 
perience in research in all bmpches of 
medical science. They are open to dtixeus 
of the United States or Canada adko 
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lett an or a rh.D. degree and are 
intended for recent graduatee who are 
not yet profcsBionaUy established. 

Zn addition to these fellowships, the 
Medical Fellowship Board administers 
two groups of research fellowships, made 
available through a grant from the Na* 
tkmal Foundation for Infantile Paralysis, 
Inc. The hrst group, open to applicants 
who hold either the Ph.D. or M.D. degree, 
is intended to provide opportunities for 
Special training and experiaice In the 
study of virus diseases. The second group, 
<^)en only to graduates in medicine who 
have completed one or more years of hos¬ 
pital experience in clinical surgery and 
are planning a career in orthopedic sur¬ 
gery, is designed to provide opportunities 
for training and research in those basic 
medical sciences which will be of particu¬ 
lar value in furthering progress in the held 
of orthopedic surgery. 

A series of fellowships in anesthesiology 
has been established through a grant from 
the American Society of Anesthesiologists. 
These fellowships are offered with a view 
to fostering a closer union between the 
clinical practice of anesthesiology and the 
fundamental disciplines on which anes¬ 
thesia rests. Applicants must hold the 
M.D. degree and must have completed 
one or more years of hospital experience 
as intern or resident. 

The Medical Fellowship Board has also 
under its jurisdiction a number of fellow¬ 
ships of senior grade in internal medicine 
{Welch Fellowships), epidemiology, clini¬ 
cal neurology, orthopedic surgery, pedi¬ 
atrics, and virus diseases, for individuals 
of proven research abUity. 

Fellows will be appointed at a meeting 
of the Board early in March 1948. To 
receive consideration at this meeting, 
applications must be filed on or before 
January 1. Appointments may begin on 
any date determined by the Board. 

For further particulars, address the 
Secretary of the Medical Fellowship 
Board, National Research Council, 2101 
Constitution Avenue, N.W., Washing¬ 
ton 25, D. C. 


Funds for the Office of Naval Re¬ 
search, created by Public Law ;588, 
signedby the President on August .5,1940, 
were appropriated for the pursuit of 
sd^tific research having importance to 
national security. The greater percentage 
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of these funds was deaighatod for tho waij^ 
port of basic research in civilian ikistitu* 
tions, universities, and industrial labors^ 
tories. By the b^inning of 1947 over 200 
research projects were being supported, 
some of them being in the Dental 
Sciences. As more and more dental proj¬ 
ects were submitted to ONR, it became 
evident that a qualified research dentist 
was necessary as a consultant. The Direc¬ 
tor of the Medical Sciences Division, 
OKR, requested such a consultant from 
the Dental Division, Bureainof Medkine 
and Surgery, and m Febiuary’4946 a 
naval dental odicer qualified in research 
was ordered, in an additional duty status, 
to the Medical Sciences Division. On July 
7, 1947, a Dental Branch was establish^ 
within the Division, with this officer 
acting as head. 

A memorandum from the Director of 
the Medical Sciences Division to the staff 
assigned 4 per cent of the funds avaikble 
to the Division to the Dental Branch for 
the fiscal year 1949. This amount was 
later revised by the Director to 5 per cent 
and included the fiscal year 1948. 

At present some 14 universities and 
institutions have submitted proposals for 
dental research toONR, and, of these, the 
following have been recommended for 
approval: (1) “Dietary and other factors 
concerned in mouth and tooth deteriora¬ 
tion,” Cornell University, C. M. McCay, 
principal investigators; (2) “Use of germ- 
free animals in the study of dental caries,” 
University of Chicago, J. R. Blayney, 
director; (3) “Recognition and evaluation 
of factors infiuencing microorganisms of 
the mouth,” University of Penn^lvania 
Dental School, J. L. T. Appleton, princi¬ 
pal investigator; (4) “Study of dental 
casting materials,” University of Michi¬ 
gan, Norris O. Taylor, principal investi¬ 
gator; (5) “Hormonal effects on oral bard 
and soft tissues,” Columbia University, 
E. Ziskin, principal invesrigator; (fi) 
“Bacteriemias resulting from tooth ex¬ 
traction and scaling,” Tufts Cdlkgef J* P- 
Laxansky, principal investigator; (7) 
“Relation of vitamin C in inffammatory 
conditions of the gingivae,” Qeorgetown 
University Dental School, W, C. Hess, 
principal investigator; (8) “Anylotic activ¬ 
ity of saliva as related to dental caries,” 
Georgetown Univerrity Dental School, 
W. C. Hess and E. Everett, principal in¬ 
vestigators; (9) “Xnvestigatton of salivary 
ammonia and its relation to dental caries 


and periddontal diseases^” WMent Re¬ 
serve Univerrity, J. P. Mtmts, riiractor; 
(10) '^Influences of dietary protehi on 
dental ouies,” Massachusetts State Col¬ 
lege, Julian 0. Holmes, principal investi¬ 
gator; (11) ^Determination of maatiica-^ 
tory cffidcncy,” Tufts College Dental 
School, J, T. O'Rourke and R. S. Manly, 
principal investigators. 

For further information concerning the 
dental program communications may be 
addres^ to the Office of Naval Research, 
Navy Department, Washington, D. C. 

In pursuance of the provialona of 
the “Plenary Powers” Resolution 
adopted by the International Congress of 
Zoology at Monaco in/March 1913, notice 
is hereby given that the International 
Commission on Zoological Nomenclature 
has received the undermentioned appU- 
cations for the su^iension of the Buffer 
IfUernalianoks on the ground that their 
strict application would dearly result in 
greater confusion than uniformity: 

(1) Closa Nematoda; to validate the 
use of Ste^hanurus Diesing, 1839 (type 
5. dsntaius Diesing, 1839) (188). 

(2) Class Inaecta, Order CoUem* 

bola: to validate the undermentioned 
generic names and to designate as 
types the species noted in paxentheses: 
Poduta Linnaeus, 1758 (P, aquaUta 
Linnaeus, 1758). Ttmocerus Nicole t, 
1842 (Macratoma minor Lubbock, 1862) 
(199); Bourlet, 1839 {Acko~ 

ruies ifiaiicus Tulibcrg, 1872); 
MacGiUivray, 1893) {Achorntes mnscorum 
Templeton, 1835) (303); Arntrophorus 
Nicolct, 1842 (A, hrkis Nicoiet, 1842) 
(304); Dicyrtoma Bourlet, 1842 (5«ia“ 
thurus fuscus Lucas, 1842); DkyriQmina 
Bomer, 1903 (Poduro minuSo Fabridus, 
1783) (305). 

(3) ClaoB Inseota, Order Lepldop* 
tera: to determine the correct i^iedfic 
name of the species commonly known as 
‘*ArgymUs adippe** Linnaeus, 1761 (79); 
to determine the identity of PapUk 
podaHrius Linnaeus, 1758 (183) and 
Papmo ifU Linnaeus, 1758 (184); to 
validate PapiHo ofiskdoekiao Falvidus, 
1775 (186); to suppress the name 

Linnaeus, 1758 (192); to validate 
Forina Walker, 1856, and to 
Fmina d'Orbigny, 1853 (Phyto M<d- 
luBca) (194). 

(4) (:aai» I|iaMtta»Ord«rBei^ 

to validate LacMnus Buinteister; 1899^ 
(type Apk/k fo5erfi XiniMeus, 17^} aheit 
Chcara Curtis, 18315 (lyp4 Apih JfM 



175a) (174); p» validate 
^ BidSatf 1552 (lype Lj^4ms fltym 

Witdff, 1554) (tai) and FtUgora LinnaeiUr 
1767 (type Cicada latmtaria LinnaeiU) 
l7Sa) (162). 

(5) CUsslnieetA^ Order Cnleoptera: 
to v^idate ItAanliM Stephens, 1835 (type 
C^ymUUs ptdverosuM Stephens, 1838) 
(171); RMna Latreitle [1802-03] (type 
CufcaHa barbirosiaU Fabrictus, 1775) and 
Rkina barhicornis LatreiUe, 1804 (202). 

(6) Clttt liuectt, Order IMptera: 

to determine the correct specific trivial 
nanie o! the “Buffalo Fly*' (195); to 
suppress certain of the generic names 
proposed by Meigen, 1800, Nowdle 
ClassificaUon (191); to validate Ckhrops 
Meigen, 1803 (type Mmca pumilianis 
Bjerkander, 1778) (197); CaUiphora 

Robineau-Desboidy, 1830 (t 3 pe Musca 
ufmiioria Linnaeus, 1758) (201); and, if 
necessary, the emendation to Fhleboh- 
ntus of Ftebotomus Rondani, 1840 (169). 

(7) Phylum Protozoa: to determine 
the relation between Endamaeba and 
EtUamaeba (reference Opinion 99) (185). 

(8) Phylum MoUusca: to validate 
A^ysia Linnaeus, 1767 (type A. 
depilans Linnaeus, 1767) and Telhys 
Linnaeus, 1767 (type T. lep&rina Lin¬ 
naeus, 1767) (22); to designate Vetms 
p0rff4C0sa Linnaeus, 1758 as the type of 
KenMT Linnaeus, 1758 (189) and Bulla 
ampuBa Linnaeus, 1758 as the type of 
Bulla Linnaeus, 1758 (190). 

(9) Class Bryozoa: to validate Font- 
sieUa Lonsdale, 1839 (type F. fenestdla 
Lonsdale, 1839) (154). 

(10) Class Bchlnoldea: to validate 
the use of Eckinoeyamus van Phelsum, 
1774 and FibidaHa Lamarck, 1816 (prior 
to Lambert 1891) (318); to designate as 
types of the following genera the species 
noted in parentheses; Spatan^us Gray, 
182$ (5. purpurw MflUer, 1788); Ova 
Gray, 1825 (5. canalifarus Lamarck 1826); 
Bchinacardium Gray, 1825 (F. cordalt^ 
Pennant, 1777); ^sasl^ L. Agassiz 
1836 (5. shtderi L. Agassis, 1843); Maira 
A. Agas^^ 1872 (Spolangus airopef 
Lamarck, 1816); and Bnssus Gray, 1825 
iSp^t^mus bHs$us var unie edarayket 
1778) (517); Sto PkyUaccudlms Brandt, 
1815 (F. dubius Brandt, 1835) and 
SbfmiyhoatOrbim Beandt, 1835 (Echinus 
iMacMsaSlsO* Fr. MfOler, 1776) (319); 
to validate ArchmMoHs M*Coy, 1844 
(^ype (Mmu VfU Ftemming^ 1828) 

im: 

Cfags iBtegIvla: te designate 
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tilus.sdidis Linnaeus, 1758 as the type 
ol MyHlus Linnaeus, 1758 (193). 

(12) Class Gastropoda: to fiz Plmra- 
Cera acuta Rafinesque, 1831 as the type 
of Pleurocera Rafinesque, 1818 (83). 

(13) Class Pisces: to validate 
Linnaeus, 1758 (type E, naucrates 
Linnaeus, 1758) (156). 

(14) Class Aves: to determine the 
type of Colymbus Linnaeus, 1758 (78). 

(15) Suppression of books: to sup¬ 
press Zimmermann 1777, Zoaiogiac geo- 
graphiacac for nomenclatoiial purposes 
(182); to suppress the new names of birds 
and mammals in the recently discovered 
pamphlet known as the **Hildesheim 
List,’* published about 1840 (196). 

Zoologists wishing to comment on any 
of the above applications are particularly 
requested, when communicating with the 
Commission, to quote the file number 
which appears in parentheses at the end 
of each entry in the foregoing list. Full 
particulars in regard to all the above 
items will be published in the Bulletin 
of Zoological Nomenclature, AH communi¬ 
cations in regard to the above cases 
should be addressed to the Secretary to 
the Internationa! Commission on Zoo¬ 
logical Nonicnclature, Francis Hemming, 
83 Fellows Road (Garden Flat), London, 
N.W. 3, England. 

/ 

y^'k new British journal of seience 
called Research appeared in October and 
will be issued monthly at a subscription 
rate of $10 |)cr year. The Scientific 
Advisory Board is headed by Sir John 
Anderson and includes as members: 
Sir Wallace Akers, director of research, 
I. C. 1., and formerly director of atomic 
energy research, Department of Scientific 
and Industrial Research; Sir Charles 
Darwin, director, National Physical 
Laboratory, Department of Scientific and 
Industrial Research; Sir Alfred Egerton, 
professor of chemical technology, Imperial 
College of Science and Technology; Sir 
Alexander Fleming, professor of bacteri¬ 
ology, University of London; R. S. Hut¬ 
ton (secretary), formerly professor of 
metallurgy, University pf Cambridge; and 
Sir Edward Salisbury, director of Royal 
Botanic Gardens, Kew. Paul Rosbaud is 
editor, and D. R. Rexworthy is deputy 
editor. The journal covers the wide field 
of generaisetotific research and the appli¬ 
cation of that research work in the general 
development of industry. The journal was 
suggested by a group of British adentists 


to help fill the gap left by the postwar ]ai4: 
of German scientific publications. The 
American agent for Research is Inters 
science Publishers, Inc., 215 Fourth 
Avenue, New York 3, New York. 

A Metropolitan Long Island Group 
of the New York Section of the Amorl*^ 
can Chemical Society, comprising 
chemists and chemical engineers ^ 
Brooklyn, (Queens, and Long Island, has 
recently been established. The group was 
originally organized in 1945 as the Metro¬ 
politan Long Island Chemical Association 
to meet a need created by the area's 
rapidly growing importance as a center 
of chemical industry and chemical educa¬ 
tion. Officers elected for the group are; 
Harold A. Horan, St. John's University, 
chairman; Joseph Matticllo, Hilo Varnish 
Corporation, chairman-elect; Walter I. 
Smith, New York Quinine 8c Chemical 
Works, treasurer; and Emmet S. Car¬ 
michael, Socony-Vacuum Oil Company, 
secretary. Named to the Board of Direc¬ 
tors were: R. B. KLllingsworth, Socony- 
Vacuum Oil Company; Samuel W. 
Gordon, Endo Products, Inc.; A. J. 
Nydick, patent attorney; and Bernard 
L. Oser, Food Research Laboratories, 
Inc, 

The British Medical Association has 
appointed Grune k Stratton, Inc., Medi¬ 
cal Publishers, 381 Fourth Avenue, New 
York 16, New York, as sole U. S. agents 
for all the Association's periodical publi¬ 
cations, The journals include: British 
Medical Joumalt published weekly, $14 
per year; Abstracts of World Medicine, 
published monthly, $13 per year, and 
Abstracts of World Surgery, Obstetrics 
and Gynecology, published monthly, #9 
per year. Quarterly journals, with unifonn 
subscription rates of $5.50 per year, are: 
Annals of the Rheumdic Diseases', 
Archives of Disease in Childhood', Br&ish 
Heart Journal; British Journal of Irh 
dusBial Medicine’, BriBsk Journal of 
Pharmacdogy and Chemotherapy; British 
Journal of Social Medicine; BriHsk 
Journal of Venereal Diseases; Journal of 
Clinical jf^aihdogy; Journal of Neurology, 
Neurosurgery, and PsycUatry ; and 
Thofox. 

A slgnillcaiit collection of pre¬ 
historic sea sheUs« now at the Ameticui 
Museum of Natural History, Was recently 
uncovered during a three^month ezpe^- 
tion to the Peravian Andes sponsored 
jointly by the Museum and Columtea 
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University and directed by Nortnan APHA for the presexita^cai of more An attempt will be Fwde to ,e8cavate 
D* IfewaUt professor of geology, Colum-' detailed papers and technical discussion some of the mort promising sites in all 
bia University, and curator of Historical of mutual problems in public health these areas before flooding naakes further 
Geology and Fossil Invertebrates at the biology than might be undertaken in the wodc impos^blc, 

Museunu The purpose of the expedition general sessions.of the Association. 

was to gain information concerning the As a preliminary step in this direction, National Registry of Rare' 

geologic formations buried deep under it is requested that those interested in Chemicals, 35 West 33rd Street, 
the Amazon jungles. Because the some the formation of a Public Health Biology ^^*>cago, lists the following wanted 
st|gta underlying the nearly im|>cnetrable Section in the APHA indicate their cyclohexadiene monoxide; 

jungles come to the surface in the Anles, approval oi such a plan and their willing- pregnene-^-triol-iyCB) ,-20-(B)-21-dione- 
where it is possible to examine and ness to cooperate in its activation by 3jll-monoacetate-21; pregncnc-4-triol- 
evaluatc oil-bearing tyi>es of rock, the writing to Justin M. Andrews, Communi- 17(B).-20-(B)-21-dione-3,ll-diacetaU;- 
expedition centered on the Andes moun- cable Disease Center, S. Public 20,21; prcgnenC''4-diol-i7,20-one-3-ab 
tain tops between the elevations of 10,000 Health Service, Atlanta, <^or^a. ' 17-hydroxy-U-desoxycorticoBterone; 

and 16,000 feet. The discovery of 3-(o)-aceloxy-U-keto-20-aminopregnane; 

the colorful marine fossils, between ^ series of river bAsin surveys in oialtobionic acid; 2'proi:>enyIpyridine; 3~ 
200,000,000 and 300,000,000 years old, areas soon to be flooded by the building ^ethylfuran, 2,4-furandicarl>oxyIic acid; ' 
adds proof that this mountain range once dams is currently being undertaken by atig^asterol; 1-tarlaijSc acid; strontium 
lay under a shallow sea—probably the the Smithsonian Institution in coopera- tPtrasulfidchexahydrate;5-chloroiJentcnc- 
same sea that covered Texas and Ofcla- tion with the Bureau of Keclamation, 6^chlorohexcne-l; 7-chlordheptene-l; 
homa. The research of the expedition will national Park Service, and tlie Corps Pi’rjhden ester; cyclooctadienc-1,5; cyclo- 
greatly contribute to the knowledge of one Engineers, U. S. Army, Director of the butndibenzenc; anlhrafurane; benzox- 
of the world's last great untapped oil re- entire pro ject is Frank H.H. Roberts, Jr., ai^thcne; and coniferin. 
serves in the Upper Amazon Basin. associate chief of the InsliluUon’s Bureau archaeological and paleonto- 

Interest In the formation of a of American Ethnology. collections of Cynis N. Ray, 

I>ubUc Health Biology Section of the This past summer more than 500 p„*idcnt. Texas Archseolcpcal and Pale- 
American Public Health Association has archaeological sites were found in the ontological Society, made in Texas during 
been expressed by individuals whose Missouri basin alone. These contained 20 transferred 

major fields of interest and activity in- evidence of Indian villages, forts, burial ownership of the Museum at Texas 

volve the application of biological know!- mounds, etc. Most productive from the XechnoU gicaJ College Lubbock This 
edge and technique to public health archaeological sundpoint were the Fort collection includes a laJge number of old 
practice. Thtse fields include medical or Randall Reservoir area in South Dakota, vertebrate and 

pubKc health entomology, parasitology, where 95 such siUs were recorded; the 

mammalogy, limnology , ichthyology, Gamson Reservoir ares in North Dakota, artifacts, belongirg to all Texan prehis- 

malacology, heriietology, mycology, in wliich 55 individual sites were re- torical periods as far back as the Folsom, 
aUergcnic botany, and doubtless other corded; and areas in Wyoming and Clear Fork, and Abilene cultures. This is 
related siieciallies. Existing Association Montana, location of some 200 sites. largest collection of the Clear Fork 
Sections-mainly Laboratory, Epidemiol- Waldo R. Wide], of the U. S. National Culture in existence, and is the origintl 
ogy, and Enginecring-provide proper Museum, who was in charge of the field ^ collccUon of a culture which 

affiliation for certain of the AI^HA work, indicates in his report that the „„ 

biologists, and it is not proiiosed that any South Dakota sites cover a period of at y 

of these currently satisfactory relations least 1,000 years of human occupancy, polsom man 

Ijc disturbed. Other biologists with while some of those in North Dakota were 

investigational or operational concerns inhabited before the pottery art was Make PlaOS for-— 

find themstlves in the Unaffiliated Section acquired by the Indians. From several of a - * , « 

for lock of an Association category indica- the sites in Wyoming and Montana have ^ 

live of their professional interest. It is come artifacts of the BO-<alled Yuma ^ State University, 

believed that some public health biolo- period, which may have flourished as 


gists have failed to join the American much as 10,000 years ago. American Anthropological Aosoel-<* 

Public Health Association because there In the Columbia River basin 120 sites atlon, December 2fl-31, University of 
aptjcars to be no st^ciftc place for them have been found. According to PhilUp New Mexico, Albuquerque. 


within the existing compartmentalization Drucker, of the Bureau of American 
of the society. Ethnology, who was in charge of surveys 

A petition for the formation of such a in that area, this basin is little known 
Section in the Southern Branch of the archaeologically. Apparently some of the 
APHA has already l>cen sent to the sites were fishing bivouacs used year after 
Governing Council of that organization, year by the Indians^ as evidenced by a 
It seems desirable, however, to measure succession of deposits of camp debris. 


American Mathexnatltal Society, 
December 29-31, University of Georgia, 
Athens. 

Archaeologlca] Institute of Amed- 
ca, December 29*31, New HavM, Con¬ 
necticut. 


interest in the activation of ^comparable Caps of volcanic ash indicate great Geological Society of America 
Section on a imtional basU to provide the antiquity, poasibly dating back to the December 29*31, Chateau Laiirier^ 
opportunity at the annual meetings of the closing days of the last ice age. Ottawa, Canada. * * 
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TECHNICAL PAPERS 


Variants of Escherichia coli, Pseudomonas 
aeruginosa, and Bacillus subtilis Requiring 
Streptomycin 

T. Kushnick, C. I. Rakdlics, C. T, Gray, and 
J. M. Birkeland 

Dtparimenl oj BiKtmologyy Tht Ohio StaU University 

Recently, Miller and Bohnhoff (2) rqwrted the isolation of 
a meningococcus variant which required streptomycin for 
re(>roduction in vivo and in liiro. This variant, called type B, 
appeared in maximum numbers when streptomycin was 
present in the medium in concentrations of 60-1,000 fig./tnh 
It produced a small, pearly-gray colony in the presence of low 
concentrations (60-100 /-g./ml.) of the antibiotic, and a large, 
slightly yellowish colony wnth higher concentrations, as com¬ 
pared to the large, yellowish colony of the nonrequiring re 
sistant strain, or t>T)C A. 


anaerobic conditions. In addition, a small number of strepto¬ 
mycin-resistant organisms similar to the type A meningococcus 
reported above were noted. These produced a flat, grayish- 
white, spreading colony and were aerobic, nongranular rods. 

The basal synthetic medium used in this work was similar 
to the one devised by Grossowicz (I) except for the exclusion 
of glucose, sodium thiosulfate, sodium d-glutamate, and thi¬ 
amine, This basal medium contained only NH 4 CI as a nitrogen 
source and excluded all carbon-containing compounds, and 
these organirms could not grow until carbon compounds such 
as those indicated in Table 1 were added to the t>asa] medium. 
Growth, which was measured by use of the Evelyn Photo¬ 
electric Colorimeter, was thus dependent upon the utilization 
of these added substances. 

As indicated in the table, streptomycin stimulated the 
grow'th of all the organisms when glucose was present in the 
medium. Under similar conditions, only Ps. aeruginosa wa 
stimulated when formate was present. * 


TABLE 1 


Gsowth or STatrroiiYciN-SEflisTANT Straws on Vasious Mkuia With and Without StuarroMYciN 


1 

2 

3 

4 

5 

Medium 

B.M, -{- Nil formate 

B.M. + glucose 

B.M. -f glucose H- Na 
d> glutamate 

B.M. -h fflucoae + Na 
d-glutamate NH 4 CI 

Time (hr».) 

24 4H 72 

24 48 72 

24 48 72 

24 48 v 72 

Strain Streptomycin cone. 

B. eoli 

Suacept. . .. 0 

SM. 0 

SM. 250Mg7inl. 

! 97 95 96 

91* 91* 91* 

91* 91* 911 

70 60 52 

78* 58* 52* 

66* 56 52» 

• 

* 

Ps, asruginosc 

Suacept..... 0 

SM. 0 

SM. 500 MS/ml. 

92 83 83 

95 84 84 

74 70 73 

91 71 39 

86* S3 30 

73* 43 36 

• 

• 

subtilis 

Suacept... 0 

SM. 0 

SM.. SOO^g./ml. 

100 100 !00 

100 100 100 

97 97 97 

98 98 98 

97 97 94 

75* 85 88 

94 95 95 

92 94 95 

77* 75* 77* 

JOO 98* 96» 

99* 96 93* 

79* 81* 83 


Suscept. •» susceptible strain; SM « streptoniycin<resUUat atrsln; B.M. "* basal medium. * These orxanisms were not grown in these media. 


Wc have recently made a similar observation in our labora¬ 
tory. Strains of M* coW, Fs. aeruginosa^ and B, subtilis that had 
developed resistance to sti^ptomycin when grown on synthetic 
media yielded better and more rapid growth in the presence of 
the antibiotic. The variant strums had developed a resistance 
to 1 , 000 , 8 , 000 , and 1,000 MgVrtiL of streptomycin, respect¬ 
ively, while growing on synthetic media. 

A variant of B. suWis was isolated which, on nutri^t agar 
plates containiiv 150 and 500 of streptomycin, pro¬ 

duced a grayish-translucent, spreading growth. This strain, 
whkli consisted of granular, rod-shaped organiams, grew only 
was present in the medium and only under 

Beeaiabar 12,194fr 


The growth of the B. subtilis strain in the presence of strep¬ 
tomycin and glucose reached its maximum level within 24 
hours. However, when an additional carbon and nitrogen 
source was provided in the form of sodium d-glutamate^ 
growth of B. subUUs was maintained for the entire period of 
observation at the maximum level it had attained with the 
glucose akme, llie removal of some of the available nitrogen 
by the eliimnation of the NH4CI caused a slight decrease in 
that level. There was little or no growth of nonrequiring or 
susceptible organisms in any of the media used. 

These results might be cjq^lained on the assumption that 
the B. ooli and Ps* aerugmosa variants conriated of a mixture 
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of mistiuit and atreptomydn-requixing atroins, while the 
it&iUlL streptamj^rn strain consisted almost completely of a 
population requiring this antibiotic. 
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Seasonal Variation in the Gonadotropic 
Potency of Dried Anterior Pituitaries 
of Rana pipiens^ 

Ward L. Sims and David W. Bishop* 
Department of Biologyy Vniversiiy of Colorado 

It U well known that the injection of anterior lobes of fresh 
pituitary glands may induce ovulation in a variety of animals. 
Among amphibia, Hugh (J, 5) has shown that the gonad- 

stimulating [lotcncy is retained by the gland temporarily 
when preserved in distilled woter and lowei concentrations of 
alcohol, and may l>e maintained indefinitely when kept in 
100 per cent alcohol. 

TABLE 1 

CouvAKATiva Dostss rot Fiksb and Dxied FatiAUt AinitKiox 
PlTUlTAUXS ReQUIXED TO INDUCE AT LeAST SO PeX 

Cent Ovulation 



November 

January 

March 

Rugh ('41) (fresh glands) 

5 

4 

3 

Hambturger (’42) (fresh glands). 

5-6 

3-5 

2-3 

Present data (dried glands).. 

4-7 

4 

2-3 


In order to prevent loss of potency by injection in aqueous 
solution as well as contamination by traces of alcohol, a simple 
drying technique was devised by which anterior lobes of 
glands (Rana pipims) were oven-dried at 94° C. for 48 hours 
and stored in desiccators until injected. A preliminary ex¬ 
periment conducted on 6 nonbreeding frogs collected in Wis¬ 
consin in November demonstrated that as few as 4 dried 
anterior pituitaries (from female donors) will induce ovulation, 
although as many as 7 or more may be needed on some frogs. 
Subsequent tests in January (25 frogs injected) and March 
(17 frogs injected) showed dried anterior pituitaries to l)c as 
effective as fresh glands in inducing ovulation, as determined 
by both the stripping method and direct observation of the 
ovaries. The effective doses for dried glands are compared with 
those given by Rugh (7) and Hamburger (1) for fresh glands, 
female donors being used in all cases (Table 1). As far as we 
are aware, there is no report in the literature concerning either 
the use of, or the doses necessary for, dried glands to induce 
ovulation in frogs. Rugh, however, states in a personal com¬ 
munication that the method has been used successfully in 
his laboratory. 

The technique involving injection of dried anterior lobes has 
been applied to the problem of the determination of the relative 
gonadotropic potency of pituitary glands compared with the 
relative responsiveness of the gonad during various seasons of 

1 We are indebted to l>r* RoberU Rugh of New York tlnliwnlty for 
sittieipe|tiims in the preparation of thh manuicrtpl. 

* Now at the Unlvertity of Illinois, Department of Zoology. 

5S8 


t|ie year. The work of Ragh (4^ ft d) indicatfA tkht the pittili-* 
tiuy of the donor, as well as fihunl of the redpiieitt. 
tmdhtgo seasonal changes. However, the variiitiOnB in the 
gonadotropic activity of both are confused by seasonal changes 
in the responsiveness of the gonad. In some animals clear-cut 
seasonal changes in gonadotropic potency of the pituitary 
have been shown, as, lor example, in the 13-lined ground 
squincl, CiUHua tridecmlinealus. Moore, et al. (2) were able 
to detect no gonad-stimulating hormone in the sexually in¬ 
active animals, but they found considerable gonadotropic 
substances on the approach of the reproductive season. 

Glands removed from freshly caught frogS (R. pipiens) 
and dried in mid-January were compared in ovulation-Ln- 
ducii^ capacity with glands removed and dried in mid-March* 
The recipients, fenwtles in the prebreeding condition, were 
injected during the last week of March. All recipients, further¬ 
more, were tested for ovulation by stripfung and shown to he 
negative prior to injection. Control frogs did not ovulate 
throughout the duration of the experiment, terminated the 
last of April. Whereas an average of 4 January glands were 
necessary to cause at least 50 per cent ovulation (within one 
week after injection), 1-3 March glands Induced ovulation in 

TABLE 2 

OVUI.ATION''INDUCING CaTACITV 0» DxIED FeMALE ANTEXIOX PlTUlTAXlZft 
Fxom Januaky and Makch Fxons Tested xv Response or 
Maxch Fxogs 


Gland oouxee 
date 

No. glands 
per frog 

No, from 
injected 

No. theming 
at least 50<^ 
ovulation 

% shtmlng 
at least Sd% 
ovulation 

January 

2 

9 

0 

0 


3 

10 

.4 

30 


4 

6 

4 

66 

March 

] 

6 

4 

66 


2 

6 

4 

66 


J 

5 

5 

100 


frogs in the same stage of breeding activity (Table 2). Al¬ 
though the number of experimental animals used Was neces¬ 
sarily small, there is clearly a marked decrease in the number 
of donor glands required to induce ovulation between January 
and March. As all injections were made into March frogs, ^ 
comparable body length and breeding activity, it seems evident 
that the seasonal change i$ to be attributed primarily to 
ovulation-inducing capacity of the pituitary rather than to a 
change in the responriveness of the gonad. 

From these observations it is concluded that (1) desiccation 
does not alter the potency of the anterior pituitary, and (2) 
the gland undergoes seasonal variation increasing in gonado¬ 
tropic potency between January and March. 
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^ DiMfpeiUWficc FjxMII Platma of 
IflttaveiKMistjr Admini$t«r«d Methionine 
in patients With Liver Damage^ 

Lauxamcc W. Kimbeix^ Haroxi> A. Haxlpek^ 
Hakry C. Barton, Georoe D. Michaels, and 

Harry A. Weiss 

DitisioH of Mfdiciftej University oj California 
Medical School^ Dtparimenl of Biology, Uni¬ 
versity of San Francisco, and Department of 
Medicine, U, Naval ffospital, Oakland 

In a previous paper {Z) it was reported that fdlowing the 
intravenous administration of 1.5 gram of DL-methionine to 
normal male subjects, a predictable disappearance of the l 
isomer occurred over a 2i-hour interval. 

It was postulated that protein metabolism in patients with 
liver disease might be sufficiently irapahtd to decrease signifi¬ 
cantly the rate of disappearance of the l isomer from the 
plasma, and that if such proved to Ije the case, the rate of 
removal might be construed as the rate of utilisation, «.e. 
anabolism or catabolism, exclusive of diffusion or storage. 


orgimistt tenconesloc mesmleroiies which detects 
the L iiomer (i). Xn the majority of cases here rq^orted^ asaaya 
were simultaneously performed with La^iobaciUus ftrmanH 
36, which utilises both n and l isomers (/). Urinary methionine 
was determined on an aliquot of a sample collected over the 12 
hours preceding the test, for the 3-hour period during the test, 
and for the 43 hours after its completion. For the 24-hour 
period immediately preceding and the 48-bour period follow¬ 
ing the test, the dietary intake of methionine was maintained 
at an essentially constant level. 

The findings in all controls and in the first 13 patients with 
liver damage studied are presented in this preliminary report, 
llie rate of disappearance per hour over the 30-180-minute 
period has been adopted as the index of methionine utilixa*^ 
tion. All these data, together with other ^'liver function" 
values for comparative purposes, are presented in Fig. 1. 
Study of this gnq>h reveals the following: 

(a) With the exception of one high value, the rate of removal 
in the control subjects varies from 330 to 540 /ig./hour with a 
mean of 410. Additional data obtained since completion of this 
diagram both in controls and in completely well posthepatitia 
patients, cmifirm this range and mean. 



11 U iilH in I 


J 1 { I 1 i I I i 


LIVES OIKASE 


*liCTKlQIIINl TOLtSANCe* 

FlO. 1. Columns represent rate of disappearance of plasma methionine in microxnuns per cent per hour. 

1 Aod ta-'Values in the same cirrhotic at a S-week Interval^note constancy oi all ibdioxs. Clinical status unchanged. 

7 and 7*—Acute hepatitis patient, 3-woek interval; still active hepatitis. A third value obuined 2 weeks later was within normal limits OUk 
S and Sa^Acute hepatitis, 3-week Interval—note eonrettUon with Blycogen tteratte index. 

n and llsr^atient with subacute hepatitis, 13-week interval; considerable fibrosis and round cell infiltration in biopsy specimen. 


The same lechuics were used in the individuals with liver 
damage as in the normal controls (3). These procedures con- 
risted, hi brief, of adminifltering SO cc. of 3 per cent DL-methi- 
oitfine ifitravenoufily over a 5-minute period and then de¬ 
termining the {^asma x-methlonine values at 0 (fhsting, pre- 
methihrdtie), 15,30^ 60^ 120, and 180 minutes poatmethionine. 

Microbiologic assays for methionine oh both blood and urine 
whte oatried out as previously described (i), using as a test 

wmkha* iMen |i|erl^ under a gnint from the OSIce of Naval 
ibedeaidi*:' 

: htihisitttdy haaheen tuppUed fheeugh tkeemu- 


(b) With rare exceptions, patients with acute or cfaronfc 
liver damage show a significant decrease in the rate of re¬ 
moval of the administered methionine. 

(c) Hepatitis patienU progress from abnormal to normal 
vaiu^ during convalescence. 

The data on urinary excretion of i> and DL-methionine, and 
on blood lev^ of n (dl- minus i>)-methionme will be considered 
in detan in a later paper. On the basis of data so far obtained 
one may, however, make the foUowtng statements: 

(a) Urlnkry excretion of L-methionine in normal individuals 
and in patients with liver damage is minimal, in no Instaime 
exceeding 6 mg. during the 3-hour postinjection periodl. , 

m 




































(b) D-methioninCf on the othor hand^ is excreted rapidly, 
during and following the intravenous administration of the 
ni^pieparation, up to 35 per cent of the administered dose 
ejtcTCted during the 3-hour test period. This is of obvious 
importance in a consideration of the net retention of an ad¬ 
ministered dose of the dl compound. The blood levels show 
a higher initial peak than in the case of the natural isomer with 
a more rapid rate of disappearance, which is at least in part 
referable to rapid excretion. 

It is thus concluded that the rate of removal of intravenously 
administered L-methionine serves as an index of liver function. 
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A Chemical Control of Seedstalk 
Development in Celery* 

S. 11. WiTTWKK, L. L. CouxTER, and R. L. Carolus 

Department of Borliculiuref 
* Micln^an Slate College, East Lansing 

Premature seeding, commonly called “bolting/* poses as 
one of the most serious problems in the production of early 
celery. Cold spring weather, conducive to bolting, frcciuently 
follows field tran5H)lanting of the early crop. 'Phe plants, 
normally biennial, react as annuals, frequently developing 
accdstalks the first year if they arc repeatedly exposed to 
temperatures below 50” F. {2), Attempts which have only 
partially overcome the adverse effects of low tem):)erature5 
mclude the use of various field protective coverings, the in¬ 
troduction of Strains having nonlx)lting tendencies, and late 
planting after danger of cold weather has passed—all of which 
result in either considerable loss or expense to the grower. 
On the assumption that some chemicals of the plant grow'th 
hormone type might have the faculty to affect flowering and 
subsequent seedstalk development in celery, the following 
experiment was designed. 

Celery (Cornell 19, Stock No. C 6313, Ferry Morse) was 
sown in the greenhouse January 28, transplanted March 5 into 
3*inch clay pots, and held at a minimum night temperature 
of 60 db 1° F. On April 4 the potted seedlings, arranged in 
groups of 20, w'ere sprayed with various concentrations of 
several growth-regulating sul^tances. Ten treatments and a 
control w'crc compared. Water sprays of the various chemicals 
were applied by means of small household sprayers, care 
being taken to insure complete coverage of all aerial plant 
parts. Thirty-six hours following spraying, one-half of each 
group was removed to a cold frame, where the plants were 
exposed to minimum night temperatures of 41 db 2” F. The 
other half remained in the greenhouse at the night temperature 
of 60* F. On May 26, both lots were transplanted into the 
open in muck soil as two randomized replications for each of 
the two temj>crature treatments. The four blodcs were ad¬ 
jacent, and each plot contained 5 plants. 

Seedstalk development was evident after one month on 
control plants which received the cold frame exposure. By 

^ Journal Article No. 913 (n.s.) from the Michigan Agricultural Expert 
went Station. 


Jub^ 13, two and one-half weeks later, 60 per cent of the plants 
had bolted. Seeding was 100 per cent by Auguftt21, and mature 
seed was present on the same plants S^tember 1. In sharp 
contrast, celery plants sprayed with 100 ppm of a-o-chloro- 
phenoxypropionic acid {4) showed no evidence of seedstalk 
devebpment throughout the experiment. All plants so treated 
remained strictly vegetative and attained a marketable size 
(Fig. 1). 

Similarly, seeding on the cotitrol celery plants from the warm 
greenhouse occurred by August 20, aiul on Sef)teml>er 30, 80 
per cent had bolted. Again> without exception, those plants 
which had received the spray of a-o-chlorai>henoxypropionic 
acid, yet otlienvisc identically treated, remained vegetative. 



Fia. 1, Prevention of premature seeding of celery by treatment of plant# 
with o-o-chlorophenoxypropiorilc acid. Abcvt\ Control (no treatment). 
Treated plants four month* after treatment. 


The supposition that organic chemicals having the proper¬ 
ties of phytohormones might be introduced into a plant at 
different j^tages of growth and affect its development was 
formulated by Cholodny (/). Van Overbeek*s recent work (J) 
on the control of flowering in the pineapple supports this 
concept. It is now a well-known fact that physiological mani¬ 
festations resulting from the action of growth regulators on 
plants are dependent on concentration as well as on qualitative 
differences in the various chcmicab. We have assembled 
evidence demonstrating that, for a given plant, the some sub¬ 
stance may accelerate or retard flowering, as the case might 
be, depending on the concentration used. Our data strongly 
suggest possibilities in controlling seedstalk development 
(flowering ?) in certain vegetable crops by applying hormone- 
like chemicals before the temperature-induction of flowering 
occurs. A continuance of these studies with the many practical 
ramifications as objectives should be fruitful in providing a 
key to some of the causal foctora in the flowering process in 
higher plants. 
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Is die Acdon of Calcium in the 
pMgulatioh of Blood Stoichiometric 
or Catalytic?* 

Abuand J. Quick 

Department of Biochemistry^ 
Marqtiette University School of Medicine^ 
Milwaukee^ Wisconsin 

By determining the amount of thrombin formed from known 
quantities of calcium, one is able to conclude whether the 
action of the latter is catalytic or stoichiometric. A simple 
method to control accurately the concentration of calcium 
is to add known amounts to puema obtained from blood decal¬ 
cified by passage through Amberlite* according to the pro¬ 
cedure recently described {4). Thrombin may be satisfactorily 
estimated by allowing a plasma to clot and then (after the 
thrombin has been inaittivated by the normal antithrombin of 
the plasma) determining the amount of prothrombin remain¬ 
ing. 

TABU t 


Quantitative Rklationbho^ Betwkkn PKomiOMam Activation 

ANI> TlfE rALCItW CoNCKNTKATION IN HUUAN PtASMA 


Mixture 

(cc.) 

Clotting 
time 01 
mixture 
(seed 

Prothrombin remain¬ 
ing in serum alter 

1 hr. incubation 

Time* 

(see.) 

per cent 
of normal 
(snnroxi- 
mate) 

Amberlite plasma 

0.4 




1 Thromboplastin 

0.1 

90 

11 

100 

Calcium chloride, 0,0006 M 

0.1 




Amberlite plasma 

0,4 




2 Thromboplastin 

o.t 

134 

3vS 

10 

Calcium diloride, 0.0025 M 

O.t 




Amberlite plasma 

0.4 




3 Thromboplastin 

O.l 

124 

105 

2 

Calcium chloride, 0.005 M 

0.1 





* To 0.1 cc. of Bcrum were added 0.1 cc. of thrombopl&HtLn, 0.1 cc. of 0.02 

calcium chloride, and 0.1 cc. of fibrlnoeen or freth huttun plasma treated 

with tricalcium phoaphkte. ' The preparation of reagent* and the i?cneral 
procedure have been described previously (2), 

The results summaxieed in liable 1 clearly suggest that the 
reladoc of calcium concentration to thrombin production is 
stoichiometric. When the calcium chloride concentration in 
plaahia- is O.OOOJ 5 M (Mixture 4>or lower, very little prothrom¬ 
bin is changed to thrombin in one hour, even' though other 
bondftioiit, including on excess of thromlippldatHi, are optr- 
mu'mJ The thrombin formed, although very small in amount, 
coagulates all the fibrinogen because it acts ensymatically. 
Were the action of calcium catalytic, it would similarly con¬ 
vert ait the ptolhromldtt^To thrombin.^ It is only when the 
calduhi toncentration or is 0.0012 M (Mixture 3) 

that nearly all of the prtf'lllromliin is consuiped or converted. 

. .. 

I This fUpporUd by » srsat from the O'. S. Public Health 

Service* 

• AmberUte iJft KHf i> 'a^tMol-f<>nnaldebyde reiin whJdi fsactleai » 
m cation eicdiaHiSn. 

BiscemW 12# 1M7 


These findings supply another link in the chain of evidenfie 
that the reaction or reactions that bring about the production 
of thrombin from the prothrombin complex, thromboplastin 
and calcium, are chemical and not enzymatic. That thrombo¬ 
plastin acts stoichiometricaUy was indicated by the work of 
Mertx, Seegers, and Smith (i) and recently confirmed by the 
writer working with herocphilic blood (5). 

Calcium is closely associated with prothrombin, but the 
solution of this relationship is contingent upon a fuller under¬ 
standing of the composition of prothrombin. The concept of 
the writer (3) that it is a complex and not a unitary sulistance 
has recently found clinical confirmation [6). The writer has 
studied one family in which three members have a congenitally 
reduced concentration of one of the components, designated as 
'Tl”, and recently he has discovered another family in which 
two brothers have a congenital lowered level of a second prin¬ 
ciple, which has been named component A. Much study will 
be required Ixjfore one can determine how these factors inter¬ 
act, but from available data it appears fairly certain tliat the 
reactions follow the law of mass action, and that none of these 
factors can be considered accelerators or activators in an 
enzymatic or catalytic sense. 
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The Action of the Endotoxin of 
Trypamsoma cruzi (KR) on Malignant 
Mouse Tumors' 

William M. Malisoft 

Longevity Research Foundation, 
254 West 3!st Street, New York City 

This communication is essentially a verification of the find¬ 
ings of Roskin and Kluyeva {2) in producing the substance 
designated as KR, an extract of the lysed cells of T. cruzi, 
which has a lytic effect on certain malignant tumors. 

A culture of T. criai was obtained which originated from au¬ 
thentic cases of Chagas^ disease.* Following the Russian pre¬ 
scription, this w as allowed to grow on a sterile medium contain¬ 
ing ralibit blood at a temperature of 22-24® C. In a period 
of 14-19 days large colonics of organisms w ere obtained. 

Only minor changes were made in the original Russian pro¬ 
cedures in prqiaring the extract of the endiitoxin. Lysis waa 
.accomplished by covering with pyrogen-free distilled water and 
allowing to stand at refrigerator ttnH>eratures overnight 
Metaphen at a final concentration of 1:10,000 was used to 
ensure additional protection against liacterial contaminatiau.. 

I Preienttd at the Fourth Interoational Cancer, Research Congreaa» 
September 2-7, 1947, St. Louis, Missouri. 

sQrateful acknowledgtnrnt ts made to J. A. Aeschlimaiui and R. 
SchaiUer, of HoffmanT-a Roche, Inc., Kutky, New Jersey, and to 
'Malcolm Soule, University of Michigan, for cultures designated as 2 and 3. 
(When tfm two cultures were combined in one, the desigDatlon is 23. CuJtuae 
3 yn» used in practi^ly all our work, unmlxed with 2,) 
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Hiie lywd material waa dedgnated and was rated in terms oi 
die number of lysed organisms per milliliter, as determined 
counts before lysing. One KR unit is the lysed product of 
1>000,000 organisms * 

Careful technique is required in the procedure, because T. 
crust ia very sensitive to temperature, nutrient base, and other 

TABLE 1 


Emcr or thi EomoxoioK or T. cruii on Movst Mauokant Tuuoes 
(ScrieA A: SpootEnooua Mamnury CArcinoma) 


House 

Dates 

KR 

Prep. 

No. of 
iojec- 
tioOB 

Am't 

tumor 

left 

(%) 

Histology 
of organs 

Group J 

1 k 

6/16-6/23 

61347-23 

8 

10 

Normal 

3 k 


44 

8 

25 

u 

6 k 

6/16-6/26 

14 

lU 

25 


7 k 

*4 


10 

20 


9 k 

6/16-6/23 

44 

8 

5 

14 

-U k 

41 

41 

8 

0 

** 

4 d 7/14 

6/16-7/14 


18 

S 

41 

5 d7/2 

6/16-7/1 

4t 

13 

0 

14 

Group 2 

13 k 

6/23-7/22 

613 

21 

0 

44 

14 k 



23 

0 

44 

15 k 



12 

0 

“ 

18 kaccid. 



3 

50 

" 

70 k 



18 

0 

44 

19 d7/2 



8 

80 

Autolyzed 

Group -? 



4 



31 k 

6/.W-7/23 

627-3 

18 

0 

Normal 

23 k 



13 

0 

** 

24 k 



4 

20 

4* 

28 k 


1 

21 

0 


32 k 



5 

65 

<4 

22 d7/29 

2 tumors 


14 

0 

Autolyzed 

26 d 7/30 

i 


19 

10 

1 II 

20 d7/3l 



16 

5 

44 

30 d7/l 

Very large 


3 

95 

, Necroilc liver 

33 d7/29 



19 

0 

Normal 

34 d7/8 

i 


5 

65 

Fatty yellow 






liver 

Group 4 

36 k 

7/15-8/14 

7104-3 

21 

0 

Noimal 

40 k 



16 

0 

*' 

42 k 



16 

0 ' 

“ 

45 k 



19 

0 ! 

II 

38 d8/U 



23 

0 

II 

41 d7/3I 



13 

5 

Autolyzed 

46 d 8/3 



12 

5 

i< 


d “ died, k - killed, 0 - no tumoc found. 


variables. Lysis is easily produced, and any inadvertent de¬ 
parture from set conditions might result in a high mortality 
of the organisms before the proper separatioDs can be made. 
In addition, a variation in strain might lead to entirely in¬ 
active extracts, as reported by T. Hauschka and associates (f). 

Two kinds of wclbestablished malignant tumors in mice 
were tried: (a) spontaneous mammary carcinoma and (b) 
sarcoma 180. Injections of 1 KR unit were made throughout 
the experiments, unless otherwise noted, as in the toxicity 
testa. They were made daily, a day being skipped occasionally, 

■ Since the results are due to an active ingredient of the KR, calibration 
will have to be made in terms of its action on standard tumors. It is sug¬ 
gested that the active ingredient of KR be called tryp<m 0 Hm. 
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as on Sundays. In some cases the animals were used Ipr assay 
purposes on materials which proved to be inactive, and oon* 
sequently the treatment with active material was thus delayed 
or protracted. 

Complete observations were made as to the initial condition 
of the cancers, effects in the gross during treatment, and effects 


TABLE 2 

Ertacr or tbx £m>OToxtN or f. miai on House MAUONANt Toicoms 
(Series B: Sarcoma ISO) 


Mouse 

Dates 

KR 

Prep. 

No. of 
Injw- 
tiotts 

Am't 

tumor 

left 

(%) 

Histology 
of organs 

-n- 

52 kS/U 

Surt 7/15 

7247-3 

. 

7 

0 

Normal 

54 kS/U 



7 

0 

41 

57 ka/14 



11 

0 

41 

«l k8/14 



9 

0 

11 

49 d7/24 


7t0-34A 

8 

100 

Autolyzed 

50 d8/14 



10 1 

0 

11 

51 d8/3 




10 

II 

I 


Mice 0 5Sf 56, 59. 6J still alive 8/28/47 with no visible tumors; lititc- 
tions stopped at 10, 


in the gross and in the histology when animals were autopsied, 
with special attention to the tumor site, liver, kidney, heart, 
lungs, etc. Slides were prepared in all cases, unless a particular 
tissue were autolyzed. Photographic records were taken at 
frequent intervals. 

Table 1 is a summary of experiments with a selected group 
of mice having well-developed, proven, spontaneous mammary 
carcinoma. Table 2 is a summar>^ of experiments with a selected 
group of mice having well-developed, proven sarcoma 180. 

I'igs. 1 and 2 show the appearance of a sarcoma at the start 
and after complete regression followed by a period of recovery 
and growth, and the histological evidence of regresrion under 
treatment to a completely necrotic condition of the cancer. 

The spontaneous mammary carcinoma mice came from a 
strain in constant use in research, on which numerous controls 
were tested and showed no spontaneous remissions. The 
tumors form at about 9 months ol age and are well-devel(^ed 
3-4 weeks later, at which stage they were used in the experi¬ 
mental work. In the controls the mortality is nearly 100 per 
cent in 2 months. The sarcoma 180 mice were chosen at an 
advanced stage of tumor development, namely, at 2.5 weeks, 
when the life expectancy shown by numerous controls was 
3 weeks. On groups so screened the spontaneous recovery is 
well below 10 per cent. 

Although an effort was made to make all the preparations 
of KR of the same strength, the biggest factor of uncertainty 
was the difficulty of making accurate counts of organisms. 
There must also be hidden variables in the techniques of seed¬ 
ing cultures, small variations in the condirions of growth and 
harvesting, in the chemical purification, and in the conditions 
of lyris which affect the potency. That the preparations were 
not of equal strength is suggested by the fact that the animat 
responses were not quite proportional to the total dosage. 
One preparation of KR ('Table 1, group 3) showed a high mor¬ 
tality, attributable possibly to inadequate purlficatiotu 

The character of the regressions can be gauged from the 
following typical case histories: 

Mouse %2J: spotUomous mammary oaremoma. Tumor in 
the left inguinal region, 1 x 1.5 cm. It was firm and infiltrated 

SC1SJ!ICE, D«cwnb«r U, 190 







into the «(urrounding tbsue. Treatment was started on June 
1947, and stopped on July 22, a total of 18 injections being 
given at a uniform dosage of 1 unit/injccUon. Shrinkage and 
marked softening of the tumor was apparent after the 4th daily 



Fjo. 1. Regreuion of sarcomii 180 and recovery thereafter (mouse #54). 
Lcjl: before treatment. /Hgki: one month after 7 injections. 


injection; after the 7th injection, only a small nodule could he 
palpated; after the 12th, no tumor at all could he palpated. 
The animal was killed and autopsied on August 14. No tumor 
was found. A 2-mni. nodule consisting of fibrous tissue was 



Fio. 2. H and £ X 90 photomicroffraph showing spontuneou* msmnuiry 
cardnoms comptetely necrotic sfter 8 injections with KR (some fibroblastic 
proUlmtion pnaeni). 

present at the original tumor site. All organs were normal under 
microBCOpic examination. 

Mouse 54: sarcoma ISO. The initial tumor was 10 days old, 
5,5 cm. in diameter, finn, and partly ulcerated. Injections were 
started cn July 15, 1947, a total of 7 being given in the course 

SpmiVCB, l>acemh»r 12p 1947 


of a week. After the 4th mjection the tumor became smaUet, 
completely ulcerated, and discharged cheesy material; after 
the 6th, the tumor was 0.25 cm. in diameter; on the 7th, the 
tumor was entirely gone, and the original site was completely 
covered with new epithelium. The mouse was kept alive for 

3 weeks after healing, during which time it lost its runted 
appearance and gained weight. It was then killed and autop¬ 
sied. No tumor was found. Fibrous tissue was found sub¬ 
cutaneously. All organs were normal in the gross and micro- 
RCOf)ically. 

The KR was also probably of unequal stability because 
the conditions of preservation at low temperatures differed, 
as did the time of exposure to the air. The Russian observers 
claim a period of stability no longer than 10 days. If the same 
KR was used beyond 10 days, t.e. l)eyond injection 9, there is 
still some doubt whether the preparation was fully active. 

It is apparent that with TM)tent preparations of KR (Table 

1, group 2) 10 or more injections on consecuiive days can pro¬ 
duce 100 per cent remission of tumors with no damage to any 
organs. 

Damage to the liver was noted only in the cose of 2 mice, 
lK)th of which died before any extensive treatment with KR,. 
namely, after the 3rd and 5th injections (mice 30 and 34),. 
and lx>th treated with the same preparation, which was con¬ 
sidered impure. Mouse 30 had an exceptionally large tumor at 
the start. In lx>th cases there was practically no regression^ 
and the consideration comes to mind that possibly both mice 
had damaged livers to fjegin with. Otherwise, no organ injury 
of any kind has been found in 100 animals that have come to 
autopsy to date. 

In Series A (carcinoma) decreases in tumor size were noted 
in all cases. Complete regression was noted in 25-83 per cent 
of the cases, depending on the KR preimration used and the 
number of injections made. In spite of the exploratory nature 
of the experiments, complete regressions were noted in 55 per 
cent of the cases, and regressions of better than 50 per cent in 
over 90 per cent of the cases. Fifteen per cent of the animals 
were kept olive and have shown no return of the tumors grossly 
in the course of 1-2 months. This work is being continued. 

At the present writing 40 sarcoma 180 mice are undergoing 
treatment and arc healing. Only one group is reported in TaWe 

2, showing complete regression in 9 out of 11 and 1 failure. 
In 15 controls, untreated by KR, 2 animals showed signs of 
regression which was sufficiently slow to weed them out from 
the experiment proper and testing with KR. When regressions 
occur with KR, the effect is, on the contrary, rapid and clearly 
connected with the injections. The one complete failure defies 
explanation at present because of the autolyais of the organs 
of the animal found some time after death. It must be remem¬ 
bered that we have screened animals for test with active KR 
when they were as near death as possible, 

A set of 14 healthy animals were tested with KR, receiving 

4 times the therapeutic dose in a series of 11 injections, and 
sacrificed. All organs were found normal on autopsy and his¬ 
tological examination. 

The experiments are l>eing continued on a larger scale and 
with a larger variability of the numerous factors that enter into 
the situation. 

Our experiments show that the endotoxin of T. cruzt exerts 
a selective lytic effect on malignant tumors in mice, such 
as spontaneous tuammar>' carcinoma and sarcoma 180.* The 
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endotom in not toxic to nornj^^ssued under the conditions 
of therapy and in conceutraj|bnB 4 times as great. 
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Male Sterility in the Carrot 

J. K. Welch and E. L. Gkimball, Jr. 

C/, S, Department of A grictdturct 
Charlesiorit Smith Carolina 

Male sterility lias Keen reported in several crop plants in¬ 
cluding tomato (J, d, (?), flax (.?), corn {4, .V), onion (5), sorghum 
(i/yd), b.arley (11), and sugar l>ect (7), and the possibility of 
utilizing this character in the production of hybrid seed for 
commercial planting has been pointed out by several investi¬ 
gators, Present horticultural varieties of carrots lack uni¬ 
formity when environmental conditions deviate from the 
optimum. By studying the combining ability of paired inbred 
lines, one in each combination possessing the male-sterile 
character, it is theoretically possible to obtain extremely 
uniform carrot varieties which are also superior to those now 
available in general ajjpearance, productivity, quality, and 
nutritional value. The feasibility of using inbred lines of corn 
in producing seed for commercial planting is due to the mon- 
oeciam of the plant and the ease in making cross-pollinations. 
In perfect-flowered plants like the carrot it is impractical to 
employ inbred lines in this way without male sterility. 

^'An apparently male-sterile carrot plant was found in a 
collection of several dozen being grown for inbreeding in a 
greenhouse planting in the winter of 1945-46 at tlie U. S. 
Regional Vegetable Breeding Laboratory, Charleston, South 
Carolina. This plant w’as grown from a root selected in a com¬ 
mercial stock of the variety Tendersweel in the spring of 1945. 
Caging of certain umbels took place a day or so before the 
first flowers normally would open, and the caged umbels 
were observed daily for the appearance of exserted stamens, 
the stage at which blowflies are introduced into the cages as 
pollinating agents. The first flies were placed in the cage on 
February 25, 1946, even though no stamens were evident A 
few days later microscopic examination showed that the 
^^Jl^ers of this plant were shriveled and brown in color before 
any petals unfolded. No exserted stamens were found. On 
March 9, 1946, an uml>el of the variety Nantes Strong Top, 
grown from a root selected from a commercial stock in the 
spring of 1945, was placed in a test tube of water and intro¬ 
duced into the cage with the apparently male-sterile plant. 
TIub procedure w^as continued with fresh umbels from the 
Nantes plant. Later the two entire plants were isolated in a 
angle large cage. The seed on the selectivity caged umbels 
was harvested separately from the other umbels because some 
seed had set on the male-sterile plant outside the small cage 
by oi>en pollination before the whole plants were enclosed. 
The ix)llen parents of these seeds were unknown. Fegaglc 
fcrliUty of the male-sterile plant appeared normal. 

On September 6, 1946, a portion of the hybrid seed was 


fflanted under good conditions. The 67 roots which were 
produced were harvested on January 6 and 28,1947, and held 
at 32®-3S*^ F. until they were planted in the field between 
February 21 and March 18, 1947, at 5 diflerent locatkms. 
The histories and internal characieristics of all roots wm 
recorded. 

Classification of the flower iy\^ of these Fi plants between 
June 6 and July 7,1947, showed ^9 male-sterile and 15 normal. 
This balance of the pjants t<Knfakc the total of 67 plant^ 
either had not flowered whem^e notes were taken or wepc 
lost l>eforc classification.difficulty was encountered jn 
distinguishing l)ctween male-sterile and normal plants. The 
abnormal specimens appeared like the parental male-sterile 
pljinl found in the winter 194s5-|46 greenhouse planting. The 
mode of inheritance of the malc-%terile character is unknown,^ 
t>ecause so far only a relatively ^all segregating population 
has been studied. Further breeding tests will be required l>efore 
a gcnetical exj^lanation can be proposed. / 

In order to determine whether male-sterile plants produce 
any self-fertile pollen, umbels of four segregates were caged 
blowflics.Three of these plants set a few seeds. If enough 
plants can be grown from these seeds, jiroof should l>e obtained 
as to whether these were re^iy sclfed seeds or were cross- 
pollinated from normal plants by thrips,' ants, or some other 
very small insects that penkratecl the tinc-mesh'cFoth cage 
covering. Umbels were not allowed to touch the cloth, thus 
eliminating the possibility of insects outside the cages liol- 
linating enclosed flowers pressed against the inside of Uie cloth. 
Isolated plantings of single male-sterile plants and other 
plantings with several male-sterile plants would give further 
information on the possibility of viable pollen production. 

At the time the Fj population involving male sterility was 
being classified, several dozen plants in other carrot breeding 
lines were examined for flowering habit. Four plants were 
^ found to possess varying degrees of apparent male sterility. 
Each plant produced some exserted stamens, but the number 
was only a small percentage of those which would normally 
he exhibited. Two of the specimens shed pollen, the viability 
of which was not determined, but no pollen production by the 
remaining two plants was observed. All four set an abundance 
of bpen-iwUinated seed. This partial male sterility was not 
encountered in classifying the Fi population which was segre¬ 
gated for the male-sterile character. 

The mode of inheritance in the carrot of the male-sterile 
character, for which segregation data were presented, and 
the partially male; sterile types with which no controlled 
crosses were made will not l>c known until additional breeding 
tests are completed. 
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IN THE LABORATORY 


Solubility of Iron in Submerged Soils 

J. B. Hester and F* A. Shfxton 
Riverton^ Nfnv Jersey 

While studying the waler*-soluble ions in the Brookston and 
sinular soils from the vicinity of Chatham, Canada, an in¬ 
teresting phenomenon was obscr\ed that undoubtedly has a 
bearing upon the growth of certain crops in some seasons. On 
August 25, 1947, 24 samj)le8 of Brooksion silty clay loam soil, 
Ap and B horizons, were used in the study of the water-soluble 



ions. The procedure (Fig. 1) consisted of placing 50 grams of 
Boil inside a collodion bag in a 150-ml. extraction flask. Then 
50 ml. of distilled w^ater was added to the soil inside the bag, 
and another 50 ml. was pilaced on the outside of the bag. The 
bag was lifted slightl)^ and held in aiispcnsion by stop^pering 
the flask. 


TABLE 1 

WATBR^SOLTmUC ItON* BkOOKSTON CLAY tOAUB 


Soil horiion 

Ferric iron 


Ferroitt iron 

Ap j 

12 d: 5 


24:1:9 

B 

C±1 


" 21 ±9 


* Parti per mlLUon in the loil (mean of 34 leinplei, pH 6.7-7.2). 


After the first analyses of the solution outside of the bag 
were mode, the flasks were allowed to remain stoppered tightly^ 
undoubtedly creating anaerobic caaditions. Alter about one 
week a brown iron stain began to accumulate on the surface 
of the soil On September analyses of the water outside of 
the bag were made for ferrouii and ferric iron. 

Dtoottnber 12, 190 


The results in Table 1 show that considerable ferric iron 
was in solution, and an even larger amount of ferrous iron. 
Since the lo() soil had more soluble iron than the subsoil, 
undoubtedly the breakdown of the organic matter was in¬ 
fluencing the solubility of iron. The pH value of the soils was 
near 7,0. By October 11 all of the ferrous iron had been oxidized 
to ferric iron^ hud collected on the flask and bag at the water 
level, and had precipitated in a gelatinous mass in the bottom 
of the flask. 

Phosphates were not found in solution. Iron phosphates 
are of low availability to tomatoes (/) and other vegetable 
crops, particularly at a pH value near neutral. In at least two 
of the last 10 years, phosphorus dcflciency on tomatoes has 
been excej)tionally noticeable in the Chatham area in Canada 
and in the Toledo, Ohio, area. This occurred after a cold, wet 
spring. It is believed that the above phenomenon offers an 
explanation of the extreme phosphorus deficiency. In other 
words, once these heavy soils are parked down and water 
remains on them for several days, a suboxidalion condition 
similar to that described above is set up. When wet, cold 
springs occur, earl\’, deep, and thorough cultivation should 
help to prevent the purpling (phosi>horus deficiency) of the 
tomato crop. 
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A Simple Calculator for Certain Types 
of Instrumental Data^ 

Daniel A. Brody and J. P. Quigley 

Depart)Jifni of rkarwacology, 
(University of Tennessee, Xf etttpkis 

Employing the nomographic princiiflc of similar triangles, 
we have produced a simply constructed device which is of 
considerable value in converting the deflections recorded by 
optical manometers into their equivalent pressure measure¬ 
ments, Extensions of the underlying principle permit ready 
application of this apparatus to a number of other tyjies of 
instrumental data. 

In many situations, an instrumental reading, y, bears the 
following relation to the quantity, x, being measured: 

y - k • f(s), (1) 

k being a proportionality factor. In some instruments, Such 
as optical manometers, k may vary with the age and the con- 

> The work described in this piper wu supported by V. S. Public Health 
Service Grant No, 101. 
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ditLona of membrane and mirror mounting, and in other types 
of inatrumeiits k may be altered at will. 

Graphic representation of the relations between x, y, and k 
tnay be obtained as follows: Two parallel scales are construc¬ 
ted. One of them, a linear scale, will be the y scales the other 
wiU be pbtted as an f(x) scale. The plots for successive values, 
y and f(x), arc placed to run in opposite directions on the two 
scales. A proportionality (k) scale may be laid out on a line 
joining the origins of the y and f(x) scales. If both parallel 
scales are plotted in identical units of linear measure and b is 
the distance between the two origins, the proportionalities 
represented by a point at the distance *'a’' from the origin of y 
scale will be 



Solving Equation 2 for a, the positions of points for a pro¬ 
portionality scale may be computed from 


Inspection of Equation 3 indicates that a full range of pro¬ 
portions from zero to infinity is included in the k scale. 

For the sake of compactness and case of reading, we con¬ 
struct the y and f(x) scales on the vertical sides of a square and 
the k scale on the appropriate diagonal. In some cases it might 
be preferable to treat the quantit}' lieing measured as y and 
the instrument reading as x. 

A straight line joining an instrument reading on the y scale 
to the corresponding known quantity measurement on the f(x) 
scale will cross the k scale at a point determined by Equation 3. 
Straight lines passing through this point and various values of 
instrument readings on the y scale will intersect the f(x) scale 
at values corresponding, resj>ectivcly, to the quantities being 
measured. 

Since the deflection of an optical manometer beam is almost 
directly proportional to the applied pressure, we have made 
the f(x) or pressure scale of our calculator linear (Fig. 1). For 
the sake of simplicity we plot no values on our k scale but em¬ 
ploy it merely as an index line. 

To use the calculator, we join a known value on the pressure 
flcale with its corresponding value on the deflection scale by 
means of a straight hairline inscribed on a thin, transparent 
»trip of cellulose acetate. The strip is then shifted along its 
long axis until one of a number of regularly spaced small holes 
drilled along the straight line exactly overlies the index line. 
A push pin pressed through this hole into the wooden base 
underneath serves as a pivot for further settings. To calculate 
other pressures registered by the same manometer, the cellulose 
acetate strip is rotated so that the hairline intersects the deflec¬ 
tion scale at points determined by measurement of the manom¬ 
eter record. The readings of the hairline on the pressure scale 
will then yield the corresponding pressure values. 

Although proportionality factors arc readily set up on a 
slide rule, our calculator appears to possess certain advantages 
not obtainable in a slide ruler (1) The scales are large, uniform, 
and easily read. (2) The scales are ^'tailored’* to fit the ranges 
of values in which we are interested. Thus, in pasdng from 
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values of less than IQ to greater than 10, as frequently occUts 
in our records, it is not necessary to change the Setting of tite 
calculator as it would be when using the ordinary C and D 
scales of a slide rule. (3) The mechanical manipulation of our 
calculator, once a point on the index tine has been established, 
is considerably simpler than with a slide rule. The advantages * 
of this feature berome apparent in the analysis of leng^y 
records. (4) Because there arc no sliding scales in appomtion, 
the scales of our calculator arc easier to read than those of a 
slide rule. (5) Tlie scales of our calculator are labeled specifi¬ 
cally as to type and units of measurement. Thus, the tyro is 
able to grasp the significance of the scales almost immediately 
and learn to use the calculator satisfactorily with a few 
minutes of instruction and practice. 



paper, are 25 cm. long and 25 cm. apart. Usually the two outer or two inner 
scales are employed, and ati index line setting for one pair of scales wiU serve 
for the other pair. Outer scales may be paired with inner scales, but in¬ 
dividual index line settings must be determined for each of such combina¬ 
tions. Remainder of description is in text. 

Other possible uses of this type of calculator are readily 
apparent. For instance, a linear f(x) scale would be useful for 
devices employing the strain-gauge principle. A quadratic f(x) 
scale should prove quite valuable in connection with flow¬ 
meters such as the orifice meter described by Gregg and 
Green (/). In other devices, such as the variable capadtator 
described by Lilly (2), f(x) cannot be expressed in simple 
mathematical terms, but suitable values for plotting the f(x) 
scale could be obtained from calibration of the instrument. 
Another form of this type of nomograph possesses linear y and 
f(x) scales, but the magnitude assigned to various points on the 
proportionality scale are k* rather than k (c£. Eq. 2). This con¬ 
stitutes a graphic representation of the law of inverse squares 
which we have found useful in calculating the correct photo¬ 
graphic exposure for a given distance from a known eitposure at 
another distance. 
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A Concentric Glass Electrode Assembly 
' for pH^Measurements 

Mott D. Caknok 

Dtpartmmt of Biochemutry^ 
Cdkgt of AgricuUun, UntversUy of Wiscoftsin 

The electrode asaemhly described below, which can l>e made 
from materials usually available in laboratories, is believed to 
offer the advantages of good shielding and compactness. 

In this design the stem of the glass electrode is placed within 
a slightly larger tube. The annular space between the two is 
filled with KCl solution and serves not only as the salt bridge 
of the reference electrode but also as an electrostatic shield. 
Such a concentric electrode assembly is particularly convenient 
fur measuring the pH of samples in Lest tubes. Several elec¬ 
trode assemblies of this type have been built in which the out¬ 
side diameter ia less than 6 mm. 



n n ^ 

Fig. \ 

In the type shown in A, Fig. 1, the annular space is dosed 
at the bottom by a piece of Tygon tubing. This tubing is 
chosen to fit closely but without stretching over the stem of the 
glass electrode. It is then softened by steaming and forced 
over the end of the outer tube. The stem of the glass electrode 
just above the bulb is roughened on a coarse wheel or by filing 
(this may be done before the bulb is blown) to provide mub 
t4>le fine channels through which the KCJ can creep and es¬ 
tablish a flowing junction with the samfde to be measured. 
The outer surface of the stem of the glass electrode is wet with 
KCl solution and then slid up through the Tygon bush¬ 
ing. Assemblies which show only a very slow outflow of KCl 
have functioned satisfactorily. In time the Tygon may con¬ 
tract so as to cut ofl this flow, but this can be re-established by 
steaming the bushing in place and putting the lower end of the 
electrode assembly under gentle suction to draw KCl through. 

Several moditotions have been developed in this labora¬ 
tory. A * Vindow” type electrode may be protected by cutting 
the bulbing diagonally and allowing one or more points to 
fMPoject below the delicate glass membrane (Fig. 1, B). In 
pdaw of the Tygon bushing, a ring of gum rubber may be 
inserted between the stem of the glass electrode and the outer 
tube (C). Outflow of KCl is controlled by a tuft of fibrous mate¬ 
rial such as glass wool, asbestos fiber, etc., placed beneath the 
rubber ring before the electrode is inserted in the outer tube. 
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In Fig. 1, A, the KCl reservoir surrounds the stem of the 
glass electrode. Although this type is simple to nudte, it can¬ 
not be completely shielded, and electrical leakage through the 
stopper is apt to occur. In the design shown at D the reservoir 
is put at one side, connected either rigidly by glass or, if at 
some distance, by flexible tubing. The reference electrode is 
placed in this reservoir. The annular space for J-1 inch above 
the side arm is filled with a mixture of half rosin and half bees¬ 
wax. As this mixture is a good dielectric and forms a firm, 
moisture-tight bond with glass, the stem of the glass electrode 
needs only to extend far enough above the outer tube to fasten 
the Ag-AgCl electrode to it. 

Electrical leakage to the reference electrode is practically 
eliminated, and, while supplementary shielding is easily ac¬ 
complished, the short distance which the unshielded conductor 
is exposed usually makes it unnecessary. 

Although no measurements have been made, electrical 
leakage through the stem of the glass electrode docs not appear 
to lie of much practical importance. Successful assemblies as 
long as 14 inches have been made using ordinary 7- or 8-mm. 
soft glass tubing for the stem. Heavy-walled barometer tubing 
has been used but appears to make no diflerence. 

Other tjpes of half-cells could probably l)e adapted for 
use with this arrangement, but the author ha.s used silver 
strips plated with AgCl. 

For the reference electrode these are conveniently made by 
soldering the silver strip Ijefore plating to a length of insulated 
copper wire. This is slipped into a glass tube which is then 
filled with tile molten beeswax-rosin mixture so that the 
soldered joint is completely covered. 

A similar strip may be used to establish contact with the 
buffered KCl solution within the glass electrode (D), or an 
insulated binding post (EBY Junior Post) can be used so that 
electrodes may be readily connected to a pH meter (A). The 
silver strip is soldered to the brass binding screw before being 
imbedded in wax. A Tygon collar holds the assembly in place 
and prevents evaporation of the solution in the glass electrode. 

Staining of Oyster Larvae as a Method for 
Studies of Their Movements and 
Distribution 

V. L. Loosanoft and H. C. Davis 

Fish and Wildlife Service, Biological Laboralary^ 
MUfordj Conneclicul 

The free-swimming larval period of the American oyster 
(Ostrea virpnica) is of considerable duration, sometimes lasting 
several weeks. During this period the horisontal and vertical 
distribution of larvae may be controlled by tides, tidal currents, 
and other factors. Because of different ecological conditions, 
the behavior of the larvae in different areas may show consid¬ 
erable variations. 

In conducting observations on the movements and distribu¬ 
tion of larvae, investigators, as a rule, have had to deal with 
unknown populations, because no method had been developed 
to mark the larvae of known broods so that they could be easily 
identified in plankton collections. Such a method is offered here. 

Experiments on developing a method for marking oyster 
larvae were begun in our laboratory in 1944 by Loosanoff and 
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Tommers. Thinking tliat eggs cou]d be stained while still in 
the^gonads of the oj^stcrs, so that they coudd later be normally 
discharged and develop as Colored larvae, wc placed oysters in 
solutions of nile blue sulfate and bf neutral red. Although the 
gills and palps of the oysters were deeply stained, the color of 
the eggs remained unchanged. 

The next step consisted in staining unfertilized and fertilized 
eggs with the same two dyes. They stained well, but, because 
both stained and control individuals soon died, it was impos¬ 
sible to ascertain the real value of the methi>d. Lack of time 
and lateness of the season prevented continuation of the ex¬ 
periments. These were, however, resumed by the writers in 
1947, the following stains l>eing used: alizarin red S-7, Janus 
green, neutral red, nile blue sulfate, and trypan blue. They do 
not, of course, exhaust the list of vital stains that may be tried 
for this puri:>osc. 

The eggs and larvae treated with trypan blue and alizarin 
red S-7 survived and continued their development, but even 
after long exposures to these stains the color was too light to 
be of value in distinguishing stained from unstained individu¬ 
als. Janus green, generally used for vital blood staining, quickly 
killed the eggs and larvae. Nile blue sulfate also gave unsatis¬ 
factory results because, although the eggs and larvae acquired 
a deep-blue color, their development was quickly stopped and 
usually they soon died. In one instance only, the organisms 
stained as trochophores developed into veligers, i.c. the slraight- 
hinge-fttage larvae. These, nevertheless, soon died. 

In experimenting with neutral red we found that satisfactory 
results can be achieved, regardless of whether eggs, trocho- 
phore, or straight-hinge larvae are used. Staining did not inter¬ 
fere with fertilization. After the addition of sperm, the stained 
eggs developed normally, the progress of the development was 
the same as in control eggs, and the mortality was no higher. 

In some experiments the oysters were allowed to spawn in a 
solution of neutral red. The eggs were later fertilized and pro¬ 
ceeded to develop normally at the same rate as the control. 

The trochophore larvae, developing from the eggs treated 
with neutral red before or after fertilization, showed a deep- 
reddish color over tlieir entire surface. After developing into 
the straight-hinge stage, the larvae still were deeply stained, 
the color Iwing most intense along the edges of the mantle. 
Later on, the color became concentrated in several compara¬ 
tively large areas of their bodies. About 11 days after they were 
stained as eggs, the larvae were still easily distinguishable from 
the controls by a large red spot near the stomach. 

Trochophore larvae, stained 12 hours after fertilization, 
developed into normal stxaight-hinge larvae. They retained 
the red color the same as the larvae which developed from 
Stained eggs. However, the veligers stained in the trochophore 
stage retained the color somewhat longer than those which de¬ 
veloped from the eggs stained before or soon after fertilization. 

In staining young veligers we noticed a certain inconsistency 
in the results. As a rule, the larvae concentrated the stain in a 
comparatively large area near the stomach, while the other 
parts of the body remained almost unstained. On a few occa¬ 
sions, however, the stain was generally distributed through the 
body, i>eing most intense in the velum and along the edge of 
the mantle. In either case the stained larvae were easily dis¬ 
tinguishable from the controls for a period of at least 10 days. 

Older veligers, some as large as 300 were also stained with 
neutral red. However, although the velum and other parts of 


the body, such as the mantle, became deeply stained, it Is 
doubtful, because of the dark color and relative thickness of 
their shells, that they could be easily identi&ed in preserved 
plankton collections. 

In our opinion, the best stage for staining is the trochophore 
larva. Under laboratory conditions fertilized eggs can be car¬ 
ried to that stage without much difficulty. After staining, the 
trochophores may lie released and should soon reach the early 
vcliger stage. 

To stain eggs or larvae we kq)t them for approximately 20 
minutes in a solution of 1 mg. of neutral red in 11. of sea water, 
after which the water was either changed or greatly diluted. 
Of c^rse, many variations of the method arc possible by pro¬ 
longing the time of exposure or by using stronger concentra¬ 
tions. However, in each case it should l)e ascertained whether 
the variation of the method would result in heavy mortality 
of larvae. 

The method offered here presents rather# broad opportunities 
for studies, under natural conditions, of vertical and horizontal 
movements, distribution, dispersal, and perhaps even the rate 
‘of growth and survival of oyster larvae and probably of other 
lamellibranchs. The latter will \k ascertained by our ex|)cri- 
ments next year. Uccause our incidental observations showed 
that many other form's, such as Imrnacle larvae, coj>ci>ods, 
many other crustaceans, ctenophorcs, worm larvae, etc., re¬ 
main alive and apparently healthy after staining, the methixl 
may also be used for studies of distrilnition of a wide variety of 
plankton forms. 

Incidentally, in staining the adult oysters wc noticed that 
the boring sponges, such as CHom cflata^ which inhabit their 
shells became deeply colored. The sponges retained the stain, 
especially nile blue sulfate, for several weeks and ahow'ed no ill 
effects of the treatment. Perhaps this ol>servation could find 
application in some aspects of sponge studies. 

A Precision Micro>Pipette Trimmer 

Kei^eth M. Richter* 

Department of Histology and Embryology^ 
University of Oklahoma School of Medicine 

The need for a precise and easily used tool for trimming the 
micro-pipettes and micro-needlcB used in micrurgical studies 
is apparent to all students in this field of investigation. Belkin 
(i) designed a micro-guillotine for this purpose to be used with 
a Chambers micromanipulator, but the instrument appears 
not to be adjustable and requires some dissembly of the two- 
movement manipulator setup, llic present paper describes a 
simply constructed and efficient instrument for trimming, 
micro-pipettes and micro-needles for use with the Chaml)ers 
(Z) micromanipulator. 

The instrument may be made of plastic or brass. The bulk 
of the instrument consists of two fitted fiat jaws: a U-shaped 
rear jaw (Figs. lA, 2A) and a rectangular-shaped front jaw 
(Figs. IB, 2A) fitted between the arms of t)ie rear jaw. The 
two jaws are held in mutual position by two ^ide bolts (Fig. 

.1C) which pass through counter-sunk channels drilled through 
the back edge of the fear jaw and which are screwed into the 

11 wouM Hke to extend my thsnk* to Emat F. Hlser, of our Art Depart 
meot, for tke prepaTstion of the Ulostmtiont and aUo to our Phstmaoelogy 
Department for making its machine tooli available to me. 
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apposing odge of the front Jaw (Figs. 2A, 2C}. The guide bolts 
/unction only to facilitate the general handling of the instru¬ 
ment and to limit the extent to which the jaws may be opened. 
A centered groove } inch wide by ^ ittch deep, extending the 
length of the front jaw and coinciding with a similar but short 
groove in the appdsing edge of the rear jaw, forms a pificttc- 
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run (Figs. ID, 2B). An AJnico steel instrument magnet is 
cemented into an appropriately sized hole drilled in each half 
of the front jaw (Figs. IE, 2A). A standard double-edged razor 
blade (Fig. IF) properly oriented by a fixed blade stop (Figs. 
IG, 2C) and held down by a clear plastic plate (Figs. IH, 2C) 
with two screws provides the functional cutting edge (Fig. 
II) of the front jaw. That of the rear jaw (Fig. IJ) is also pro¬ 
vided by a standard, double-edged razor blade. This blade 
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rests on the tofi of a narrow ridge (Figs. IK, 2C) consisting of 
a plastic strip cemented across the basal part of the rear jaw. 
The blade Is oriented with Us functional cutting edge paralleling 
that of the front jaw by two posts A inch in diameter, screwed 
Into the ridge and rear jaw (Figs. IL, 2A, 2B). The blade is 
held in position by an arched metal plate (Figs. IM, 2C) 
controlled by two thumbscrews (Figs, IN, 2). By turning the 
thumbscrews, the arched plate raises or lowers the functional 
cutting edge of the rear razor blade. This makes it posable to 
align the cutting edge of the rear jaw with that of the front 
jaw for maximal cutting efficiency. 

It will be noted from study of the construction plan (Fig. 2) 
that the width and length of the instrument, even with the 
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jaws wide open, and the height of the pipette-run are the same 
as those of the standard moist chamber used with the Cham¬ 
bers micromanipulator (J). Thus, when one with his micro¬ 
manipulator assembly completely set up finds it necessary to 
trim the micro-tips, he needs to remove only the moist chamber 
from the assembly by the usual procedure without disturbing 
the centered micro-pipettes and to substitute in its place the 
micro-trimmer with the open end of its pipette-run facing the 
micro-pipettes. The micro-trimmer is moved forward by the 
mechanical stage until the two functional cutting edges (which 
will be dosed by this maneuver) arc brought into the field of 
the microscope. The cutting edges are then separated from 
each ether by racking the mechanical stage slightly back. In 
this maneuver it will he observed that only the real rear cutting 
edge is moved by the mechanical stage. For this reason, it is 
referred to as the mobile cutting edge. The real front cutting 
edge, being quite firmly held by magnetic attraction to the 
micro8Cc^>e stage, remains stationary and is referred to as the 
stationary cutting edge. Thus, slight backward and forward 
racking of the mechanical stage opens and doses, respectively, 
the functional cutting edges. With the cutting edges almost 
dosed, the mobile cutting edge is lowered by means of the 
thumb-screw controls until it can just pass alxive the sta- 
tionarj^ one. When the cutting edges are satisfaemrily aligned, 
they are opened as indicated above. By means of the micro- 
manipulator controls, the already centered micro-tip which 
is to be trimmed is elevated to the desired level above and 
rested against the stationary cutting edge. The mobile jaw 
is Uicn dosed. This closure shears the triScro-tip off at precisely 
the level of the stationary cutting edge. After the pipette has 
been trimmed, it is lowered by the appropriate micromanipu- 
la^or control to a position beneath the stationary cutting edge. 
The micro-trimmer Is then removed from the manipulation 
assembly without disturbing the centered micro-pipettes just 
as though it were a moist chamber. The moist chamber ini¬ 
tially removed is put back into its original place in the complete 
micromanipulation assembly. 

The detailed measurements necessary for the construction 
of the micro-trimmer may be accurately obtained by applying 
the 1-inch scale in Fig. 2 to the construction plans (Figs. 2A, 
2B, 2C). 

In fitting the jaws and tlic guide bolts, it is essential to re¬ 
duce all friction to a minimum; otherwise, the magnets cannot 
satisfactorily irmnobilize the front jaw at the appropriate 
times in operational use. 

If cylindrical magnets are set into the front jaw, care must 
be taken to avoid getting like magnetic poles of the two mag¬ 
nets at the same jaw surface. This is necessary, since the com¬ 
plete magnetic circuit when on the microscope is: N-pole of 
1st magnet—microscope stage—S-pole of 2nd magnet—N-pole 
of 2nd magnet—front razor blade—S-polc of Ist magnet.* 
Preferably, any small but powerful instrument magnet of a 
modified horseshoe shape may be used if its dimensions do not 
exceed 15 mm. in diameter and f inch in height. 
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i- £fftina(ion of the vitamins, (Biological Symposia, Vol. 

XII.) W. J. Dann and G. Howard Satterfield. (Eds.) Lan¬ 
caster, Pa.: Jaques Cattell Press, 1947. Pp, xiv -I- 531. (Illus¬ 
trated.) $6.50. 

There are about 15 vitamins which have been clearly charac¬ 
terized and which are of importance directly or indirectly to 
man. From one to many methods have been proposed for the 
esthnation of each of these in food and biological fluids. De¬ 
scriptions of these many methods are widely scattered in the 
scientific literature, some of them are but slight variations of 
others, many arc of questionable merit or of limited applica¬ 
tion. The time is more than ripe for a critical evaluation of the 
situation. This has been done in a thorough and competent 
manner in this new book, which should be in the library of any¬ 
one interested in the estimation of the vitamins. 

Each of the 29 chapters which the book contains is written 
by a contributor who has had intimate experience with the 
subject. The editors have done unusually well in their selection 
of contributors, and the authors have done unusually well with 
their assignments. 

Available methods based on biological, microbiological, and 
physical and chemical principles are included. In each case a 
recommended method is presented along with a critical dis¬ 
cussion of the details of the method, its limitations and merits. 
This is a book which should find wide and heavy use. 

Otto A. Bessev 

Ths PabUc Health Resea/rck Institute 
ef The City cf New Yorh^ Inc, 

la percapiion de la causality* A. Michotte. Louvain: 

LlnsUtut Sup6rieur de Philosophic; Paris: J. Vrin, 1946. 

Pp. vui 4* 296. 

It is with a certain feeling of excitement that one begins the 
reading of a book with a title as intriguing as The perception of 
causalityt written by a distinguished psychologist. 

In his experimental technique, Michotte takes oil from the 
classic example of causality us^ in philosophic discussion—the 
impact of one billiard ball on another. To find out what arc 
perceived as **causal phenomena,’' he used a projection tech¬ 
nique in which two disks could be observed behind a screen in 
various relations to each other. Variations in speed, distance, 
•angle, temporal, spatial, and kinetic order were controlled to 
determine the conditions and limits of what were perceived as 
caussd relationships. 

Whether or not a person experiences a “causal impression” 
is held to be entirely a matter of the structural organization of 
the perceptive field, of the intrinsic properties of stimuli or¬ 
ganized in certain spatial and temporal relationships. The au¬ 
thor relies heavily on Gestalt psychology and believes that 
“the perception <rf causality is as ^objective* as all other per¬ 
ceptions.” 

Wlmt he terms the “generative aspect of causal impression” 
is ako a phenomenal given. Luckily for man, he says, there 
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exists a high corres}K)ndence Iwtwecn the physical world and 
the phenomenal world, between the laws of mechanics and the 
properties of causal impression. Causal impressions of qualita¬ 
tive change, he maintains, are limited to combinations of 
movement or changes of form. 

^ihether or not one agrees with Michotte that his interpre¬ 
tations are both valid and adequate, he has performed the great 
service of pointing out the paradoxes that must l>e resolved 
because of the inadequacy of our up-to-now understandings of, 
the type of phenomena he investigated. But, in the reviewer’s 
opinion, it is risky to apply gcneralizatioiis Obtained from the 
perception of billiard ball situations to “causality” as con¬ 
ceived when we try to understand an individual who exhibits 
purposive behavior, who initiates voluntary actions, and who 
makes value-judgments in his effort to modify In the present 
the causes of what he foresees as future effects. 

Aoelbeet Akes, Jr. 

The Hanover JnsHtutCf 
Hanover^ New Hampshire 

Psychoanalytic tharapy, Franz Alexander, Thomas Mor¬ 
ton French, et al. New York: Ronald Press, 1946. Pp. 
xiii + 353. $5.00, 

This volume, the fruit of 7 years of research at the Chicago 
Institute for Psychoanalysis, offers perhaps the best statement 
of the possibilities and limits of brief psychotherapy that has 
appeared in psychological literature to date. The book should 
have a profound influence on the future course of psychiatry, 
social work, and clinical psychology. In the choice of a title 
and in their text (pp. 208, 338-339), the authors indicate that 
they would prefer to have their theories and techniques re¬ 
garded as **j»ychoanalyUc.” The orthodox analysts who have 
reacted to the book apparently think otherwise. The modes of 
therapy reported by Alexander and his co-workers are any¬ 
thing but “analytic,” in the sense of being “Freudian,” Th^ 
arc patterned in the mmn after the thinking of two of Freud’s 
great contemporaries, Otto Rank and Alfred Adler. For their 
dynamics of therapy ^ or their clinical approach to tha individual 
who is suffering from an emotional disturbance, Alexander 
and bis colleagues are indebted for the most part to Rank 
(pp. V, 22-23). As for their dynamics of personality ^ or their 
theories of the structure of neuroses—which the thecapist must 
grasp quickly if he is to make a success of shortened psycho¬ 
therapy (l)p. 11, 172, 262-263)—the Chicago group would 
seem to be Adlerian through and through. (Such Is the con¬ 
clusion one is forced to draw after making a close examination 
of the volume’s excellent case histories.) The Chicago Institute 
for P^choanalyris is not alone in ttiis seeming rediscovery of 
Rank and Adler, Psychiatry and cUnical psychology as a whole 
seem to be drifting in the some direction. Adkr hascome to life 
in other vigorous circles, notably in the publications cd the 
“Homey” Khool. The fertile Philadelphia School oj Soda! 
Work owes its orientation to Rank. Raidt is ako 
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(who tKdil^ have difficulty recognUtof hM <:hUd) of the 
nbodirectiyo therupy which is ^ accent of Uke tuouaect in a 
food many of our university dspartments of clinical psydiol* 
ogy, 

Keith Sward 

Bfmiy ffiUs, CaHfomia 

Tha phyaicid principUs of wave guide trartemieeion and 

mientut egaieme* W. H. Watson. Oxford, Engl.: 

Clarendon PresS; 1947. Pj). xiii + 208, (Illustrated.) $7.00. 

This book is an advanced text intended for the research 
eng^ecT or physicist who is ^>edalising in the subject of micro- 
waves. A very good background in mathematics is necessary in 
order to understand the book fully. However, the author has 
included much information which is the result of practical ex¬ 
perience in the held. 

Id the early chapters the author reviews the basic equations 
of plane wave, slab line, and rectangular wave guide transmis¬ 
sion. Matrices are used extensively throughout the book in an 
effort to simplify the mathematics. 

In Chapter 111 there is a practical discussion of microwave 
measurements. 

Babinet's principle is used as a basis for computing the effect 
of obstructed propagation in wave guides. Gratings, irises, 
slots, and other discontinuities which are found in wave guide 
work arc all treated in considerable detail. The author has 
devoted much st^ce to an excellent treatment, both theoretical 
and practical, of various types of slots in wave guides, guide 
coupling by slots, and wave guide arrays. Wave guide slot ar¬ 
rays were a wartime development of McGill University, where 
the author was working. Cavities, phase changers, magic-tecs, 
and some more of the later developments in microwave work 
are touched upon. 

The book makes a real contribution to the microwave field 
in that it will do much to bring the research w^jrkcr up to date 
in several leases of microwave techniques. 

La Vergke E. WoLiAMs 

University of Conneeikut, Storrs 

y' Basic botany, Fred W. Emerson. Philadelphia-'Ioronta: 

BlakUton, 1947. Pp. xi -f 372. (Illustrated.) $4.00. 

This is a refreshing new textbook of . l>otap> - 

which continues the recent trend away from the iKjnderous 
ajTkd sometimes pedestrian tomes characteristic of so many 
books for students. The departure from the conventional starts 
with the cover, which is a landscape scene in color from New 
Mexico or vicinity, The arrangement and treatment ot the 
subject matter, while not so startling, is sufticfently different 
to be challen^ng to those familiar with the more orthodox 
texts. The author's style is fresh and unstilted, the illustrations 
adequate and often admirable, and the scope the usual one of 
mot^ologyi physiology with chapters devoted to genetics and 
evolution, plus excellent sections on plant classification, ecoL 
ogy» and conservatiem. 

Criddsm of the text can be mode on two minor points. Hie 
author fdainly considera evolutioa to be a law, as it is, but i^er- 
^stsia caliing It a theory. The other criticism U directed at the 
drairfaigs at mito^ in which there appears a aipindk figure in 
prophaae^ an error perpetuated in most botany texts, dk- 
and charts. In the excellent text description of the proc^ 
eks, however, no mention is made of the appearance of a 
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•piodte before the disiqipeacanoe of the nuclear membrane. In 
the preface, the author states as his conviction that both stu¬ 
dents and teachers korn, study, and Investigate under the 
drive of significance, and that f redness and spontaReity should 
characterise the atmosphere of classroom and laboratory. It is 
good to hear of a botanist who believes in his subject, and one 
finds in this book none of those desperate attempts to justify 
the business usually entitled Vhy study botany.’ Those who 
confuse measured monotony W'-ith scholarship will probably 
not like this book. 

EAia H. Newcoher 

University of ConnectkiU, Siorrs 

Physical chsmietry, £. D. Eastman and G. K. RoUefson. 

New York-l^rOndon: McGraw-Hill, 1947. Pp. viii -f 504. 
$4.50. 

This text is ’‘designed to meet the requirements of the year 
course in physical chemistry usually presented to thirds or 
fourth-year college students and to serve as a reference book in 
later work.” The authors have w'riltcn for mature students 
and have, I think, achieved their purpose admirably. 

Three introductory chapters explain the objectives and 
methods of physical chemistry and define such terms as systemj 
condiUonSf potenUolSf cornponentSj chunges in staiCj etc. This 
should give the student a perspective that often comes only 
after the course is nearly over; as a preview, these chapters 
evince a keen pedagogical inught. The range of topics in the 
remaining 23 chapters is fairly conventional, but the rigorous 
treatment and fine writing give them an unusual vitality. For 
example, Chapter DC, “Energy and Heat Cajjadty of (iases 
and Ciystals,” is a well-integrated account of classical and 
modem views ranging from the work of Clement and Desormes 
in 1819 to Raman’s contributions in 1941. In Chapters VIII, 
X, and Xn are presented the current ideas on the structure 
of solids and liquids; although these 68 pages arc mostly de¬ 
scriptive, they have a high intellectual specific heat. The im- 
jwrtant ciiapters on thermodynamics, equilibrium, and kinet¬ 
ics arc remarkably free of that most common fault of ele¬ 
mentary texU—the failure to distinguish betw-een exact and 
approximate relationships. An example of this kind of error 
occurs in applying the First Law to processes taking place 
under constant pressure or constant volume. The authors 
distinguish the energy changes by the use of subscripts in the 
terms AEp and AEv, but this distinction is subsequently ig^ 
nored in the statement (p. 45) that the difference lictween the 
heals of reaction at constant pressure and at constant volume 
is always calculable from the equation: AHp ^ Af'p -f PAV. 

/&E\ 

Although I I is relatively small, thermochemists do meas- 
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urc it, and it is unfortunate that nearly every popular text 
treats this fundamental subject incorrectly. A similar over¬ 
simplification occurs in Chapter XXI, where the equilibrium 
constant for the reduction of ferric iron by iodide is calculated 
from electromotive force data. It should be emphasized that, in 
actual systems encountered by the student, the presence of 
phosphates or fiuorides can result in the quantitative reversal 
of the equiUbrium predicted. Later in the same chapter, a beau¬ 
tiful graphical picture of the efiect of ionic strength on a similar 
equiUbrium of ferric^ferrous iron should make the alert student 
ask questions about the farmer. 
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On the other hand, we can easily fmd many places where the 
authors show excepdonal care. In discussing the hydrol 3 nda of 
bicar))otiate ion, they point .out that either of the simplifying 
assumptions made In calculating the pH gives an answer far 
different from the experimental value. By any standards this 
text should join the highest rank of its kind. The content of the 
book reveals a mastery of the subject, and the style in which It 
is written reveals the beauty. The typography is excellent, j>ut 
the thin paper will probably not stand hard use. 

Robert Epple 

Brmvn UnitersUy 

Electric contacts, Ragnar Holm. Stockholm: Almquist 

& WikseJls, 1946, Pp. xvi ‘'^98, (Illustrated.) 45;-. 

Electric contacts have an important role in modem living. 
However, the physical principles of contact phenomena have 
not been correlated fully with experimental data. Present 
knowledge is confined largely to well-guarded production 
techniques and empirical formulas that the industry has 
amassed. This book is an attempt to descril^e in general terms 
the physics of contacts and to develop fundamental formulas 
in agreement with tlata taken by the author and colleagues 
over a period of some 20 years. 

As noted in the text, the bwk was written while the author 
was a physicist in the Research laboratory of the Siemens 
Works in Berlin, one of the outstanding industrial laboratories 
on the continent between the first and second World Wars. 
Translation of the book into English introduced some minor 
errors in spelling and terminology, but these in no sense lessen 
its technical value. 

The style used by the writer is a balance of thoroughness 
and clarity. He begins with a complete list of symbol definitions 
and a ([uaUtativc rdsumd of the major conceptions used 
throughout the work. Such an introduction is necessar 5 % 
because many of the symbols and terms used either have not 
received universal recognition or arc used hero to introduce 
new concepts, e.g. "constriction resistance” and "coherer 
action.” 

Stationary contacts are considered in Part I. The general 
theory of contact surfaces and contact resistance is treated in 
some detail. This is followed by a theoretical analysis of the 
interrelation between electric potential differences, tempera¬ 
ture gradients, and impedance in contacts. The role of clcctro- 
dynamic and electrostatic forces is outlined. The influence of 
pressure and tarnish films on contact resistance is carefully 
described. Tables and plates arc interspersed that in the main 
confirm, but at times are not in full agreement with, the theory. 
The author goes to some lengths to point out that in many 
instances only the results of preliminary investigations are 
available, and that more detailed research is necessary before 
useful formulas can l>e evolved. 

Part II is a study of sliding contacts. The concept of friction 
and its effect on contact resistance is treated in considerable 
detail. The relative physical properties of several combinations 
of contact materials are presented in detailed tabular form with 
a commentary on the observations. 

Part III begins anew with a survey of the short switch arc, „ 
including a study of the Vl-relationship, bouncing, oxidation, 
arc duration, and methods of quenching and suppression. The 
phyirics of contact erosion and transfer of matter are very 
clearly presented with substantiating data. 
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Pnrt tv, a retrospect, is purely historical. Going back to the 
earfy experiments of Franklin and Leyden, it traces the 
evt^ution ol the concept of contact resUtatice to the present 
day. A very complete author and literature index is included. 

As a whole, the book is written on a plane that will qualify 
it as a reference text for graduate students in electrical engi- 
neering or as a handbook for industrial design engineers. Some 
parts of the text, printed in brevier, are intended primarily for * 
the physicist and afford a prolific ground for the selection of 
problems for fundamental and applied research. 

Meule H. Braodon 

Nai>al Ordnance Lohoraltory^ 

WJnU Oaky Silver Springy Maryland 

Servomechanism fundamentals, Henri Lauer, Robert 

Lesnick, and Leslie E. Matson. New York-London: Me- 

Graw-HUl, 1947. Pi>. xi + 277. (Illustrated.) $3.50. 

The fundamental principles of servomechanisms are so pre¬ 
sented in this book as to require a minimum background in 
•mathematics and physics. A chapter on the fundamentals of 
mechanics and electricity is included, and the necessary differ¬ 
ential equations arc presented and solved in detail by classical 
methods. Thus, considerable review of the necessary back¬ 
ground material is provided in the book itself. 

The fundamental servo control system is developer!, and its' 
essentiaj components are pointed out. These components are 
an error-detecting device, which compares the actual output 
quantity with a given input requirement, and a controller em- 
lx)dying the necessary amplifiers and motors to cause the out¬ 
put to correspond to the input requirement. The need for 
damping and slabilUing devices is also pointed out. The more 
common error-detecting devices such as synchros are discussed 
fully, and several examples of servo systems are given. 

The transient resiwnse of various typical servomechanisms 
is studied by means of classical differential equations. First, a 
system with a proportional controller whose only damping is 
the viscous friction of the output member is considerod. This 
system has the disadvantage of a steady-state error if the input 
is a constant velocity. This undesirable error is found to be 
absent if all the damping is produced in the controller by 
means of an odditiotial effort proi)OTlional to the rate of change 
of error. Systems with error-rate damping and combined 
damping arc then stufUed. Networks for producing this error- 
rate stabilwation arc also discussed. Elimination of the steady- 
state error by means of integral control is then discussed, and 
systems with integral control are studied. Networks for pro¬ 
ducing integral control are also included. 

The response of servo systems to a sinusoidal input function 
is mentioned in various places in the text, and a chapter nem: 
the end of the book gives an introduction to the frequency 
response or transfer function analysis. Nyquist^s stability cri¬ 
terion is stated, and various plots of the transfer function arc 
given. This chapter serves as an introduction to the more ad¬ 
vanced treatises using this method of analysis. 

Although the book has many excellent solved examples and 
one chapter treats typical design calculations, it is felt that its 
value as a textbook would be increased by the addition of a 
number of well-chosen problems. 

F. Carlin Wehocr 

Okie State University 
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Petroleum—Today and Tomorrow 


Kirtley F. Mather 

Professor of Geology, Harvard University 


F rom ajlmost every point of view, 

petroleum was “strategic mineral number one'' 
during the World War that ended in 1945- Even 
the spectacular advent of the atomic bomb in the final 
days of the conflict did not displace it from its position of 
prime importance^ although within a few years uranium 
will almost certainly be the “number one” material in the 
minds of military strategists, if it is not even now in that 
position. 

It was the ceaseless fow of petroleum from the oil 
fields of the United States, Venezuela, the Middle East, 
and a few other places of lesser importance that kept the 
Allied Forces in motion on land and sea and in the air, the 
world around, and even provided them with some of the 
most potent of their weapons. It was the progressive 
attrition of Germany’s supplies of oil that clipped the 
wings of the Luftwaffe and made possible the astonish¬ 
ingly swift advance of the Allied Forces from the periph¬ 
ery of Hitler’s ill-gotten empire to its nerve center in 
Berlin. It was the cutting of the supply lines from the oil 
fields of the East Indies to Japan and the eithaustion or 
destruction of the Japanese stores of petroleum that 
presaged the capitulation of the Japanese war lords, even 
before the bombs fell on Hiroshima and Nagasaki. Verily, 
the Allied Powers rode to victory on a flood of oil. 

Now that the “shooting war” is ended, and as we turn 
to the distressingly difficult task of arranging a peaceful 
world in which men may use the rich resources of our 
bountiful earth for the welfare of all maukind, petroleum 
continues to hold its leadership among the natural 
resources of the earth. Both as fuel and as raw material 
for chemical industries, petroleum will hold the center 
of the stage for many years to come. Hardly any other 
substance illustrates so fully the manner in which science 
and technology may be combined to achieve the utmost 
success in contributing to human eificiency and comfort. 

Fundamental to any understanding of the problems 
impliod by my topic is the comprehension of the fact that 
petroleum is a nonrenewable resource; it is in the category 
of nature’s stored capital, not of man’s annual income. 
It is, of course, true that the geologic processes respon¬ 
sible for oil pools are continuing to operate today as in 


the past. On the sea floor ofl the coast of southern Cali- 
fomia, for example, there are broad hollows where the 
tissues of marine animals and plants arc now accumu¬ 
lating in mud and ooze at depths of 200 or 300 fathoms. 
The conditions are closely similar to those that recurred 
repeatedly during the Paleozoic era in Oklahoma and 
Texas, when the oil of certain rich oil fields was being 
generated. But millions of years must elapse before that 
or|;anic material can be transformed into petroleum, 
stored in the interstices of overlying sandstones, and 
made available by crustal movements for recovery from 
wdls to be drilled by some future inhabitants of the 
earth’s surface. 

In relation to the feverish baste of mankind’s insati¬ 
able demands, the creative processes of nature’s labora¬ 
tory operate very slowly. For all practical purposes our 
planet must be reckoned as a storehouse of such minerals 
as petroleum, not as a factory in which that substance is 
generated year by year, or even millenium by mittenium. 
Mother Earth has made available a cupboard richly 
stocked with a vast amount and a great variety of goods 
indispensable to us in an age of science and technology, 
and among these stores we find petroleum. Each year we 
go to the shelves of that cupboard ^d take away a few 
padres of the goods stored thereon; if we keep going 
long enou{^, some day someone will find that the cup- 
bofiutl is bare. Indeed, petroleum is now being used at 
such a rate in relation to its total amount in ^e earth’s 
crust that its complete exhaustion is, from a geological 
viewpoint, alarmmgly imminent. 

Between 1859, when the first oil well was drilled in the 
United States, and January 1, 1947, the production of 
petroleum from all parts of the world has totaled nearly 
52,000,000,000 barrels. Of that total, slightly more than 
30,000,000,000 barrels were produced in the United 
States. As shown in Fig. 1, the annual production, both 
for the world as a whole and for the United States, has 
increased each year since 1938, with the sole exception ci 
1942, the first year of American participation in the war, 
and there is every indication that these increases will 
continue for the next few years. Indeed, it is a conserv¬ 
ative estimate that the worid’s oil production will average 


**Petr6lcuai—Today and Tomorrow” was presented u an illustrated lecture before the Bddsh 
Associadon for the Advancement of Science on August 29f 1947, during the Afsociadon*s 
meedogs held in Ehindee, Scotland. Dr. Mather's discourse was presented as another in the 
series of eachenge lectures established in 1938 by the BAAS and the AAAS and is published 
in Science fay arrangement with the Officers of the British Asiociation. 
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more than 3,000,000,000 barrels per year during the 
decade 1947-56. 

Such figures begin to take on real significance when we 
note that the most recent estimates made by competent 
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formed by natural processes of a biochemical and geo¬ 
chemical character. Source beds are sedimentary rocks, 
most commonly shale, but in some instances limestone 
or sandstone, in which the tissues of plants or animals 
were buried, before they were completely oxidized, while 
the sediments were accumulating on a sea floor, lake 
bottom, or stream bed. C'crtainly, almost all, and very 
probably all mi equate source beds are of marine origin. 

In the second place there must be a suitable reservoir 
rock in fairly close j^roximity to the source bc(is. Reser¬ 
voir rocks must be both j>orous and permeable, in order 
to provkle space for the oil in the interstitial voids and to 
permif its movement, first from the source beds into its 
interstices and later from them into a borehole. The best 

estimated prcvcd petroleum reserves 
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Fig. 1, Annual production of petroleum, 1937 16, in millions of barrels, 

petroleum geologists (st^e Fig. 2) give a figure slightly less 
than 70,000,000,000 barrels (68,924,000,000) for the 
proved reserves of petroleum throughout the world on 
January 1, 1947. It would, however, be far loo simple 
and quite erroneous to make the easy arithmetical cal¬ 
culation and announce that the worldoil will be ex¬ 
hausted in 23 years, The proved reserves are only a 
fraction of the actual reserves. Whether the fraction is 
one-half or one-tenth is a matter of great moment, 
requiring careful consideration. 

The particular combination of specifically defined geo¬ 
logical conditions requisite for an oil accumulation of 
economic value is now well known to [Tetroleum geol¬ 
ogists. Kvery oil field fulfills the specifications in one way 
or another, and the failure to find c>il in an exploratory 
borehole can almost always be explained by an ob.servable 
lack of one or more of the requisite geological conditions. 

The first requirement is an adequate source of supjily 
of the organic materials from which petroleum may be 
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Fig. 2. Proved reaervea of ))etroleum as of January 1,1947. 

reservoir rocks, are sandstones and limestones with a 
porosity of 5-25 jx*r cent of their volume and with jkt- 
racability ranging from 100 or 200 to 1,000 or 2,000 
miliidarcics. It is not essential that a reservoir rock be 
marine in origin; lacustrine, fluviatile, or eolian sand¬ 
stones will do just as well. In fact, a volcanic ash deposit, 
a tuff or agglomerate, might be quite satisfactory. 

Thirdly, there must be some sort of trap to prevent the 
upward migration of the oil as it seeks to ascend to 
the surface because of its lesser density than that of 
water. The trap may be (1) ‘^structural,” produced by 
folding or faulting of the rocks or a combination of the 
two, or by the intrusion of salt or igneous rock into the 
sedimentary series, or (2) “stratigraphic," resulting from 
the pinching out of the reservoir rock updip or from ex- 
ces.sivc lateral reduction in porosity or permeability 
within the reservoir bed, or formed by the unconfonnable 
deposition of relatively impermeable beds across the 
eroded edges of lilted strata that include a reservoir rock". 

Finally, the sedimentary system containing source 
beds and reservoir rocks must not have been unduly 
metamorphosed, either as a result of deep burial, hori¬ 
zontal compression during mountain-making movements, 
or igneous intrusions on a large scale. Moderate pressures 
stimulate geochemical changes conducive to the evolution 
pf petroleum from its source materials, but excessive 
pressure destroys petroleum. Gentle folds are desirable 
to provide structural traps and to tilt reservoir rocks so 
that the oil can move upward into stratigraphic traps, 
but closely compressed folds do not yield oil. The greatest 


SCIENCE, December 19,1947 




















depth from which oil has thus far been produced is 
slightly greater than 13,000 feet, although several holes 
have been drilled deeper than 15,000 feet and at least one 
exceeds 17,000 feet. It is extremely unlikely that oil will 
ever be produced anywhere from depths greater than 
20,000 feet, for the pressures and temperatures are too 
great to permit petroleum to exist in the fluid state. 

Although geological and geophysical surveys at the 
earth's surface permit the discovery of places beneath 
which one or more of these four requisites for an oil field 
are knowji to be met, no one can guarantee in advance of 
drilling that oil will he encountered at depth. Satis- 

PCTBOLEUM statistics TOO UNITED STATES 



Flo. 3. Relation of petroleum production to proved reaervea. United 
States, 1936-46. 


factory criteria for the identification of source beds as 
such are not yet known. Sedimentar)^ rocks are notorious 
for their facility to change in textural, lithologic, and 
mincralogic characteristics when traced laterally from 
place to place. There was no reason, for example, to 
expect in advance of drilling that the structural trap a 
few miles south of Lincoln, in Nottinghamshire, would 
be devoid of oil, whereas the very similar structure in 
similar rocks at Eakring, only 25 miles distant, would 
yield very considerable production. Not until the drill 
has yielded information concerning the texture and 
thickness of potential reservoir rocks within the favorable 
structure itself and has demonstrated the actual presence 
of petroleum can one begin to calculate the quantity of 
proved reserves for any oil field. 

The relation between proved reserves and the total 
supply of petroleum in the ground is best indicated by 
the history of American oil fields. Almost every minor 
variant of the geological conditions essential for an oil 
pool is found somewhere within the extensive petrolif¬ 
erous area of the United States. Accurate records of 
nearly all drilling operations and of the resulting pro¬ 
duction of oil and gas are available over a long period of 
years. American geologists have specialized in the com¬ 
putation of known and probable reserves for each of the 
many oil fields at various stages in their development, 
from the drilling of the “discovery well” to the exhaustion 
and abandonment of the older fields. 


The broad picture is indicated in Fig. 3. During the 11 
years from 1936 to 1946, inclusive, there has been an 
intensive search for new oil fields, the results of which 
have made possible the increase in annual production 
from approximately 1,000,000,000 barrels in 1936 to 
nearly 1,750,000,000 barrels in 1946. In spite of the 
removal of this vast quantity of oil, the proved reserves 
have been greater at the end of each year than at the 
beginning, with the sole exception of 1943, when there 
was a relatively small amount of exploratory drilling 
because of the limitations up^n steel for well-casings, 
imposed by the necessity of allotting large quantities of 
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Fig. 4. RcfiulU of exploratory drilling in the 17 most important 
petroleum-producing states of the United Slates, 1936-46. 


Steel to ship-building ind military equipment. It will be 
noted, however, that the curve entitled “Proved Reserves 
at End of Year” rises steeply for only four years, from 
1936 tlirough 1939, and thereafter shows a definite ten¬ 
dency to level off. There is little doubt that the peak of 
that curve will be recorded by 1950 and that thereafter 
it will descend toward zero. 

This somewhat gloomy forecast is borne out by a more 
detailed study of drilling operations in the 17 states that 
include the major part of America’s petroleum resources. 
The essential data are depicted in Figs. 4, 5, and 6. The 
number of exploratory holes drilled in that area increased 
from 2,700 in 1938 to 5,400 in 1946, but the number of 
wells that discovered new fields fluctuated within very 
narrow limits and was only a little larger at the end of the 
selected period than at its beginning. Especially disap¬ 
pointing is the fact that there were fewer successful 
exploratory wells in 1946 than in 1945, although the 
total exploratory holes drilled in that year was appreci¬ 
ably greater. In spi e of the increased expenditure for 
exploratory drilling, the numb^ of new fields discovered 
has decreased each year since 1943. Especially significant 
is the fact that the number of major fields (confidently 
estimated to contain over 10,000,000 barrels of oil each 
at the start of drilling operations) has decreased steadily 
since 1940. There is no doubt that in this area nearly all 
the large oil pools have now been located, and with rare 
exceptions only small pools containing only a few million 
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barrels await future discoveiy. Inasmuch as many of the 
more recent exploratory wells are deep tests, the more 
accurate presentation of results is expressed not by the 
6inq>le number of holes drilled but by the relation between 
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Fio. 5. StatiRtlct coaCErtUng new oil fields discovered in the 17 most 
Important petroleum'producing aUtes of the United States. 193S’4S. 

the number of feet drilled in exploratory holes and the 
number of carrels of oil discovered by the successful 
boles. The curve in ig. 6, entitled *‘New Proved Reserves 
per Exploratory Foot Drilled,” tells the story with 
impressive solemnity. Its decline from 1938 to 1946, com- 
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Pio. fi. Results of exploratory drilling for oil in the 17 most important 
petroleum-producing states of the United States. 1938-46. 


pared to the increase in production from this 17-state 
area during the same years, is the crux of the problem 
and fully justifies the glwmy prediction with which the 
preceding paragraph was closed. This, of course, is the 
iaevitable story for every oil-producing region in the 
world. Although for a ti ne a locality or a nation may 
profit greatly from the rich stores of oil within its bounds, 
sooner br later those stores will be exhausted. We are 
dealing with a nonrenewable resource. We are burning 
,up the capital provided by nature. 
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The United States is now enjoying the greatest petro* 
leum production of all time. It is a safe expectation that 
the actual reserves of oil beneath its surface are two or 
three times the proved reserves of 20,000,000,000 barrels, 
but it is equally probable that its domestic production ^ 
will fail to meet its needs within 5 or 10 years ftom now. 
Production will probably be maintained at levels far 
above 1,000,000,000 barrels per year for 25 or 30 years to 
come, but even such quantities will not be adequate to 
meet the steadily increasing demands. 

Although we are prone to think of petroleum largely 
in tcrqps of gasoline and diesel oil for internal combustion 
motors and of fuel oil for heating our homes and operating 
steam engines, the fact is that many other uses are now 
increasing the consumption of this most flexible of 
liquids. Not only are American farmers using power 
machinery to a larger extent as the years go by, but they 
are also using petroleum derivatives for insecticides and 
fungicides and many other purposes. Synthetic rubber, 
based upon butadiene derived from petroleum, is a war¬ 
time development, but it is here to stay. At many an oil 
refinery the butadiene' storage tanks bulk large against 
the maze of pipes and towers. 

Faced by this prospect of increasing demands and 
dwindling supplies, petroleum geologists, engineers, and 
economists must employ every weapon in the arsenal of 
science and technology to meet the situation. Every 
barrel of oil brought to the surface must be used as effec¬ 
tively as possible. Much progress has been made in the 
last few years in the development of such refinery tech¬ 
niques as catalytic cracking, alkylation, and the frac¬ 
tionating of the lighter compounds in the mixture of 
hydrocarbons comprising every crude oil. Research con¬ 
tinues to blaze the trail toward the most efficient use of 
natural resources, always an important aspect of their 
conservation. 

At the same time, every effort must be made to insure 
the maximum production from the dwindling reserves. 
This involves two factors. First, there is the increase in 
percentage of recovery from pools, after they have been 
discovered, by improved methods of production, such as 
maintaining the optimum gas-oil ratio throughout the 
life of a well, and by using such methods of secondary 
recovery as the water drive and repressuring by gas 
injection. Second, there is the discovery of new pools, 
either in new localities or by deeper drilling in old fields. 
This is the function primarily of the petroleum geologist 
and involves continuing research as well as the appli¬ 
cation of procedures already well established by long 
practice. 

The importance of geology and geophysics is now well 
recognized throughout the entire industry b the United 
States, if not also in every other country. The statistics 
pertainmg to the exploratory Wells drill^ in the United 
States b 1943 may be dted as illustrative of the reasons 
why geologists and geophysicists have established a 
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secure place for themadves and may expect to continue 
their activities in the search for petroleum for many 
years to come* In that year 3,843 exploratory wells were 
drilled. The location of 3,242 of these is known to have 
been selected on the basis of geological or geophysical 
surveys, or a combination of the two. Of these scientih- 
cally located wells, 626 proved to be productive—that 
is, approximately 20 per cent were successful. Of the 
remainder, 523 are known to have been located by non¬ 
technical methods. Only 23 of these or less than 5 per 
cent, were successful. The method of determining the 
location of the other 78 wells is unknown; 6 of them were 
productive. 

It is not to be expected, however, that this excellent 
record of geological and geophysical achievement can be 
maintained in future years. Less favorable locations must 
be tested with the drill, if every oil pool, no matter how 
small, is to be discovered. A smaller percentage of success¬ 
ful wells to total exploratory tests is inevitable as the 
search becomes concentrated upon stratigraphic traps 
and the doubtfully effective structural traps. 

Accepting the fact that almost all the large oil pools 
within the land area of the United States have by this 
time been discovered, attention at the moment is bei ig 
given to the possibilities of oil production from the sub¬ 
merged portion of the continent, known to geologists as 
the continental shelves. The Coastal Plain oj Louisiana 
and Texas continues far out beneath the waters of the 
Gulf of Mexico, and the present position of the shoreline 
has no relationship whatsoever to the occurrence of oil 
beneath its surface. From the standpoint of geology there 
is no reason to doubt the presence of salt domes beneath 
the marginal waters of the Gulf, quite similar to those 
beneath the adjacent shore. 

Petroleum engineers have already had considerable 
experience with drilling operations in shallow water. 
Hundreds of wells have been drilled in Lake Maracaibo, 
Venezuela, near its eastern shore. But off-shore drilling 
in the Gulf of Mexico is a very different proposition 
from that in the quiet waters of Lake Maracaibo close to 
shore. Drilling platforms must be high enough above the 
water to escape damage from storm waves, and out in 
the open waters of the Gulf where hurricanes occur almost 
every year, that means a height of at least 30 feet above 
high-tide level. The engineering problems involved in 
constructing stable bases for drilling operations are 
obviously very difficult. 

Surveying tediniques to determine favorable drilling 
sites depend largely upon the portable seismograph and 
the gravity meter. Adaptation of their use for underwater 
surveys has been greatly facilitated by certain of the 
ingenious devices developed for military purposes during 
the war. Similarly, radar has proved most satisfactory 
for precise location of points occupied by the surveyors— 
an extremely difficult (^>etati&n when one b out of si^t 
of land. 


In spite of all the difficulties, two welb have already 
been completed off the Loubiana shore, one 5 miles, the 
other 30 mOes, from land. The former, although drilled 
to a depth of 12,786 feet, failed to produce oil. The latter 
encountered the crest of a salt plug at a depth of 2,613 
feet, thus verifying the interpretation of the geophysical 
survey, as a result of which the drilling site had been 
selected, but at last reports it, too, had failed to encounter 
commercial amounts of oil. Other wells are even now in 
various stages of preparation or drilling at dbtances of 
10-^ miles from land. Similarly, among the Bahama 
Islands and elsewhere on the continental shelf bordering 
the southr Atlantic states, surveys have been in progress 
for nearly two years, and drilling operations are scheduled 
to begin at an early date. 
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Fig. 7. Petroleum reserves &acl 1046 production of oil in 8 countries, 
each of which is behoved to have possessed mere than 1,000,000^000 barreJj 
o( proved reserves on January 1, 


This extension of the search for oil to the continental 
shelf may confidently be expected to add a few billion 
barrels to American reserves, but at best it will postpone 
by only a few years the time when American production 
will lag far behind American consumption of petroleum 
products. It is therefore appropriate to look next at the 
prospects for meeting the future needs of America by^ 
importing oil from other countries. 

As shown in Fig. 2, American interests control 75 per 
cent of the nearly 9,000,000,000 barrels of proved reserves 
in South America, more that 40 per cent of the 
26,000,000,000 barrels of proved reserves in the Middle 
East, and nearly 30 per cent of the 1,400,000,000 barrels 
of proved reserves in the Far East, Thus, if political 
factors are favorable, the United States may draw upon 
nearly as many barrels of foreign oil reserves for its 
domestic needs as are presently available within its own 
boundaries. 

But the United States does not exist in a geographical 
vacuum. It b but one among many nations having needs 
and rights with respect to petroleum. It b therefore 
imperative to consider this reserve from a world point of 
view. The brood features of the world picture are shown 
in Fig, 7, based upon the best estimates of proved 
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reserves made by competent geologists as of January 1, 
1947. In all probability, such a graph portraying con¬ 
ditions 10 years hence would show a decrease in the 
proved reserves for the United States and ah increase 
for every other country, with the possible exception of 
Veneauda, inasmuch as discovery and development have 
already advanced so much further in the States than 
elsewhere. One could almost venture the guess that, 
whereas the actual reserves beneath the United States 
are probably not much more than twice the amount 
shown as proved reserves, in the other countries they 
average at least three times the amounts shown for them. 

Most amazing is the position of Kuwait^^ the tiny 
country at the head of the Persian Gulf, exceed only 
by the United States and the Soviet Union in the volume 
of its proved reserves of petroleum. I am, however, 
assured by Mr. E. L. DeGoIyer, who has studied the 
petroleum potentialities of the Middle East at close 
range, that the estimate of 9,000,000,000 barrels for that 
country is very conservative. Significant also are the 
positions of Iran, Iraq, and Arabia as the filth, sixth, and 
seventh countries of the world, when the nations are 
listed in the order of their petroleum potentialities. 

The most important inference, however, that should be 
drawn from this picture is based upon a comparison of 
the two percentage columns shown for each country. 
Whereas the United States possesses only a little more 
than 30 per cent of the world reserves, its production has 
been running well over 60 per cent of the world pro¬ 
duction each year. Venezuela is the only other country, 
possessing more than 1,000,000,000 barrels of proved 
reserves, in which the percentage of world production in 
1946 exceeded the percentage of world reserves. The 
deduction is obvious: if present trends continue, 10-20 
years from now the United States will be a “have-not 
nation” so far as petroleum is concerned; the “have 
nations” will be the Soviet Union, Kuwait, Iran, Iraq, 
Arabia, and the East Indies. It is no accident that prac¬ 
tically all of the potential oil fields of the S last-named 
countries are under the control of American, British, 
and Dutch corporations. 

This raises the question of the adequacy of the world’s 
supply of oil for meeting the future world demands for 
petroleum products. At the moment, world consumption 
of petroleum is running at an annual rate of approxi¬ 
mately 2,800,000,000 barrels. That is 4 per cent of the 
world’s proved reserves and something like 1 per cent of 
the world’s actual reserves. Demands are certain to 
increase greatly in the next few years, not so much as a 
result of increase in world population, but because of 
increased consumption by people who have not hitherto 
been large consumers of |>etroleum products. Whereas, 
for example, the annual peacetime consumption of 
petroleum within the United States is 450 gallons i>er 
capita, in the United Kingdom it is 80 gallons, in the 
Soviet Union, 50 gallons, and for the world as a whole, 


other than the United States, it is only 15 gallons per 
capita. This marked disparity is certain to be reduced in 
the future by a great increase in the per capita consump¬ 
tion of petroleum products outside the United States. 

Even so, it would appear that world petroleum reserves 
are quite adequate to meet world needs for half or three-' 
quarters of a century to come. But to use those reserves 
in the most efficient way, there must be almost complete 
freedom for distribution of the oil and its products from 
the regions of supply to all parts of the world, regardless 
of political boundaries. Never was there more convincing 
evidence of the fact of mineral interdependence in the 
modem world, a fact that should be thoroughly com¬ 
prehended by every person concerned with international 
relations. In all probability, the optimum distribution 
of the abundant, but locally concentrated supplies of 
petroleum can best be attained by some^sort of voluntary 
allotment or quota system, established and maintained 
by agreements among the nations and corporations 
possessing and controlling the sources of supply and the 
means for discovery, extraction, and transportation of 
the oil. 

Inhere are, however, two reasons why alternative 
sources of gasoline, diesel oil, fuel oil, and lubricants are 
even now being sought. One is the fear that political and 
economic barriers may be raised against the free flow of 
oil from South America and the Middle East to the 
United States a few years hcncc, when American pro¬ 
duction fails to meet American needs, A variant of that 
fear is probably present in Great Britain, stemming 
from the contemplation of British dependence upon 
foreign oil fields and the possibilities of a future war. 
Despite the superb ingenuity responsible for the dis¬ 
covery of the small oil fields in Nottinghamshire, there is 
absolutely no possibility of finding sufficient oil in the 
British Islands to meet more than a very small fraction 
of Britain’s needs. The other reason is the fact that it is 
by no means too early to begin preparing for the inevi¬ 
table day, which may come even before the end of the 
present century, when world profluction of oE will be 
inadequate for world needs. 

Already, an appreciable fraction of American require¬ 
ments for petroleum products is being met by the syn¬ 
thesis of liquid hydrocarbons from natural gas. At the 
moment, a pilot plant for the synthesis of petroleum 
from oE shale is being completed and put into operation 
in Utah by the U.S. Bureau of Mines. Methods of syn¬ 
thesizing petroleum products from coal, developed by 
German scientists before and during World War II, are 
being checked and improved in the research laboratories 
of governmental bureaus and private corporations in the 
States, The success of the oE-shale industry in Scotland 
an4 the great quantity of synthetic gasoline that helped 
so materially in providing power for the German war 
machines are suflicient guarantee that sdence and tech¬ 
nology have provided an alternative source of supply, 
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long before the petroleum resources of the world h^vc 
even begun to approach exhaustion. 

These alternative sources are almost unbelievably 
abundant. In the United States alone, there is enough 
oil shale and coal available to provide the equivalent of 
2,000,000,000 barrels of crude oil each year for at least 
1,000 years. Similarly, if known techniques of producing 
petroleum products from coal by chemical synthesis 
were applied to the coal reserves of Great Britain, all 
British requirements for such products could be met for 
at least a few hundred years. 

But such application of technical knowledge is not by 
any means an easy and simple matter. Processes now 
available are too expensive to permit competition with 
natural petroleum products except under extraordinary 
conditions, such as those that make the Scottish and 
Swedish oil-shale industries economically feasible. T'he 
necessary equipment is extremely complicated, very 
costly, and requires extensive plants. Its installation is 
not yet practical on a sufficiently large scale to permit 
such a substitution of mineral fuel sources in the immedi¬ 
ate future. 

Neverthe]es.s, there is every reason to expect the 
gradual replacement of natural ptlroleum products by 
synthetic products in the more distant future. As the 
supplies of crude oil arc exhausted, this alternative 
source will take their place. TTianks to science and tech¬ 
nology, the mineral fuels stored within the earth will 


prove adequate for all human needs for as long a time aa 
they are needed. Long before the oil-ahale and coal are 
exhausted, still other sources of energy, such as the 
atomic energy released by nuclear fission, will be available 
to do the work that men want done. 

Far more difficult than the technical problems involved 
in meeting the physical needs of humanity are the psycho¬ 
logical and spiritual problems that retard the process of 
learning how to live properly in a world community. 
Perhaps knowledge of the fact that our small world is a 
world of potential abundance but inescapable inter¬ 
dependence, as illustrated by such an enquiry as this 
concerning, one typical, nonrenewable resource, may help 
to accelerate that learning process. 

AcknowledgemerUs: I am deeply indebted to R. (i. 
Watts of the Magnolia Petroleum Company, W. H, 
Wilson of the Humble Oil Refining Company, George 
Krieger of tlie Ethyl Corporation, and Roy Stryker of the 
Standard Oil Company of New Jersey for information 
and photographs used in the presentation of this paper 
as an illustrated lecture. The data pertaining to proved 
reserves of petroleum in countries other than the United 
States are based upon statistics published in the 1947 
edition of the Petroleum Report prepared by DeGolyer 
and McNaughlon. The record of drilling operations in 
the '‘17-state area^* of the United States was compiled by 
F. H. Lahec and his Committee on Exploratory Drilling, 
of the American Association of Petroleum Geologists. 


UNESCO Initiates Cooperation in the Abstracting of 
Biological and Medical Sciences 

Eileen R. Cunningham 

Vanderbilt University School of Medicine 


A QUESTION OF INTEREST TO SCIEN- 
tists and physicians was the subject of a 
Conference on the Coordination of Abstracting 
Services for Medical and Biological Sciences, held by 
UNESCO in Paris, on October 3, 4, and 5. 

The group of interested experts who gathered at 
UNESCO House were told by Dr. Julian Huxley, the 
director-general, in his address of welcome, that coordi¬ 
nation in this important field was of importance in help¬ 
ing to remove barriers to the free dissemination of 
scientific ideas and information and, therefore, pertinent 
to international understanding. He also believed that 
coordination is important for the abstracting systems of 
all fields of knowledge. 

Dr. Joseph Needham, director of the Natural Sciences 
Section, discussed some of its activities and stressed the 
importance of good abstract services for people working 
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in remote parts of the world—for example, in China. 
l>r. I. M. Zhukova, medical counselor of the Natural 
Sciences Section, reviewed the events which finally culmi¬ 
nated in the Conference. She pointed out that commei\ts 
in the Brilish Medical Journal^ the report and recommen¬ 
dations of a committee of the Medical Library Association 
(USA) based on its recent study of the abstracting of 
medical literature, communications from the National 
Research Council (USA), and letters from Dr. John E. 
Flynn, editor of Biological Abstracts^ had all served as an 
inspiration to call a discussion group together. 

Dr. Hugh Clegg, editor of the British Medical Journaly 
was appointed chairman of the Conference, and Mrs. 
Eileen R. Cunningham, of the Vanderbilt University 
School of Medicine, president of the Medical Library 
Association, was named vice-chairman. Others present 
were Dr. Zygmunt Deutschman,*director of Technical 
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Scrviccsof the World Health Organization;Prof. W. P. C. 
Zeeman, an editor of ExcerpUi Medica; Prof. Samson 
Wright, of the British Bureau of Abstracts; Dr. John E. 
Flynn, editor of Biological Abstracls; Dr. G. M. Findlay, 
editor of Abstracts oj World Medicine; Mr. Edward J. 
Carter, of the UNESCO Libraries Section; other repre¬ 
sentatives of Excerpta Medico; and experts from the 
UNESCO Secretariat. 

The major theme of the Conference was how to pro¬ 
vide scientists and physicians with an adequate abstract¬ 
ing service at the lowest possible cost. 

The National Research Council and the Medical Li¬ 
brary Association were in agreement that amalgamation 
of existing nonprofit abstracting agencies on an inter¬ 
national basis and the elimination of wasteful duplica¬ 
tion were goals which were earnestly to be striven for. 
It' was also obvious that this arrangement could prob¬ 
ably not become effective immediately; therefore, at 
least for the present, abstracting will have to be done by 
existing agencies with some unavoidable duplication. 
The Conference discussed at length ways of effecting 
collaboration between the various services on an experi¬ 
mental basis .to see what may be accomplished. 

The Conference passed some important resolutions and 
recommendations, and its objective was stated clearly 
by the first resolution: 

It is desirable, on a cooperative basis, to provide a scientific 
medical information .service by means of abstracting current 
publications at the lowest possible cost to the consumer. 

Further discussion made it clear that, in order to be ef¬ 
fective, this would have to be done on a nonprofit basis 
as far as is consistent with self-support. An interesting 
development was the statement by Excerpta Media's 
representatives that they would undertake investigation 
of meritods of operation on a nonprofit basis. 

Many of the terms used in connection with abstracting 
were thought to require clearer definition. Just what was 
meant by a ^‘comprehensive'* service came up for dis¬ 
cussion, and it was decided that “a comprehensive ab¬ 
stracting service in the sense of abstracting all articles 
of all journals is impossible and undesirable,** but com¬ 
prehensiveness, in the sense that such a service would 
survey the whole of the world medical literature, would 
be imperative. Discussion brought out the fact that, of 
late, hardly a science exists in which some of the work 
reported docs not occasionally have significance for clin¬ 
ical medicine. Collaboration with abstracting services in 
the nonmcdical sciences was therefore considered of the 
utmost importance in order to obtain their aid in draw¬ 
ing the attention of the editors of clinical abstracting 
journals to such publications. It was also felt desirable 
that abstracting services intended for the practitioner 
as well as for the investigator should cover literature at a 
world level rather than, as they frequently do at present, 
cover literature chiefly at the national level or only work 
published in English. 
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The question of the content and scope of m abstni^ 
was discussed and it was concluded that: 

An abstract should give enough Information to the reader 
to enable him to decide whether he should consult the original 
article abstracted and should include the principal data of the 
article- 

This is especially important for scientists working far 
from large libraries who must depend to a great extent 
on film services for access to original articles. It was also 
thought desirable that an abstract should indicate if the 
worK is of interest to several groups, e.g. physiologists, 
chemists, clinicians, and should be as short and concise 
as is consistent with furnishing this information. 

Duplication of specialists* abstracting journals was 
regarded as undesirable. ^ 

Excerpta Medica was asked to consider discontinuing 
those special sections already covered in Biological Ab¬ 
stracts and elsewhere. It was also recommended that 
Biological Ahstracls should consider revising its subject 
scope with a view to excluding material appropriately 
covered by other organizations, and it was suggested 
that World Abstracts (British) collaborate with Excerpta 
Medica in regard to the specialists' section, 

It was suggested that UNESCO undertake to explore 
the existing need for various language editions of the 
comprehensive service and to promote the preparation 
and publication of comprehensive multilingual diction¬ 
aries in the biological and medical sciences. 

While there were points of disagreement^for example, 
on the merit of “authors' abstracts versus the “critical*' 
abstract—the Conference felt that the value afforded by 
two days of free discussion wa.s so great and so much 
progress had been made that a resolution was passed 
recommending and urging that an “Interim Coordination 
Committee on Medical and Biological Abstracting” be 
set up under the auspices of UNESCO, which would 
function as secretary and convener of the committee 
meetings. 

In addition to representatives from the abstracting 
services which would be limited to nonprofit organiza¬ 
tions, doing extensive abstracting international in scope, 
it was recommended that representatives from the World 
Health Organization, the International Federation of 
Documentation, the International Federation of Library 
Associations, and the Medical Library Association be 
included. It was stressed throughout that the needs 
of the consumer must be considered and that later the 
Committee could be enlarged if desired. 

Because it was realized that this whole program has a 
^bearing on the problem of the abstracting of the litera¬ 
ture in other disciplines, it was decided to call the Com¬ 
mittee “Interim," and in outlining plans, the possibility 
of later fitting them into a more extensive program would 
be carefully kept in mind. A Conunittee of Experts on 
Abstracting Services for the Natural Science as a sdude 
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will probably meet during the coming year, and the pos- 
aibility of a World Conference on Abstracting is also 
being oonsidered by the Libraries Section of UNESCO. 
Hie Conference felt that work on coordinating the ab¬ 
stracting of biological and medical sciences should go 
forward without waiting for tiie larger conferences, and 
that any data obtained through this Committee would be 
useful to the contemplated conferences and should be 
made available so that the members could utilize that 
experience. 

All delegates made it clear that they could not at this 
stage commit their organizations to definite action, but 
all will report on the recommendations made to see how 
far it will be possible to proceed, on an experimental 
basis, toward cficctivc cooperation. Practical difficulties 
exist, and it will be important to see if they can be over¬ 
come. It was pointed out that, since abstracting services 


are being criticized for their wasteful duplication, every 
effort toward coordination should be made with a view to 
extending knowledge and not duplicating work. 

World health is basic to world well-being, and the facil¬ 
itation of the dissemination of ideas and information in 
the biological and medical sciences is vitally important 
to physicians and scientists who have the task of achiev¬ 
ing it. UNESCO, working jointly and in cooperation 
with other organizations, can act as an important factor 
in breaking down the barriers which result from the iso¬ 
lation of ideas and information at the national level. The 
results achieved represented adjustments and willingness 
to cooperate evidenced by all participants. It is to be 
hoped that the Conference in Paris has laid the founda¬ 
tion for constructive thinking and progress in medical 
abstracting. The achievements which have been made 
will require continued interest and support. 


Obituary 


Hubert Lyman Clark 

1870-1947 

Hubert Lyman Clark, curator of Marine Invertebrates, 
emeritus, at the Museum of Comparative Zoology and 
associate professor of zoology, emeritus, of Harvard 
University, died in the Mount Auburn Hospital, Cam¬ 
bridge, Massachusetts, July 31,1947, after a short illness. 

Following early natural history studies dealing with 
butterflies, birds, and reptiles, he devoted the greater part 
of his life to the study of echinoderms and became one of 
the world's leading authorities on that group of animals. 

He was bom in Amherst, Massachusetts, January 9, 
1S70. His innate interest in natural history was stim¬ 
ulated by his father, William S. Clark, who was a student 
of the natural sciences, president of the Massachusetts 
Agricultural College, and founder of the Imperial College 
of Agriculture at Sapporo, Japan. 

After publishing two papers on the butterflies of 
Amherst, the first when he was 13 years old, Hubert 
Lyman Clark turned his attention to birds and avidly 
continued these ornithological studies while at Amherst 
College, from which he was graduated in 1892. With the 
intention of making these studies his life work, he entered 
Johns Hopkins University as a graduate student in 1894, 
There, W. K. Brooks, whom Clark has characterized as 
**the greatest teacher I have ever known,'’ quickly con¬ 
vinced the young ornithologist that there were other 
in the world besides birds. The interest b marine 
which Prof. Brooks imparted to his student was 
inteosiffed during a fi^ld trip to Jamaica in 1896, when 
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Clark saw for the first time the brilliant colors and varied 
forms of tropical sea stars, sea urchins, brittle stars, and 
sea cucumbers. This experience firmly established the 
study of echinoderms as his major pursuit from that time 
on. 

During this trip to Jamaica he contracted yellow fever 
and was the only one of six victims of the disease to re¬ 
cover. Although this attack in no way impaired his gen¬ 
eral health, it did leave him with impaired hearing which 
made difficult the contact with people he so enjoyed. 
This affliction in no way affected his friendly disposition, 
however, or ever caused him to doubt that he was mdre 
than usually blessed with good fortune throughout hia 
life. 

After receiving his doctorate from Johns Hopkins b 
1897, he spent two years at Amherst College as instructor 
in biology. In 1899 he was appointed professor at Olivet 
College and, in the same year, married Frances Lee Snell, 
who, although not a trabed biologist, assisted him on 
nmny of his later collecting trips and made color sketches 
from life of many of his discoveries as a guide for the 
color plates which enhance his more important publica- 
tbns. In 1905 he accepted the invitation of Alexander 
Agassiz to join the staff of the Museum of Comparative 
Zodlogy. On only two subsequent occasions was he to 
return to the classroom, in 1929 as acting professor at 
Williams College and m 1936 as acting associate professor 
at Stanford University. After the death of Mr. Agassiz 
b 1910 he was appointed curator of Ediinoderms and in 
1927 curator of Marine Invertebrates and associate 
professor of biology. He held the latter position until he 
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reached the retirement age in 1935 and continued as 
curator until August 1946. Hubert Lyman Clark's entire 
background and character fitted him for the teaching 
profession, but when deafness interfered with this calling 
he loved so well, he became an excellent museum curator 
with one of the best-arranged and richest collections of 
cchinoderms iri the world to his credit. After his retire¬ 
ment as curator in 1946 he accepted an offer to work on 
the large collections at the Allan Hancock Foundation in 
Los Angeles and spent the winter and spring bringing his 
report on this material to completion. He enjoyed his 
usual good health during most of this period, and not 
until just before his departure for Cambridge and a well- 
earned rest ut his summer home in New Hampshire was 
there any indication of his final illness. 

His well-developed wanderlust and his belief in sup¬ 
plementing the study of preserved material with observa¬ 
tions on living animals made him ever ready to journey 
to any region that promised good collecting. A lover of 
all sports, he considered collecting the greatest of them 
all. In addition to collecting extensively on both coasts of 
the United States, he visited Jamaica five times, Bermuda 
twice, Tobago, the west coasts of Central and South 
America, and the Galapagos Islands, Australia three 
times, and China and Japan. His trips to Australia in 
1913, 1929, and 1932, during which he collected along 
most sections of the coast of that continent, furnished 
him with the material for his important studies on the 
echinoderm fauna of Australia. 


His publications, in addition to the earliest ones on 
butteries alluded to above, included more than 20 on 
the distribution, variation, anatomy, and pterylography 
of birds. Even as late as 1945 he published a paper on the 
feather tracts of certain Australian birds and renewed 
his plea for greater recognition of this branch of orni¬ 
thology. While he was at Olivet College he became inter¬ 
ested in the reptiles and amphibians of Michigan and 
published six papers on these studies. More than 100 
publications on cchinoderms, many of them of a mono¬ 
graphic nature, serve as his monument to individual re¬ 
search ^ an era when an able scientist, unhampered by 
extensive administrative duties, could let his conscience 
be his guide. These volumes cover material from most of 
the outstanding museums and expeditions of the world 
and reach a fitting climax in his monographs on the 
Australian fauna. In addition to these te(:hnical publica¬ 
tions, several of a general biological nature and several 
more covering his sociological and philosophical outlook 
have appeared. 

In 1927 he was awarded an honorary degree of doctor 
of science from Olivet College and in the spring of 1947, 
a few weeks before his death, he received the Clarke 
Memorial Medal for his service to Australian science. 

Eusabeth Deichuann 

Museum of Comparative Zoology^ 

CambridgCf MassachuseHs 

Fekner a. Cuace, Jr. 
U, S. National Museum, Washingtonj D, C. 


NEWS 

and Notes 

This year, for the first time in its 
history, the Association has been able 
to print and mail its General Pro¬ 
gram to those who registered well in 
advance of its annual meeting. More 
than 1,500 copies of the Program of 
the Chicago Meeting a book of 340 
pages listing more than 2,000 papers, 
were mailed from the Washington of¬ 
fice during the first week in Decem¬ 
ber, All applications accompanied 
by registration fees received after De¬ 
cember 15 are being held and placed 
on file at the Information Booth in 
the Stevens Hotel, where they may 
be obtained for registering during the 
meeting. 


A major problem in the preparing the 
General Program is to obtain complete 
copies of all the individual programs of the 
67 sections and societies in time to permit 
editorial revision and printing- at least 
three weeks in advance of the meeting. It 
is desirable that the programs be mailed 
early in Deceml>er to avoid delays in 
handling mail that result from the heavy 
Christmas volume. 

Advance distribution of the Program 
makes it possible for the registrant to plan 
the most economical use of his time during 
the convention. It is also a help to those 
who, until they have some knowledge of 
the papers to be presented, are uncertain 
whether they will attend the meeting. 
Moreover, early publication frees admin¬ 
istrative personnel so that they may turn 
their attention to the many other local 
arrangements which must be completed 
during the two weeks •immediately pre¬ 
ceding the meeting. For example, the 
final weeks are critical in completing pub¬ 
lic-feature arrangements, particularly radio 
broadcasts based largely on selections 


from the General Program by specialty 
directors of national networks and local 
radio stations. Times for network pro¬ 
grams are scheduled several months 
in advance, but the panels of speakers 
are often drawn up two weeks, or less, in 
advance of the meeting. 

In order to ensure that the General 
Program shall be off the press according to 
schedule, it is necessary to set the deadline 
for the receipt of program copy 4-6 weeks 
in advance of the publication date. If the 
secretaries are to meet the Association's 
deadline, they must undertake to organise 
their own programs several weeks earlier. 
Although the secretaries of most societies 
are able to meet the deadline, actual print¬ 
ing of the General Program is delayed 
until the last minute to obUun programs 
of late-reportmg secretaries. Then com¬ 
mences a headlong rush to meet the pub¬ 
lication date. 

Early this year a general announce¬ 
ment was sent to the secretaries of the 
sections and societies, giving the schedule 
of deadlines to be followed in preparing 
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for the Chicago Meeting. The deadline 
for the receipt of copy for the General 
program was set at Octol>cr 21. On 
September 26 follow-up form letters were 
mailed, including examples of how the 
copy should be tyi>ed to conform with the 
standard format adopted for the Prograni. 

The first manuscript copy for the Gen¬ 
eral Program arrived a few days before 
the deadline, and the last program ma¬ 
terial accepted for publication was re¬ 
ceived on November 24. Every considera¬ 
tion was given to secretaries harassed by 
unavoidable delays. Only when it became 
apparent tliat the Program had to l>c 
completed in a matter of hours in order to 
have bound copies available for mail dis¬ 
tribution on December 1 did the staff set 
aside last-minute requests for the inclu¬ 
sion of supplementary material. Correc¬ 
tions were made until the moment the 
presses began rolling. From October 21 
through November 24, there was a con¬ 
stant exchange of manuscripts, galleys, 
corrected and recorrected proof. 

Signatures of 16 or 32 pages arc made 
uj) as soon as the galleys of type have 
been arranged into page form and num- 
licred. It is, of course, im|>ossible to assign 
page numbers to the various programs 
of the sections and societies until they 
have all been received and set in galleys. 
The last manuscript of the Chicago Pro¬ 
gram to be received belonged in the middle 
of the book and delayed the paging of 
all the remainder until after it was set in 
type. 

The combination of printing separate 
signatures and making last-minute cor¬ 
rections sometimes leads to obvious in¬ 
consistencies. For example, last-minute 
corrections in the spelling of names on the 
programs may be caught in the Index, but 
cannot be change in the earlier printed 
signatures. 

Publication of the General Program is 
an important part of the meeting arrange¬ 
ments, but it is by no means the most 
difficult. Tlie problems of scheduling 
meeting rooms for 67 sections and socie¬ 
ties, contracting for equipment and opera¬ 
tors of projection apparatus, arranging 
and directing registration, entertainment, 
and publicity are equally formidable. 
The costs for providing these services run 
into many thousands of dollars. Those 
who attend the meetings of the Associa¬ 
tion are therefore urged to register, not 
only to obtain copies of the General Pro¬ 
gram, but to help meet the heavy expenses 


incurred to provide facilities for their 
benefit. 

Members who do not attend the 
AAAS Meeting in Chicago may tunc in 
on several radio programs scheduled dur¬ 
ing the convention period. On Friday 
evening, December 26, Harlow Shapley, 
president of the AAAS, will be inter¬ 
viewed on the well-known radio broad¬ 
cast, “Meet the Press." The program is 
scheduled at 10:00 P.M. (E.S.T.) and 
may be heard over the network of the 
Mutual Broadcasting System. 

A number of programs have been 
scheduled (»n Sunday, December 28. At 
11:30 A.M., the Northwestern Reviewing 
Stand, carried by the Mutual Broadcast¬ 
ing System, will feature "Atomic Energy 
and Peace." K. Eark-Horovitz, general 
secretary of the AAAS, Philip Powers, ad¬ 
viser on scientific personnel, U. S. Atomic 
Energy Commission, and Walter Zinn, 
director of the Argonne National Labora¬ 
tories, Chicago, will constitute the panel 
of speakers. 

At 1:30 P.M. on Sunday, December 28, 
the National Broadcasting System will 
carry the Chicago Hound Table of the 
Air. James B. Conant, president of Har¬ 
vard University, George Stoddard, presi* 
dent of the University of Illinois, and 
Robert Redfield, Department of Anthro¬ 
pology, University of Chicago, will dis¬ 
cuss "Prospects for the Scientific Study of 
Human Relations." 

The Columbia Broadcasting System is 
preparing special AAAS coverage this 
year, not only of significant and interest¬ 
ing research reports but also of programs 
designed to place the social implications 
of science before the public. The fol¬ 
lowing programs will be devoted to 
the meeting (E.S.T.): "Adventures in 
Science,” Saturday, December 27, 4:30 
through 4:45 P.M.----a news interview 
program conducted by Watson Davis of 
Science Service, "In My Opinion/' Mon¬ 
day, December 29, 6:15 through 6:30 
P.M.—a special CBS discussion series 
under the direction of George Crothers, 
of the Division of Education, Colum¬ 
bia Broadcasting System, "Frontiers of 
Science/' Tuesday, December 30, 11:30 
through 11:45 P.M.—general news, re¬ 
ports, and comments about the meeting. 
If circumstances permit, other 15-minute 
programs will be assigned daily at either 
6:15 through 6:30 P.M. or 11: IS through 
11:30 P.M. 

One of the most interesting features of 


(he broadcasts arranged by CBS will be 
a general coverage of society meetings and 
interviews with prominent scientists ob¬ 
tained by means of magnetic tape record¬ 
ings, which will he edited and rebroadcast 
during the 15-minute intervals allotted by 
ihe network. 

Other radio programs not mentioned 
here have been tentatively arranged. Un¬ 
doubtedly, impromptu broadcasts, fea¬ 
turing special fields of science, will be 
made during the meeting under the aus¬ 
pices of the local broadcasting stations. 

Organization of a new Society for 
the Social Study of Invention will be 
considered at the Chicago Meeting of the 
AAAS. As part of the program of Section 
K, a meeting will l>e held for this purpose 
in Room 105 of the Sherman Hotel on 
Tuesday morning, December 30. The pro¬ 
posed field for such a society would en¬ 
compass the social effects of invention, 
the social causes and controls of invention, 
including the patent system fundamen¬ 
tally viewed, the psychology of inven¬ 
tion, and the history of invention. Econo¬ 
mists, sociologists, physical scientists, 
engineers, inventors, patent attorneys 
and officials, psychologists, and historians 
will all be interested in the formation of 
such a group. The Organizing Committee 
includes W. F. Ogburn, Department of 
Sociology, The University of Chicago, as 
chairman pro tern; Waldemar Kaempf- 
fert, science editor of the New York 
Times; Joseph Rossman, Washington, D. 
C.; Robert K. Merton, Columbia Uni¬ 
versity; J. W. Oliver, University of 
Pittsburgh; and J. B. Gittler, Iowa State 
College. Watson Davis, of Science Service, 
Casper W. Ooms, recent Commissioner 
of Patents, and W. A. Hamor, of the 
Mellon Institute, will act as special 
advisers. 

About People 

Harlow Shapley, director, Harvard 
College Observatory, and president of the 
AAAS, has been elected an honorary 
foreign member of the Italian Academy of 
Lynxes. Since its founding in 1603 the 
Academy has been Italy's leading general 
scientific organization, Robs G, Harri¬ 
son, Yale University, and Arthur 
Compton, Washington University, arc 
the two other American members, 

Theodore E, Boyd, Loyola Uni¬ 
versity School of Medicine, Chicago, has 
been appointed to the newly created posi- 
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tion of aflsociate director of research, 
National Foundation for Infantile Paraly- 
ais, New Vork> Dr. Boyd will collaborate 
with Harry M. Weavert director of re¬ 
search, in coordinating the Foundation's 
program of study into the cause, control, 
and treatment of poliomyelitis and allied 
virus diseases. The Foundation has 
authorized $6,953,256.66 for such re¬ 
search since 1938. 

Henry Augustus Pilsbry, curator 
of tnolluaks and other invertebrates. 
Academy of Natural Sciences, Phila¬ 
delphia, was honored on his 85th birth¬ 
day, December 8, at a meeting of the 
Academy. Dr. Pilsbry, who joined the 
Academy staff 60 years ago, is now com¬ 
pleting an exhaustive monograph on 
“The Land Moiluaca of North America.” 

Charles H. Brown, associate director, 
Iowa State College Library, and Vemer 
W. Clapp, assistant Librarian of Con¬ 
gress, have left (or Tokyo, at the invita¬ 
tion of Gen. MacArthur, to aid in setting 
up a National Diet Library similar to the 
Library of Congress. Dr. Brown will also 
visit China as a representative of the 
American Library Commis.sion and chair¬ 
man of the Association’s Committee on 
the Orient and Southwest Pacific, which 
he has headed since 1942, to arrange for 
a series of library institutes in China dur¬ 
ing 1948. 

Cecil J, Watson, professor of medi¬ 
cine, University of Minnesota, served as 
physician-in-chief pro tempore at Uie 
Peter Bent Brigham Hospital, Brston, 
from October 26 to November 1. While 
there, he delivered the E. Stanley Emery, 
Jr., Memorial Lex:ture on “Porj^hyria and 
Porph>Tinuria: An Enlarging Concept of 
the Poriihyrins in Clinical Medicine.” 

Titus C. Evans, Department of Ra¬ 
diology, College of Physicians and Sur¬ 
geons, Columbia University, has been ap¬ 
pointed research professor in radiology 
and radiobiology, and head, Laboratory 
of Experimental Radiations, College of 
Medicine, State University of Iowa. Dr. 
Evans will go to Iowa City on or about 
January 1. 

Oscar F. Weber, a member of the 
College of Education faculty, University 
of Illinois, for more than 25 years, will 
soon retire because of ill health. 

Lt, Col. Henry B, Webb of the 
Medical Adminiitrativc Coips, and former 
chief, Department of Bacteriology, Army 


Area Laboratory, Brooke Army Methcal 
Center, Fort Sam Houston, Texas, is 
joining the faculty of the Department 
of Biological Sciences, San Antonio Jun¬ 
ior College, in January^ beginning with 
the second semester. 

Ford M. Milam, former research as¬ 
sistant in soils and crops at North 
Carolina State College, was recently ap¬ 
pointed coordinator of agricultural edu¬ 
cation and research under the American 
Military Government in South Korea, 
transferring from his previou# position 
as adviser, Agricultural Experut^nt 
Stations, in that country. As coordinator, 
Mr. Milam, who w*as separated from the 
AAF in June 1946 as a major, will 
supervise and determine policy for all 
activities of the newly established agri¬ 
cultural extension system,, the 13 central 
and branch agricultural experiment sta- 
tiors, and all agricultural Schools and 
colleges in South Korea. The new exten¬ 
sion service was originally proposed and 
outlined by Mr. Milam, who also acted 
as chairman for the drafting committee 
which prepared the plan for final approval 
and legal establishment by the South 
Korea Interim Legislature. 

Visitors to U. S. 

Paul L. Dengler, director, Austro- 
American Institute of Vienna, a director 
of the Austrian League for the United 
Nations, and a member of the Austrian 
Commission for UNESCO, lectured on 
"Educating World Citizens” at Ohio 
State University, December 10, under the 
auspices of the Ohio State Graduate 
School and the College of Education. 
Dr. DengJer is touring American colleges 
and universities under the sponsorship of 
the Institute for International Education 
in New York. 

Sydney Goldstein, professor of 
mathematics, University of Manchester, 
England, and chairman, Aeronautical 
Research Council of Great Britain, who 
is currently (December 18^20) giving a 
series of four lectures at the University of 
Texas on “The Mathematics of Transonic 
and Supersonic Airflow,” will give a 
series of eight lectures at the California 
Institute of Technology, in late December 
and early January. Thf scries will be of 
a theoretical nature at an advanced level 
and will be concerned with recent develop¬ 
ments in transonic and supersonic flow 
with some attention to compresrible 


laminar boundary layers. Dr. Ckddstein 
also delivered the Wright BfoUm Lec¬ 
ture at the Institute of Aeronautical 
Sciences in Washington, D. C., December 
17. 

Subohd E. Mukherjee, Calcutta 
University, India, with a recent Fh.D, 
from Massachusetts Institute of Tech¬ 
nology, is a member of the Seagram In- 
temalional Fellowship Program. He is 
currently engaged in research in Sea¬ 
gram's Louisville, Kentucky, labora¬ 
tories. 

Grants and Awards 

The 1P47 Nobel Prize awards were 
formally presented Deccipber 10 by King 
Gustav, at the Stockholm Concert 
House. Present at the ceremonies were 
Carl F. and Gerty T. Corl, St. Louis, 
Missouri, and Bernardo Boussay, Ar* 
gentina, who shared the award in med¬ 
icine; ' Sir Edward Appleton, Eng* 
land, winner of the physics award; and 
Sir Robert Robinson, England, chem* 
istry prizeman. Three former prizewin¬ 
ners were also present: Harold Urey, 
1934 winner in chemistry, and Joseph 
Erlanger, 1944 winner in mediciue, both 
of the United States; and Gerhard 
Domaclc, German winner of the 1939 
medicine award who, l>ccause of Nazi 
disapproval, was unable to accept it. 
Dra. Urey and Erlanger delivered their 
postponed Nobel lectures. King Gustav 
gave a dinner for the winners at the Royal 
Palace December 11. 

Two annual awards for outstanding 
contributions to aviation medicine 
have been established by the Aero Med¬ 
ical Association of the United States. 
They arc in memory of Raymond F. 
Longacre and Theodore C. Lyster, two 
of the first Flight Surgeons of the AAF, 
who contributed greatly to the early 
development of aviation medicine. The 
Longacre Award for 1947 has been 
presented to Roflft A« McFarland, Bax* 
vard University, who was also made 
an Honorary Fellow of the Association, 
and this year's Lystcr Award went to 
Loula H. Bau^, of Hempstead, Long 
Island. 

Donald Jones, head, Genetics 
Department, Connecticut Agricultural 
Experiment Station, was honored by the 
Hybrid Seed Com Division of the 
American Seed Trade Association at the 
Divhuon’s ahnual meeting in Chicago on 
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December 2* Dr. Jcmeg received an 
award for hie ^'cmtstanding contribution 
in suggesting the double cross method in 
seed production." It was in 1917 that 
Dr* Jones made the first "double cross" 
(recrossing two hybrids) at the Con¬ 
necticut Station, a method which elimi¬ 
nated small, poorly matured hybrid 
seed, and seed which was too expensive 
for general use. 

Norman W. McLeod, consultant to 
the Department of Transport in Canada, 
received this year's Highway Research 
Board award for an outstanding technical 
paper. The paper, "Airport Runway 
Evaluation in Canada," which was given 
at the Board's 1946 annual meeting, 
presents formulas to be used in designing 
airports and highways of the future to 
willistand extremely heavy loads. 

, The Sugar Research Foundation of 
New York has made a grant of $3,000 to 
the University of Texas Medical Branch, 
Galveston, for the support of research 
studies on protection of the liver bicar¬ 
bohydrate from action of carcinogenic 
compounds, to be under the direction of 
W. A. Scllc, director. Biophysics Labora¬ 
tory. 

The Fisher Award in Analytical 
Chemistry has recently been established 
by Chester G. Fisher, president, Fisher 
Scientific Company, Pittsburgh. This 
award of $1,000 and a medallion for out¬ 
standing achievement in analytical chem¬ 
istry, which will l>e administered by the 
American Chemical Society, was founded 
to recognize and encourage important 
contributions to the science of pure or 
applied analytical chemistry made in the 
United States or Canada. Special con¬ 
sideration will be given to indeiiendence 
of thouglit and originality shown in a 
candidate’s research, or to the significance 
of the work when applied to public wel¬ 
fare, economics, or the needs and desires 
of humanity. Nominees may be proposed 
by any member of the American Chemical 
Society. Nominations of candidates must 
be submitted by January 1 to Alden H. 
Emery, Executive Secretary, American 
Chemical Society, US516th Street, N.W., 
WaabihgtOD 6, D. C, 

Miry B. Weeks, head of the tran^- 
tion service qf the Rresge-Hooker Scien- 
tiAc Library, Wayne University, has rc- 
cen% been awarded an alumni citation 
from Ripon College for ^^outstanding 
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ability and distinguished accomplish¬ 
ment in the field of chemistry." Dr. 
Weeks, who reads six languages besides 
English, is the author of Discovery of the 
demefUs, an associate editor of Record of 
Chemical Proirecs, official publication of 
the Library, and consulting editor of the 
new Chymia, 

Fellowships 

Radcilffe College has available for 
the year 1948-49 about 50 fellowships, 
with stipends ranging from $400 to $1,500, 
open to women candidates for the M. A. 
and Ph. D. degrees for advanced study 
under members of the Harvard faculty in 
the field of the candidate’s choice. The 
larger awards are granted to those who 
have completed two or more years of 
graduate work, and preference in granting 
smaller awards is given to those who have 
completed one year of graduate work. 
Several tuition fellowships of $400 are, 
however, available to students who have 
done no graduate work, but who present 
evidence of high scholarship. Applications 
and a transcript of record should be 
submitted by March 1. 

Colleges and Universities 

The Chicago Professional Colleges, 
University of Illinois, have established 
a Department of Clinical Science to 
emphasize the interdependence of the 
basic sciences and the practice and 
progress of clinical medicine. The De¬ 
partment, to be headed by A. C. Ivy, 
vice-ptesident of the University, will 
conduct research in normal and {^)atho- 
logical gastrointestinal physiology, in¬ 
volving studies of enterogastrone in the 
treatment of peptic ulcer, cholecystokinin 
in the diagnosis of gall bladder disease, 
and the chemical structure of secretion; 
the biology of cancer, including studies 
of diagnostic tests for cancer, and growth- 
promoting and growth-inhibiting sub¬ 
stances; the vital function of the kidneys; 
invclving studies of prolongation of life 
after bilateral removal of the kidneys, 
and the mechanisms and most effective 
means of producing analgesia, involving 
a search for analgesic drugs and a study 
of where they act. Assistant professors 
assigned to the Department include 
Morton I. Grossman, William H. 
Baokraeh, Loala R. Krosno, and L. 
L. Oershbeln; 5 research fellows and 
30 graduate students are also conducting 
research in the Departxnent. Three couirn 


for graduate students are being oflEered 
this semester: Advanced Physiology of 
the Digestive System, Seminar in Clinical 
Science, and Research in Clinical Sci¬ 
ence. For undergraduate medical students 
there is a course on Physiology of Symp¬ 
toms. 

Applications for graduate assists 
ontohlps at Oklahoma Baptist Uni¬ 
versity for 1948-49 are now being re¬ 
ceived. The asslstantships, paying be¬ 
tween $900 and $1,000 for 9 months of 
part-time teaching, are open in geology, 
biology, chemistry, physics, mathematics^ 
and engineering subjects. Students who 
qualify will be expected to carry graduate 
work at the University of Oklahoma, 
Norman. The stipend includes $900, paid 
to the student in,9 installments, plus out- 
of-state fees, if any, up to a moximiun of 
$1,000. Other fees at Normin will be paid 
by the student. Regular transportation is 
available between the two campuses, 35 
miles apart. Applications should be ad¬ 
dressed to John W. Raley, president of 
OBU, Shawnee, and should be post¬ 
marked before March 1, 1948. 

Elections 

Camp Detrick, Frederick, Maryland, 
has organized a Sigma Xi Club, believed 
to be the first Sigma Xi Club organized 
at a governmental research installation. 
George B, Pegram, dean, Graduate 
School, Columbia University, and treas¬ 
urer of the National Society of the Sigma 
Xi, was the installing officer and the 
principal speaker. Charter membership 
of the club consists of 54 members who 
arc alumni of 38 local chapters in 21 
states. It is ex[)ected that the club will 
Sponsor lectures by outstanding speakers 
on subjects of broad scientific interest. 
Officers installed for the coming year arc: 
L. A. Chambers, president; Berch 
Henry, president-elect; Emily Kelly, 
secretary; Archie Gorelick, treasurer; 
R. D. Housewright, Carl Brewer, and 
Charles Phillips, trustees. 

Recent Deaths 

Joseph Peter Connolly, 56, presi¬ 
dent, South Dakota School of Mines and 
Technology Since 1935 and associated 
with that institution since 1919, died 
October 7 at his home in Rapid City, 
South Dakota, after a long illness. 

George W. Pucher, 49, biochemist at 
the Connecticut Agricultural Experiment 
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Stationf New Haven, died suddenly No- 
vem(:>er 20 following a heart attack. During 
his 19‘year association with the Station 
he had become known for his development 
of methods for determining various con¬ 
stituents in plants. 

Claude Fountain, physicist, 

Naval Research Lal>oratory, and former 
president, Tennessee Academy of Science, 
died November 28 after a short illness. 

George E.Shambaugh, 78, chairman, 
Department of Otolaryngolog>% Rush 
Medical School, and head, Otolaryngol¬ 
ogy De{>artmcnt, Presbyterian Hospital, 
died November 30. 

Sdglsr J. Witzemann, 63, professor 
of physiological chemistry, University 
of Wisconsin Medical School, died 
November 30 after a short illness. 

Godfrey Harold Hardy, 70, emcritsu 
professor of pure mathematics, Cam¬ 
bridge University, died December 1 at 
Cambridge. 

Raymond Harman-Ashley, 67, 

chairman, Department of Chemistry, 
St. Lawrence University, until bis 
retirement in June, and inventor of the 
chemist's slide rule, died at his home 
December 1 after a short illness. 

William Pepper, 73, dean emeritus, 
School of Medicine, University of Penn¬ 
sylvania, died in University Hospital 
December 3, of a coronary thrombosi.s. 

David L, Taylor, 31, assistant profes¬ 
sor of botany. Department of Botany, 
University of Illinois, died December 6. 
Dr. Taylor joined the Illinois staff in 
September. 


Make Plans for— 

Northweat Scientific Association, 

December 2fi-27, Davenport. Hotel, Spo¬ 
kane, Washington. 

American Society for Professional 
Geographers, December 27-30, Char¬ 
lottesville, Virginia. 

Association of American Geogra¬ 
phers, December 29-31, Charlottesville, 
Virginia. 

Mlneraloflcal Society of America, 
December 29-31, Ottawa, Canada. 


COMMENTS 

by Readers 


We consider it our duty to offer the 
following Information without delay, 
instead of ^^aiting until we have ac¬ 
cumulated enough data to wiite agJetailed 
scientific report on our findings. 

Surface tension measurements of solu¬ 
tions of sodium penicilliii were carried 
out with the du Nolly tensiometer and 
the ixrndant drop technique. The results 
proved that solutions of sodium penicillin 
in distilled water are highly capillary 
active. The surface tension of a solution 
containing 10,000 units of i>emcillin 
sodium salt (Abbott)/cc. gave a surface 
tension of 31.7 dynes/cm. 

Since the preparation, at least from 
a colloid-chemical point of view, must be 
considered to be composed of a hydro¬ 
philic cation and a hydrophobic complex 
anion comparable to sriaps, it seemed 
only logical to assume tliat wc are not 
dealing with true solutions, but hydr(»8ols. 

We thtR*fore studied this preparation 
with a slit ultramicroscojjc. A highly 
colloidal system with particles ranging 
between approximately 100 and 5(X) 
could be readily detected. The jiartides 
are anisometric, which is clearly evidenced 
by a veiy pronounced twinkling phenom¬ 
enon. To make absolutely sure that this 
observation was not due to impurities 
contained in the commercial product used, 
we obtained, through the courtesy of 
Henry Welch, of the Federal Food and 
Drug Administration, a highly purified 
sodium salt of penicillin (F.D.A. Peni¬ 
cillin/Working Standard/Soclium Peni¬ 
cillin G/Potency 1,667 u/mg.), and 
dissolved it in triplc-distillcd water 
which, by itself, showed not the slightest 
indication of a Faraday-Tyndall cone. 
The solution, however, exhibited a very 
pronounced one, which clearly indicates 
that we arc not dealing with a true 
solution, but with a colloidal sol. 

Surface tension measurements of solu¬ 
tions of highly purified streptomycin 
calcium chloride complex of varying 
concentrations gave figures slightly above 
those obtained with distilled water at 
the same temperature. The preparation, 
if studied ultramicroacopically, however, 


shows very pronouncedly that it is a 
colloidal sol and not a true solution. The 
particle size of the dispersed phase 
averaged 65 m/i. That this sol is not 
capillary active might be due to the 
divalent calcium ion and its low degree 
of hydration. (Ebnst A. Hacs£R and 
Ruth G. Phoups, Massachusetts In¬ 
titule oj Technologyf and Lx. (j.g.) John 
W. Phillips, MC USNR, Naval Medicd 
Research Insiitutey Bethesda, Maryland.) 

Lest some scientist needing a pass-^ 
port be discouraged by Dr. Bok's recent 
account of his unfortunate failure to obtain 
a passport within a limited time {Sciencej 
Oclol>er 10, p. 341), may I describe a 
case in which the State Department 
acted with gratifying speed. One member 
of my recent Eclipse Expedition to Brazil 
mailed an application for a passport to 
Washington on March 25, and the pass¬ 
port was received by mail on April 3. 
No special telegrams w'ere sent; no pres¬ 
sure was exerted by any government 
official. It seems to me that 9 days for a 
routine which normally requires three 
weeks represents excellent service. 
(Charles H, Smiley, Director, Ladd Ob- 
senialory, Brcmm I ^niversUy) 

JUpUt* 

Tho recent report of a study made 
by Davis and Briggs concerning the 
growth-promoting action of cellulose 

(y. NuirUion, 1947, 34, 295) reveals a 
not uncommon type of error in the de¬ 
sign of diets which makes the results of 
their use questionable. In this study, 
glucose in the basal diet was replaced by 
cellulose. If the cellulose served as a 
source of carbohydrate in the diet, such a 
sulisUtution would he justified. However, 
even if the data on “crude fiber” were 
acceptable as an index of digestibility» 
they Indicate that the cellulose serv^ 
mainly as an inert material, especially 
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'when more than 5 per cent was fed. The 
replacement of glucose by cellulose there¬ 
fore reduced the carbohydrate content or 
increased the proportion of protein, fat, 
and other constituents of the utiluable 
part of the diet, and this may explain the 
results attributed to the cellulose. 

A similar error, made by Guerrant and 
Dutcher (/. NuHliont 1934, 8, 397), 
led to the erroneous conclusion that cellu* 
lose had a vitamin B and G sparing effect. 
The replacement of sucrose by cellulose or 
agar in their basal diet reduced the car¬ 
bohydrate content of the diet and hence 
also the vitamm requirements. Since then, 
Mannering, Orsini, and Elvehjem (/. 
Nuirition^ 1944, 28, 141) tested the effect 
of cellulose by adding it to their basal 
diet, and no vitamin sparing effect was 
found* It may lie contended that the 
addition of puriffed cellulose to the diet 
requires an increase of minerals (Harriet 
Morgan. /. Amer. med, 1934, 102, 
995), protein, and/or other constituents 
of the diet to maintain a balance, but the 
data on this subject are controversial 
(F. Hoclzel. J. Amer. med. 1939, 
113, 351) and the greater error appears 
to be made by simply replacing utflizabJe 
nutrients by cellulose. 

In short, cellulose should evidently l>e 
regarded as an inert or nonutilizable 
material unless there is evidence that it 
can be utilized by the species to which it 
is fed. A loss of ‘*crude fiber" by the pas¬ 
sage of cellulose through the digestive 
tract cannot be accepted as evidence of 
digestibility. This was indirectly indicated 
about 25 years ago when “Cellu Flour” 
was analyzed at the Connecticut Agricul¬ 
tural Experiment Station (Bull. 127, 
1921, p. 230). A low “crude fiber” con¬ 
tent was found, although this flour proved 
to be a satisfactory nonnutritive substitute 
for ordinary or starchy flour in the dia¬ 
betic diet. The “digestion” of cellulose 
wdiich is assumed to occur on the basis of 
“crude fiber” determinations may there¬ 
fore mainly be a mere modification of the 
cellulose such as is produced in the manu¬ 
facture of dietetic cellulose like “Cellu 
Flour.” This modification is not produced 
by ensymes or bacteria. 

It is iu)t intended to imply by the fore¬ 
going that cellulose in the diet is of no 
value. On the contrary, its value for some 
species may be due chiefly to its relative 
inertness. In our longevity studies on 
rats (/. NidfiHon, 194fi, 31, 363; 1947, 
34* 81), we used a basal or low-reridue 
omnivorous diet end other diets consist- 
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ing of the basal omnivorous diet and 
added cellulosic bulk-formers. The re¬ 
sults obtained thus far indicate that suit¬ 
able cellulosic bulk-formers tend to pro¬ 
long the life span and can ap|>arent}y 
do this without a stunting of growth 
(skeletal size, such as seems to have 
occurred in rats fed diets including ground 
No. 300 cellophane by McCay and his 
associates (/. Nutrition^ 1934, 8, 435). 
The details concerning our study will be 
reported elsewhere when the study is 
completed. A source of cellulose should 
evidently be included in the normal diet 
for man and other omnivores even if 
cellulose does not promote growth. (F. 
Hozlzel and A. J. Cam.son, Depart¬ 
ment of Physiology, University of Chi¬ 
cago.) 

I wish to comment on **An 
Auditory Afterimage,'* by Koscnblith, 
Miller, Egan, Hirsh, and Thomas (.Science, 
October 10, pp. 333-335). 

If the curves in Fig. 1, A, are plotted 
to a log scale of time, they fall on straight 
lines that have simple equations of the 
form Duration « a + b log t, where a 
and b arc constants that can be read 
from the chart. The equations are: 

Lower curve, Duration = — 6 4- 6§ log t 
Upper curve, “ 9-f9 logt 

I'he symmetry of these constants may be 
significant. 

Attention is called also to an error in 
Fig. 1, B. The zero point on this log 
scale is at an infinite distance to the left 
of the point shown. The ordinate ”0” 
should be 5. (Durr A. Abkaus, SOJ 2nd 
Avenue, New York CUy.) 

Jk'Jbf' 

The recent article by Stephen S. 
Vlsher on “Starring in American Men 
of Science** {Science, October 17, pp. 359- 
361) seems constructive and desirable 
as far as it goes, but perhaps in one 
minor respect it should go a little further. 

Apparently Dr, Vidier contemplates a 
continuation of the policy of restricting 
the electorate to those previously starred, 
nr to an additional number selected by 
some small committee who would add 
“competent experts” to the voting group. 
If we could rely on the assumptions (1) 
that substantially all the voters would 


vote fairly and impartially, (2) that 
substantially all the voters would take 
pains to see to it that newly added fields 
secured fair participation, (3) that sub¬ 
stantially all the voters would give at 
least several hours careful consideration 
to the formulation of their votes, such a 
procedure might work fairly well. It is 
believed that assumption (1) is fully 
warranted, but that (2) is quite question¬ 
able and (3) even more so. 

It is submitted that anyone of sufficient 
standing to l>c included in the volume at 
all should be sufficiently mature and well 
informed to be able to make a con¬ 
structive contribution by voting, and 
therefore it is suggested that a democratic 
basis of selection be followed. A tentative 
outline of procedure might be as follows: 

(t) Expand the fields to 5 or 10 times 
their present number with a brief,, 
succinct definition of any field for which 
an adequately descriptive title is not 
found. 

(2) Mail a ballot to each individual 
listed in the previous edition, and to 
each individual to be included in the 
forthcoming edition. 

(3) Include with the ballot a list of 
the designated fields, and ask each recip¬ 
ient to designate the field in which he 
belongs. 

(4) Ketiuest each voter to vote for a 
fixed number, say 10, whom he considers 
most outstanding in the voter*s field, even 
though the recipient of the vote is active 
chiefly in stmie other fields, and regardless 
of whether or not the recipient is listed 
in the volume. 

(5) Star as nearly as may be the same 
I)crcentage in each field. Ten per cent 
seems a desirable figure. 

The fact that newcomers to be listed 
for the first lime in the forthcoming 
volume will not l>c known to voters, 
except by their activities and publications 
elsewhere, might be said to place a 
minor handicap on newcomers. 7o the 
extent that there is such a handicap, it is 
believed the handicap is desirable. It 
will tend to postpone, and perhaps 
prevent, the starring of the meteoric 
individual who happens to register some 
spectacular achievement, but whose rec¬ 
ord of achievement is not sustxuned over 
a period of years. (Donau) H. Sweet, 
.330 South Wells Street, Chicago.) 
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TECHNICAL 


Effect of the Injectioa of Glucose Into the 
Cerebrospinal Fluid 

Robert W. Lackev 

Department of Physiology and Pharmacohgyf 
Southtoesiern Medical CoUegty Dallast Texas 

The mechaniBm whereby the procesaea of carbohydrate 
metaboUani are correlated with carbohydrate intake has been 
a subject of much investigation and dificussion. One of the 
views which has received attention is that a control of Insulin 
output of the islet tissue through the glucose content of the 
blood is an important factor. The evidence that a mechanism 
whereby increased amounts of glucose in the blood elicit in¬ 
creased insulin liberation involves the activation of centers 
within the brain stem is discussed by Macleod (2). In general 
the experimental procedures which have been employed are of 
a laborious nature. 

Recently, MariiwIIi and Giunti (J) have reported that in- 
lections of relatively small amounts of glucose into the cerebro¬ 
spinal fluid by way of the cisterna magna result both in the 
dog and in man in a rapid and pronounced fall iu glucose 
coctmt of the blood, followed by a slower return to basal 
values. Marinelli and Giunti infer that the glucose centent of 
the cerebrospinal fluid rqirescnts a direct chemical stimulation 
Upon the glycoreguJatory nervous centers, resulting in func¬ 
tional changes affecting the glucor * level of the blooci. They 
suggest that the blood-sugar curves look very much like those 
following insulin administration. If such responses consistently 
obtain following this procedure, which is easily carried out 
and which involves the introduction into the body of an 
amount of glucose so small as to be quantitatively insignificant 
in relation to the total glucose content of the body fluids, a 
number of experiments would be made practicable in further 
elucidation of the problem of regulation of blood-sugar levels. 

In an attempt to corroborate the findings of Marinelli and 
Giunti, 6 normal, docile dogs were selected, and after a fast 
of 18 hours blood samples were taken. Without the use of an 
anesthetic, a needle was placed in the cisterna magna, 2 ml. of 
cerebrospinal fluid was withdrawn, and 2 ml. of a 5 per c^t 
•olution of glucose (Abbott's 5 per cent dextrose, pyrogen 
fr«) was injected. In each instance it was possible to carry 
out the procedure without signs of excitement on the part of 
the animal and without struggling. Blood samples for glucose 
determinations were taken at 5, 15, 50, 60, and 120 minutes 
after the glucose injection. Blood-sugar determinations were 
made in duplicate by the method of Hagedorn and Jensen (/). 
The results are show?) in Table 1. It is ob erved that lowering 
of the glucose level of the blood was in nv instance obtained 
following intracisternal injection of glucose solution. There ap¬ 
pears to be a definite tendency toward an increase in glucose 
content of the blood during the second hour of the tests. 

The experiment was rq>eated using 3 dogs anesthetized 15 
minutes beforehand by the intravenous administration of 
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pentobarbital sodium in a dosage of 50 oig.Ag* of body 
weight. The results were essentially the same as with unaxh 
esthetized animals. 

TABLE 1 


Bi«ooD>SuoAa Lxvxu Fouownco ItrxaACitixuiAi. 
^ Imjsctions or Glucose in 0oob 

(Blood sugar in mg /lOO ml,) 


Dog No. 

P reinjec¬ 
tion 

Poetlojcctlon time bi mlnutei 

S 

IS 

30 

60 

120 

1 

S5 

87 

101 

102 

78 

97 

3 

118 

119 

133 

123 

125 

140 


100 

108 

109 

126 

117 

128 

4 

96 

97 

95 

99 

103 

U1 

5 

67 

77 

75 

84 

79 

108 

6 

76 

80 

81 

79 

87 

121 


We are therefore unable to corroborate the findings of 
Marinelli and Giunti that the injection of small amounts of 
glucose into the cisterna magna results in a hypoglycemic 
reaction in dogs. Though the weight of glucose injected in our 
experiments was the same as that employed by Marinelli and 
Giunti, we may not have duplicated their procedure exactly, 
inasmuch as they make no statement as to the volume of 
solution in which the glucose was dissolved. The volume we 
used was chosen with a view to maintaining isotonicity. 
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The Function of Ac-*Globulin in 
Blood Clotting^ 

Arnold G. Ware, Robert C Murphy, and 
Walter H. Seegess 

Department ef Phygfoffffy* 
Wayne D^oit^ i^kkigam 

It has been shown that a newly recognized plasma factor 
(/, 2,3f5t accelerates the activation of purified protimunbiQ 
by thromboplastin. We refer to this factor as Ac-globulin (tf)* 
Because of its apparent importance we have concentrated our 
studies on its purification and its reactions. 

Ac-globulin activity of plasma Is quite different fiom-that 
of serum. In serum the activity is comparatively moreInletiRe. 
Fig. 1 illustrates the difference- Curve A shows the activation 
rate with Ac-globulin of serum origin, and curve B, with Ac* 
globulin of plasma origin. In the former reaction the produetbo 
of thrombin is far more rapid, but the yield is the same 
as with Ac-globulm of plasma origin. For purposes ctzgoaptsxh 
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ctotttftt we letor to thc&e subetancee as plasma Ac-globulin and 
seruin Ao^obulio. The properties of the two are so limiiar 
that no difierencc hu been detected, even tbou^ both have 
been obtained in concentrated form. 

Thrombin is the substance which is responsible for the 
production of aemm Ac-globuUn, and calcium ion is not 
required for that purpose. The most active thrombin prepam* 



Pto. 1, Activation of purlfled luotbrcmbia with oenrni Ac-glofaullo 
(curve A) and with plauna At>globulio (curva H) in the preience of cacoii 
thronboplaaiin and optiniunt coDccntraUoo. 


tions obtained to date have been added to Urge quantities of 
oxaUted bovine plasma, and subsequently, concentrates of 
serum Ac-gl<>^ulin have been obtained in quantity and quality 
equal to those obtainbd from bovine serum itself. 

The function of Ac-globulin in the clotting mechanism can 
then be outlined by use of the following equations: 

(1) Prothrombin -f Thrcmboplastin —^ -► Thrombin 

(2) Plasma Ac-globulin — > Serum Ac-globulin 

(3) Prothrombin + Throrobcplastm ‘ Si^um Ac^ciobulU ^ 

Thrombin 

(4) Fibrinogen —Fibrin Clot 

The clotting reaction is Initiated by thromboplastin which 
comes from platelets and tissue Juices. Some of the newly 
formed thrombin alters plasma Ac>globuUn so that it becomes 
serum Ac-globulin, The Utter intensifies the interaction of 
prothrombin and thrombopUstm. Thrombin thus accelerates 
its own formation through an ixitermedUtc. This may be 
regarded as co-autocatalyris. These conclusions difier dis¬ 
tinctly from these Owren (3), but are in harmony with the 
old aixd well-known evidence presented in the literature to 
show that autocatalysis is involved in thrombin formation. 
This is, however, not autocaialysis but co-uutocataly«8, bc- 
causean intenne^tc isinvotved. 

We have found that neither serum Ac^obulin nor plasma 
AcitUbulin can substitute for thromboplastin in the activation 
ol pto&rombin in the presence of optimum amounts of cal- 
ohimiOQ. 

T1» curves of Fig. 1 ware obtained with the use of prothrom- 
bb pieparod by as described pre- 

vibuily (4). T]^ product possessed a maximum spe^c 

mm<X, Bbcwttbsr 1^ im 


activity of 23,000 units/mg. of tyrosine. The activity was 
measured by the two-stage method (7). Plasma Ac-globulin 
was purified by the method briefly outlined (5), The same 
procedure was used for the preparation of serum Ac-gtobulim 
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The Action of Pteroylglutamic 
Conjugates on Man' 

SiDNEV Farber. Eluott C, Cutler, 
James W. Haweins, J. Hartwell Harrison, 
E. Converse Peirce, 2ni), and Gilbert G. Lens 

The Children's Hospital, Peter Bent Brigham 
Hospital, New England Deaconess Hospital^ 
Boston, and Departments of Patkylogy and 
Surgery, Harvard Medical School 

In 1944, Lcuchtenbcrger, Lewisobn, 1.asz1o, and Leuchten- 
berger (4) reported that a folic acid concentrate” and a 
fermentation L. casei factor inhibited the growth of sarcoma 
IfiO transpUnted in female Rockland mice. Further studies by 
Lewlsohn and his co-workers (5) in 194.S showed complete 
regression in about onc-third of the single spontaneous breast 
cancers ob8er\ cd in three diiTcrent strains of mice treated with 
daily intravenous injections of 5 Mg* of fermentation L, casei 
factor. This substance was thought at that time to be folic 
acid^ it is now known that it was a conjugate of folic acid, 
ptcroyltriglutamlc add (J). Subsequent work showed that 
pteroylglutamic acid (folic add), when tested under similar 
conditions, was not cCfeclivc in producing regression of these 
breast cancers (6), 

In 1944, Hutchings, et al. (J) reported the isolation of the 
fermentation L. casei factor. This compound was shown to be 
(50-80 per cent as active when assayed with L, casei and 2- 
fi per cent as active when assayed with Str.faecalis R as was 
the previously isolated liver L. casei factor, pteroylglutamic 
acid (S). 

Degradative reactions have shown that the fermentation 
L, casei factor differs from pteroylglutamic add in that the 
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"former compound contains two additional moles of glutamic 
idd (/). Consequently, pteroyl- 7 -glutamyl- 7 -glutamylglu- 
tatnic acid (pteroyltriglutaraic acid or teropterin) was syn¬ 
thesized and found to have microbiological activities identical 
with those of the naturally occmring fermentation L. casei 
(actor (2). During the course of this synthetic work the com¬ 
pound pteroyl-«-glutamvlglutamic acid (pteroyldiglutamic 
add or diopterin) was also prepared and found to be only 
sHghtly active when assayed with casei and Sir. faecalis 
R (7). This compound is not a naturally occurring substance. 
Its preparation indicated the possibility of further research 
wdth other members of the pteroylglutamic series. 

The synthesis of these two compounds by SubbaRow and 
his co-workers made possi!>le experimental clinical studies 
with new substances of the glutamic series of known chemical 
structure. Our decision to employ these compounds on patients 
with malignant disease was based on a critical analysis of the 
data in the cited reports of the animal experimental work by 
Lewisohn and his co-workers on the effect of the fermentation 
£. casti factor (now known to be ptcroyltriglutamic acid). 

It is the purpose of this note to report briefly some obser¬ 
vations made in conjunction with the administration of these 
and closely related substances to 90 patients with malignant 
disease. Only those patients for whom established therapeutic 
procedures offered no hope of cure were selected for treatment 
with these compounds. I'his necessary restriction to patients 
with advanced neoplastic disease, most of them with metas- 
tases and many of them treated previously with X-radiation, 
makes difficult the interpretation of data and necessitates 
large numbers of observations. It is too soon to attempt any 
evaluation of the action of these substances on the course of 
neoplastic disease in man. This note will therefore be limited 
chiefly to a consideration of toxicity, dosage, method of ad 
ministration, and certain general effects. Detailed clinical and 
pathological studies will be reported later. 

This series includes patients with acute leukemia; astrocy¬ 
toma; Ewing’s tumor; carcinoma of the rectum, colon, 
stomach, cervix, prostate, pancreas, esophagus, bladder, 
breast, gall bladder, kidney, and ovary; Hodgkin’s disease; 
lymphosarcoma; osteogenic sarcoma; ependymoma; an¬ 
gioblastoma multiforme; seminoma; hypernephroma; leio¬ 
myosarcoma of the stomach; chondrosarcoma; epidermoid 
carcinoma of the pharynx and of the tongue; and embryoma 
of the kidney. 

The patients varied considerably in age, 8 being under .1 
years of age; 29 from 4 to 10; 4 from 11 to 20; 8 from 21 to 
30; 10 from 31 to SO; 28 from 51 to 70; and 3 over 71. 

The duration of treatment varied from a few days to 5 
months; the average lengUi of treatment vras about .5 weeks. 

After cautious initial trials were made, pteroyltriglutamic 
acid {kfoplerin) was administered in daily doses varying from 
10 to 150 mg. intramuscularly and in other patients from 20 
lo 500 mg. intravenously. Pteroyldiglutamic acid {diopieTin) 
was given in amounts from 50 to 250 mg. intramuscularl>' and 
from 20 to 300 mg./day orally. One patient received 19,000 
mg. of pteroyltriglutamic acid over a period of 5 months, and 
12,740 mg. were given intravenously to another in the space 
of 6 weeks, in both instances without evidence of toxicity. 

On the. basis of experience alone our present inilial treat¬ 
ment calls for the administration of 20 mg. daily of either 
substance intramuscularly for one week, after which the duse 
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is raised to 50 mg./day for two to three weeks longer. De^ 
dskm concerning further espeiimental study is then made 
after the status has been evaluated. 

Each substance was dissolved easily in from 1 to 8 cc. of 
saline for intramuscular or intravenous adnainistration. When 
large amounts of the material were used intravenously, os 
large a volume as 20 cc. of normal saline was employed. 

There have been no reactions following isfi$ra'oemms ad¬ 
ministration of either substance. No important local reactions 
following ifUrantusculaf injection of pteroyltriglutamic acid 
have been observed. Intramuscular injection of the diglutamk 
compound has been followed in some, but not in all, patients 
by mo(^frate local reactions descril>ed as local burning and 
slight aching; lasting generally not more than several hours. 
This reaction was said to be usually no worse than that follow¬ 
ing intramuscular injection of penicillin. In no Instance was 
there a local reaction which required special treatment. 

Systemic reactions have not been observed. No important 
changes in pulse, respiration, or temperature were noted, 
nor have there been any significant long-term variations in 
blood pressure. There have been no allergic reactions of cither 
major or minor degree. Detailed clinical laboratory studies 
were made; analysis of these data revealed no evidence of a 
deleterious action of the sflbstances administered. 

TVenty-seven of the patients with advanced neoplastic 
disease have died, and, of these, 13 were examined post mor¬ 
tem. Exclusive of 11 patients with acute leukemia from whom 
biopsies of bone marrow were obtained, there were 11 patients 
from whom biopsies of the tumor were obtained both before 
treatment was instituted and after treatment had been carried 
out for a period of at least a few weeks. Study of the gross and 
histological material available from these patients revealed 
no change in organs and tissues which could be regarded as a 
deleterious effect of the substances employed. In no instance 
was there any evidence of jmneytopenia, agranulocytosis, 
degeneration of the kidneys, liver, or myocardium, or any 
suggestion of a polyarteritis. 

The limited number and the short duration of these ob¬ 
servations, and the possible role of psychotherapy, necessitate 
postponement of any conclusion concerning general effects 
upon the patient. In general, adult patients experienced 
improvement in energy, appetite, sense of well-being, and 
appeared to demonstrate less irritability and apprehension. 
In many instances, but not in all, such improvement mi^t 
be ascribed to improved morale resulting from frequent visits, 
more medical attention to details of their complaints, and a 
definite impression that something more than usual was being 
done for them. In a few instances there was a definite dimin¬ 
ution in i>ain which could be measured by a reduction in the 
amount of sedation or analgesia required. 

Analysis of the collected data on the group as a whole 
showed that in a few instances conditions were such that a 
causal relationship was apparent between the administration 
of the glutamic compound employed and changes in the 
patient’s condition or in the histobgicat appearance of the 
tumor obtained at biopsy or at autopsy. In a larger group of 
paJientB with a clinical picture complicated by the use of 
more than one therapeutic agent (such as radiation thwapy) 
in addition to the glutamic compound employed, changes 
were observed under conditions which suggeUed that it was 
the addition of the glutamic compound which played an 
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important part in their appearance. Examples of these changes 
were: temporary (several wed^) decrease in the sise of multiple 
' subcutaneous nodules of an amelanotic carcinoma; temporary 
(several weeks) decrease in size of metastases to the lung from 
a carcinoma of the testis; degeneration and necrosis which on 
two occasions was massive, as seen on pathological exami¬ 
nation of tumors; reduction to normal on two occasions of 
several weeks each in the add phospliatasc level in the blood 
of a patient with multiple metastases to bone from a carcinoma 
of the prostate. Such changes have been by no means constant. 
They have occurred fretjuently enough, however, to warrant 
further experimental studies of the action of these and of 
related compounds on patients with cancer. 

This preliminary report of the action of pteroyltriglutaniic 
acid and pteroyldiglutamic acid on man reveals that these 
substances, as employed in these studies, are non toxic and 
may be given either intravenously or intramuscularly. I'he 
absence of evidence of toxicity, as shown by clinical, labo 


ratory, and post-mortem studies, and the ease of administra 
tion indicate that these substances are suitable for dinical use. 
No evidence has been presented in this report to suggest that 
these substances should be employed in the routine therapy of 
patients with cancer. Enough has been learned from these 
studies, however, to indicate that further investigation of the 
action of these and related compounds would he of interest. 
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IN THE LABORATORY 


A Mincing Apparatus for the Preparation 
of Embryo Extract for Tissue Culture* 

Estuer Carpenter 
Smith Colleget Northampton^ Massachusetts 

In order to obtain more uniformitj' in the preparation of 
embryo extract, a number of substitutes have been suggested 
for the tedious method of cutting with scissors until pieces of 
tissue are too small to be identified. One of the simplest of 
these is the method suggested by Earle (/) in which a piece of 
monel metal screen of known mesb size is inserted in the base 
of a syringe, enough pressure then l>eing exerted on the 
plunger to force the eihbryonic material through the mesh. 
This works satisfactorily with young embryos. If, however, one 
is using chick embryos of 10 or more days of incubation, two 
problems arise: (1) it is very difficult to exert enough hand pres¬ 
sure on the plunger to force the material through the screen; 
and (2) the increase in pressure is accompanied by danger of 
breakage of the syringe. 

To circumvent these difficulties the equipment illustrated 
in Fig. 1 was devised and made of monel metal with the help 
of Russell Douglas, of the Physics Department. The tubular 
cup (A) is large enough to contain at least two 10-day chick 
embryos. At one end the cup is closed by a disc perforated by 
holes about 1 mm. in diameter. At the other end the inside of 
the cup is threaded to match the threads on the plunger (B). 
The latter is equipped with a horisontal handle by means of 
which the plunger can be screwed in far enough to force all 
the material in the tubular container through the holes in 
the base. For convenience, and also to avoid handling the 
equipment when sterile, a holder (C) was made which fitted 
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around the cup and could be tightened by means of a screw 
in contact with a flattened area on ihc outside of the tubular 
container (A). 
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This piece of equipment has proved very useful in our 
laboratory during the last few years. There is no danger of 
breakage, and the handle on the plunger and the screw arrange¬ 
ment make it possible to exert considerable pressure with a 
minimum of effort. 
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Use of an Electric Drill-operated 
Trephine in Preparing Turtles 
for Heart Beat Studies 

Jay a. Smith 

IHpixrtmtni of Physiology and Pharmacology, 

Tk$ Chicago Modical School, 710 S. WolcoH Avenue, Chicago 

The turtle heart is excellent for many studies of the heart 
and its beat, both for teaching and research^ because it has a 
•trstttg beat, it relatively insensitive to manipulations, will 
beat te hourv under average laboratory conditions, and re¬ 
quires only amphibian Ringer's solution as {)erfusate or as a 
washing solution. 

The heart can be exposed only with some difficulty, since 
the tough shell must be cut or a portion removed. Formerly we 
cut the plastron from the carapace with a hack saw; this usu¬ 
ally caused considerable hemorrhage, with resulting deteriora- 
Uoii of the specimen. 

We now use a trephine powered by a small electric hand 
drill. Our trephine cuts a hole 1} inch in diameter, but any 
trephine cutting a hole li-2 inches in diameter will serve ex¬ 
cellently. The handle of the trephine is removed, and the shaft 
is turned or ground down to a diameter of J inch to fit into the 
chuck of the drill. The center spike of the trephine is adjusted 
BO that it protrudes | inch. 

In use, the turtle is pithed and then held, back down, on a 
•olid table. The spike of the trephine is placed a trifle cephalad 
to the center of the plastron. The drill is started, and run until 
the disc is cut from the plastron (Fig. 1). In a good preparation, 
the underlying muscles are not damaged in the slightest. The 
disc may then be pulled from the muscles, leaving a hemor- 
chage-free area overlying the heart which can be seen through 


the tissues, heating seienely. The dimeetien ts cempleted by 
cutting through the muscles, av<dding large bicxKl vessehi. The 
heart may be used in sUu or exdsed for perfuskm experiments. 
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This simple technic of cutting through the plastron with a 
trephine speeds the preparation of turtles for routine class use 
and prevents hemorrhage, insuring an excellent preparation. 


Book Reviews 


Stxual behavioT in the humon male. Alfred C. Kinsey, 
Warden B. Pomeroy, and Clyde E. Martin. Philadelphia- 
London: W. B. Saunders, 1948. Pp, xv -h ^87. (Illustrated.) 
$6.50. 

It is indeed a peculiarity in our human society to consider 
appropriate and in good taste the investigation of any struc¬ 
ture, function, or behavior characterizing man, as a means of 
understanding our species, with the exception of well-directed 
studies on problems in sex and reproduction. However, the 
great advances in this field within the last 30 years have done 
much to provide a good foundation for further sound advances, 
and constructive fundamental researches on the multiple 
problems of sexuality are much needed. 

The endorsement and support of this large research project, 
of which this volume is a partial report, by the Committee on 
Research in Problems of Sex of the National Research Council 
during the past 6 years; the excellent support rendered by^the 
University of Indiana b^ in personnel and working facilities; 
the fiikan^ support and encouragement of the Rockefeller 


Foundation; and the preface by Dr. Alan Greggs director of 
the Divirion of Medical Sciences of the Rockefeller Foundation, 
collectively assure the propriety, the merit, and the scientific 
soundness of the investigation. Whereas the facts revealed wlH 
shock many sensitive individuals who, like the majority, 
believe they know the pertinent facta of human sexual be*^ 
havior because of tiieir acquaintance with their own pattern 
which they consider 'normal,' the present volume will unfold 
an unbelievable variation among members of Mit human 
population that must, of necessity, be comprehended before 
any degree of intelligence can be exercised by such counsel* 
ing agencies as phyricions, sodri workers, prison executivee, 
institution^ counseling personnel, or military authorities. 

Representing some of the results from a study begun approsl* 
jnately 9 years ago by Prof. A. C. Kinsey, who is tchocM In 
samplhig techniques from his earlier investigations on varia¬ 
tion among insect populations, this volume is the first In a 
series of 9 projected volumes in the investigation, whkli Is 
scheduled for measurable oompletioa vritiifn m period of 20 
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yeitn* 0r. Kinsey hsA had the able cooperation of the two 
epaciilly trained co^atxthon, who ha^ developed the zequiaite 
tecbxdqtie and skill required to obtain the basic data, and also 
of an eac^Hent staJQf of asaistants; the statistical computations 
employed in the presentation of the materials have been 
foonnoas. 

The research *Ms a fact-finding survey in which an attempt is 
being made to discover what people do sexually and what 
factors account for difierences in sexual behavior among 
individuals, and among various segments of the population/' 
It was approached in a commendable and necessary attitude of 
absolute unconcern with, or lack of any preconception of, what 
is rare or common, what is normal or abnormal, or what is 
morally or socially significant. The aim has been to accumulate 
facts and to attempt to understand the principal factors in¬ 
volved in a motivation of the different behaviors. The ac¬ 
cumulated data are magnificently documented in 173 graphic 
illustrations and 151 tables, followed by a final chapter f:on- 
taining 4B pages of clinical tables with explanations for their 
1 ^, and an appendix of 27 pages of tables snd computations on 
sraple sUe; a bibliography of more than 600 titles is included. 
To suggest but a very small number of the topics among those 
discussed, one finds data relating to early sexual growth, total 
sexual outlet, premarital, marital and extramarital intercourse, 
masturbation, nocturnal emissions, homosexuality, and the 
relations of age, social level, religious backgrounds, and other 
factors to the various facets of the general problem. 

The procedures involved in the investigatiao are carried out 
by direct questions in a personal interview during which the 
sexual history is recorded in an essentially unbreakable code 
form; no written questionnaire has been employed. The 
strictest confidence has been maintained invariably, and the 
successful rapport established between interviewer and subject 
is nothing short of phenomenal, eliciting information which 
would in many instances be measurably condemnatory of the 
individual. The 12,000 histories already in hand come from 
every state in the Union, from individuals representing an 
age range of 5^ years, and from all social levtls^inmates of 
penal inatitutions, the underworld in general, laborers, clerks, 
farmers, bustness executives, grade schools, high schools, 
coUeges and universities, and such profesaional levels as 
iawyeti, physldans, clergymen, colkge professors, psychia¬ 
trists, and others. Adequate samples of histories from all 
social kvelt and geographical areas are included and will be 
further sought among the 100,000 histories estimated to be 
required to complete a final adequate assay of the total 
popular. The present volume is baaed upon approximately 
3,900 histories of white males. Succeeding volumes will include 
b^avUyr studies in the human female comparable to the 
present volume on the male, sex factors b marital adjustment, 
kgsl aspects el the sexual problem, heterosexual-homosexual 
bakooe, and others. 

A levkw of a book frequently carries critidams of its 
shortoamhigs perhaps rebrive to an Ih)wever,one isso 

tborouthfy impressed with the courage demonstrated in the 
ptttsuh of this most di&ult problem, with the extensiveness of 
tte materials, vrifh the adequate statistical treatments, with 
the openmindedbets with which the entire proj^t has been 
osiried on, with the consummate artistry required to gain the 
baaic iofowtion, and wjith the tenacity eahibltad in the 
co^edioa and presentation of the facts reveiding such an 
uxuqspmdated variation in human behavior, that eritkiam 
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seems out of place. Some shortcomings and unfilled gaps do 
exist, but the authors themselves have pointed out many of 
them. The entire 800 pages are replete with data; what use 
will be made of these data remains for the acumen of the 
populace to demonstrate. The facts arc now available, and in 
so effectively presenting them the autliors are due the gratitude 
of all intelligent peoples interested in the advancement of 
knowledge. 

Caul K. Mookx. 

The University cf Ckicago 

Vector and tensor analysis, Louis Brand. New York: John 
Wiley; London: Char>inan & Hall, 1947, Pp. xvi -f 439.. 
$5.50. 

This book develops the algebra and calculus of vectors, 
motors, dyadics, tensors, and quaternions. There are extensive 
applications to geometry, including a chapter on the differen* 
rial geometry of surfaces, to analytical mechanics, and to 
hydrodynamics. A tensorial treatment of electrodynamics, 
rotating electric machines, and relativity is reserved for a pro¬ 
jected second volume. The range of subjects is so extensive that 
it is easier to point out a surprising omisrion, such as the repre¬ 
sentation of an arbitrary vector field in terms of its divergence 
and curl, than to detail the contents. The book emphasises the 
main ideas rather than details of rigor; the treatment is dear, 
concise, and formal. A principle merit is the careful interrela¬ 
tion of the five disciplines presented. For example, covariant 
and contravariant components of vectors are introduced in the 
first chapter on vectors; base vectors are used throughout the 
chapter on tensors, and a tensor is defined os an invariant un¬ 
der arbitrary change of base vectors; homogeneous coordinates 
axe introduced in the chapter on vector analysis and employed 
also In the development of motors; the development of vector 
analysis from quaternions and the alternate interpretation of 
three-term quaternions os real plane vectors or complex num¬ 
bers is expUdned. 

There are numerous excellent iUustrarions and applications 
set ns problems. The reviewer feels that this book satisfies the 
needs of a serious student of mathematical physics in the five 
disdplinci induded and differential geometry as well. 

C. A. TeuesdiEIj, 

Nasal Ordnance Laboratory^ Washington, D, C. 

Differential and integral calculus: functions of one 
variable. Franda D. Mumaghan. Brooklyn, N. V.: Remaen 
Press, 1947. Pp. x + 502. (Illustrated.) 

This represents an attempt on the part of a front-rank 
mathematician to present the calculus as the mathematician 
always dreams it might be taught. The book fully justifies the 
author's statement that “the method used is radically different 
from that of the currently popular texts." The «, 9 process, 
nested sequences, the finite covering theorem, all the machin¬ 
ery which one usually associates with courses in advanced 
calculus, mathematical analysis, functions of a real variable 
are used throughout to build a genuine theory of the calculus* 
That the result is pretty formidable is fully rcaUxed by the 
author, who frequently admonishes the student to read hastily 
over the theory and start working the exercises. Of these there 
are over 1,20D, many with hints for the student, for the 
author says experience has taught him that calculus can be 
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learned only by a judicious mixture of theory and practice. 
This does not mean that the theory is to be neglected or 
subordinatedj for the student ^'must return as occasion permits 
and study over and over and thoroughly digest’’ the theoretical 
foundation on which the work stands. To do otherwise would 
be to miss the entire spirit of the book. 

The book does excellently so many things the reviewer has 
iong wanted to see done that he would like to recommend it 
unreservedly. If he cannot do so, it is because the author has 
aimed too high. The book will delight the mathematician; it 
will dismay the teacher of the calculus. For a second course it 
would be excellent, but for the beginner for whom it is intended 
it is too heavy a dose. There are rare occasions when the 
mathematician, against his will, is forced to yield to the 
professor of pedagogy; this, the reviewer feels, is one of them. 

Francis E. Johnston 

The George Washinghn UnmrsUy 

Proceedings of the Society for Experimental Stress 

Analysis• (Vol. IV, No. 2.) C, Lipson and W. M, Murray. 

(Eds.) Cambridge, Mass.: Addison-Wesley Press, 1947. Pp. 

XXV + 321. (Illustrated.) (6.00. 

This eighth volume of the series is a collection of 12 papers 
presented before the Society on subjects in the fields of static 
and dynamic testing of models and full-scale components, with 
'emphasis on the electrical gaging methods and developments 
In the attendant circuit and telemetering techniques. All of the 
authors have been exceptionally careful in describing equip¬ 
ment and methods clearly. 

Full-scale dynamic or fatigue testing is treated in six of the 
papers, “Fatigue Tests of Major Aircraft Structural Com 
ponents,” W. G. Pierpont; “A Method of Detecting Incipient 
Fatigue Failure," H. W. Foster; “A Machine for Fatigue 
Testing Full-Size Parts," A. F. Underwood and C. B. Griffm; 
“Some Repeated Load Investigations on Aircraft Com¬ 
ponents,” S. A. Gordon; “Stress Analysis Utilization in 
Dynamic Testing," R. W. Brown; and “Device for Maintain¬ 
ing Continuous Electrical Connections With Reciprocating 
Engine Parts," W, A. Wallace and W. A. Casler. AJl of the 
above authors mention the inadequacy of static testing and of 
small model testing when the prototype is subjected to 
dynamic loads, and emphasize the desirability of full-scale 
dynamic tests. 

Two of the paf>ers, “Reluctance Gages for Telemetering 
Strain Data," by W. H. Pickering, and “Aircraft Instruments 
for Radio-Telemetering and Television-Telemetering," by 
C. L. Frederick, deal with problems and methods arising from 
the need for transmitting test data over some distance. 

The remaining four papers are best described by their 
titles: “Precision Determination of Stress-Strain Curves in the 
Plastic Range," J . R. Low, Jr., and F. Garofalo; “Evaluation 
of Various Methods of Rotor-Blade Analysis by Means of a 
Structural Model," R. Maync; “The Linear Variable Difier- 
ontial Transformer," H. Schaevitz; and “Design and Applica¬ 
tion of accelerometers," D. E. Weiss. 

All 12 articles are worth careful study by workers in the 
field. The volume as a whole maintains the high quality 
record of Uie Experimental Stress Analysis series, with ex¬ 
cellent'editing and reproduction of illustrations^ 

- D. K. Wkioht, Jr. 

Case InsHUOe ef Technology 
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The Chemicai Components of Onion Vapors Responsible 
for Wound-healing Qualities 

Edward F. Kohinan 

Campbell Soup Companjf Camden, New Jersey 


T here is probably no other food to 

which is attached so much legendary history as is 
the case with the onion, although Pliny, the 
Naturalist, credits it with being the remedy for only 28 
maladies—a moderate figure compared with the 87 for 
cabbage. Many of the legends have a bearing on physical 
health. Considering those dealing with evil spirits, the 
onion is involved even in mental health. 

It requires but little observation to be aware of some 
strikingly peculiar chemical components in the onion. 
Their effect on the organs of the senses of smell and sight 
soon make this apparent. While man has been crying 
over onions since the beginning of history, like Mark 
Twain’s weather, nothing has been done about it. It is 
surprising that the chemistry of onion vapors with such 
striking characteristics has been developed to such a 
slight degree. 

In recent years facts have appeared indicating that 
certain onion constituents have notable physiological 
properties. That onion vapors possess bactericidal proper¬ 
ties has been shown by Walker, Lindegren, and Bach- 
mann {6). In a later publication, Ingersoll, Vollrath, 
Scott, and Lindegren (2) ‘‘provisionally identified acrolein 
or crotonaldehyde as the bactericides” in the vapors of 
both onion and garlic. From the data herewith presented 
it will be evident that this conclusion with rei^pect to 
onions is incorrect. 

In Russia, B. Tokin (4), over a period of 14 years, 
studied the bactericidal, phytoncidal, and protistocidal 
properties of over 150 plants. Onions and garlic were 
found to be most potent, with horse-radish, peppers, and 
radishes next in order. Onion and garlic were lethal to 
white staphylococci, typhus, and a number of other 
bacteria, and to all protozoa, the latter being killed by 
•exposure to onion vapor for 1-3 minutes. Tokin found 
that the onion vapors killed protozoa even more promptly 
than bacteria and termed the vapors “phytoncides.” 
He also found that by chewing raw onion 3-8 minutes, 
arid sometimes for only 1 minute, the buccal lining usually 
became completely sterile. Tokin judged the onion 
ph 3 rtcncides to be extremely volatile because onion 
paste ceased to give off bacteticidal vapors after 10-15 
mlmita. As will be evident below, instability rather than 
volatility is the true explanation. 

ProMirted ac the Mectingi^in^Miolatare of die Pbila- 
4ji^4iia Secdoo, Ametican Chemical Society* June 1947. 
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Recently, Lucas and Hamner (J) demonstrated that the 
sodium salt of 2,4-dichiorophenoxyacetic acid became a 
much more potent herbicide when dissolved in onion 
juice diluted with 20-30 times as much water as when it 
was dissolved in water alone. 

Inspired by such properties and impressed with the 
idea that ancient and traditional remedies should not be 
regarded as naive and absurd, Toroptsev and Filatova 
(5), of the Tomsk State University and the All-Union 
Institute of Experimental Medicine of the USSR, studied 
the effect of onion vapors on purulent infiammatory 
wounds. They placed the paste of one or two onions in a 
shallow dish the size of the wound and exposed the wound 
to the vapors for 10 minutes, usually in two 5-minute 
intervals, using the paste of fresh onion for each ex¬ 
posure. These investigations started with 25 patients, 
but for lack of onion (a striking commentary on war 
times) the number had to be reduced to 11. Of lhe.se, 
seven had amputations of the arm, one of the thigh, and 
three of the foot. In two of the patients the wounds were 
complicated with gangrene and in one with frostbite; 
the others were purulent and contained streptococci, 
white staphylococci, and other bacteria. All wounds 
showed distinct purulent inflammation, some with odor 
and edema of the soft tissue. Some patients complained 
of pain. 

After the initial treatment all wounds became rose 
colored instead of gray, and there was no more complaint 
of pain. After the second treatment purulence subsided, 
odor disappeared, and regeneration was induced. Re¬ 
generation began to lag in a few cases after several days 
treatment, suggesting possible overexposure. Without 
minimizing the value of synthetic preparations to the 
practice of medicine and surgery, the Russian investi¬ 
gators take the position that the so-called phytoncides 
also have their place. The following study suggests to a 
chemist, however, that not the onion but the synthetic 
laboratory should be their source. 

Onions were ground expeditiously in 800-gram quanti¬ 
ties through a household meat and vegetable grinder and 
introduced into a 2-liter, round-bottomed flask with short 
neck. This was fitted with a Kjeldahl connecting bulb, 
which in turn was attached by a short, heavy rubber 
tubing to a flask imbedded in a salt-water-ice mixture 
to serve as a condensing rec^tacle. The bore of the 
tubing must be large in order not to impede distillation. 
After the whole system was pumped devoid of air by a 
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*^high-vac” punip^ the flask containing the onion was 
alternately submerged in water at 50® C. and lifted out to 
be vigorously shaken. This alternate shaking and periodic 
immersion is necessary. Unless it is properly performed, 
the distillate will contain the constituents to be described 
in far-reduced quantities. The idea is to introduce heat 
into the mass of onion as fast as the evaporation of the 
distillate takes it out and to avoid heating any part of 
the onion mass appreciably above room temperature, 
since by overheating the ingredients of the distillate sought 
arc decomposed. It required about 6 minutes to grind 
the onion, introduce it into the flask, and evacuate the 
system, and 12 minutes more to obtain an amount of 
distillate equal to 15 per cent of the weight of the onions. 

The distillate was water clear, nitrogen free, and con¬ 
tained the lachrjTnal principle of the onion, as a tiny 
drop in the eye at once demonstrated unmistakably. 
There was only mild lachrymating effect if the eye was 
held against the mouth of the flask containing the 
dLstillate. This indicates that not the volatility of the 
ladirymal principle but the turgidily and succulence of 
the onion tissue, causing invisible droplets of onion juice 
to be dispersed, is the cause of man’s weeping over onions. 
Whereas spooning a grapefruit may be said to deliver 
a macro squirt on one’s tie, cutting an onion delivers a 
micro squirt in one’s eye. The distillate had an onion 
odor but contained none of the essential oil to which 
the flavor of the onion is due; the residue retained its full 
onion flavor. In a short time the water-clear distillate 
began to take on a milky appearance and, if held untU 
the succeeding day, the density of the milkiness was 
ccmiparable to that.of skimmed milk. By that time it had, 
however, lost every vestige of lachrymal effect or any 
irritation in the eye even though the distillate was stored 
in a closed container to prevent any escape. 

Add hastened the development of the milkincss; alkali 
inhibited it. Bromine almost instantaneously clears up 
the milkiuess and produces sulfate. But if bromine is 
added promptly to the distillate before any milkiness 
develops, practically no sulfate is formed, even with heat 
and long standing in the presence of bromine, and the 
milkiness does not develop thereafter. If, after the railki- 
■ness fully develops, the distillate is again distilled under 
the same vacuum and temperature, the milkiness re¬ 
mains as a gummy residue for which no satisfactory or¬ 
ganic solvent has been found, although bromine water 
momeutArily clears it up with the formation of tl^e usual 
quantity of sulfate. 

In a typical experiment the clear distillate of five 800- 
gram batches of onion was collected in a tared flask from 
which it could be redistilled. After holding until poly¬ 
merisation was complete and redistilling under vacuum, 
at low temperature there remained a residue weighing 
.lOSgram. Upon treatment with bromine, 0.3400 gram of 
barium sulfate was obtained. This indicates slightly over 
43 per cent of sulfur in the residue, representing the 
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polymerued material. The sulfur content of tbiopro- 
pbnaldehyde and thioallylkldchyde is, respectively, 43.2 
and 44.4 per cent. 

Because of the unstability of this sulfur-bearing, 
lachrymating substance it is difficult to estimate its totgl 
quantity in onions, since loss is going on from the moment 
the onions are ground and during the distillation period. 
To arrive at an approximation, one 800-gram batch of 
onions was ground and subjected to distillation at once, 
while in the meantime enough onions for 5 additional 
batches were ground in the shortest time possible. From 





these, at 24-minute intervals, an additional batch was 
subjected to distillation. By reckoning the time intervals 
from when the grinding in each cose was half completed 
to when the distillation was half completed and plotting 
these against the barium sulfate obtained, Fig. I was con¬ 
structed. By extrapolating this to zero time it is esti¬ 
mated that 800 grams of onion might yield 250 mg. <rf 
barium sulfate, which, calculated as tbiopropionalde^ 
hyde, amounts to ICO mg./kilo. As indicated in the grai^v 
prompt distillation yielded ISO mg. of bariuin stiUatc. 
By using tubing with a larger bore betwwm 
J?0 mg. were subsequently obtained, 




These v«mas reactions are interpreted to indicate 
that ve are dealing with a thioaldehyde, the milkmess 
being the polymerized form. The fact that no ai^ate is 
formed by bromine if added procaptly after distillation 
and before polymerization is interpreted to indicate the 
reaction desaibed by Douglass and Jcdinson (i), in 
which suhonyl halide is formed from various thio-com- 
pounds. This meaningful reaction with bromine is the 
doe for future work toward the definite identification of 
this interesting thio-compound which apparently con¬ 
stitutes the ladirymal principle of the onion but which 
is not the essential oil that constitutes the onion flavor. 
It is suggested that it may be a step toward the synthesis 
by the onion of the essential oil. To our knowledge, no 
thioaldehyde has heretofore been demonstrated in nature. 
All are unstable, subject to ready polymerization. 

From this low-temperature onion distillate obtained 
under vacuum the mononitro- and dinitro-phcnyl hy- 
drazones of propionalddbyde have been prepare and 
identified by melting points and analyses. The same 
quantity is obtained whether the preparation is made 
immediately after distilling, before any milkincss has 
developed, or after full milkiness has developed, or 
whether it is made from the dear distillate obtained 
by redistilling after full milkiness has developed, in which 
case the material causing the miikiness is left behind. If 
the phenylhydrazone preparation is made on the original 
dear distillate, a small amount of hydrogen sulfide is 
formed, which should theoretically occur if phenyl- 
hydrazine reacts with a thioaldehyde. The, idea that 
thiopropionalddiyde is the lachrymal principle and that 
in the course of the development of the miikiness this is 
converted to propionaldehyde has not been disproved. 
But there seems no precedent for such a reaction. It 
seems more likely that the lachiymal prindplc is a sulfur 
compound present in addition to the propionaldehyde. 
The highly add medium in which the nitrohydrazoncs 
are prepared would be expected to cause quick poly¬ 
merization and thus prevent efficient reaction with the 
hydrazines. 

In a typical experiment, the distiUate from five 800- 
gram bathes of onions amounted to 12 per cent of the 
weight of the oniomi and yielded 0.88 gram of dinitro- 
phenyl hydrazonc after crystallizing twice from alcohol 
This is equivalent to .21 gram of propionaldehyde or 52 
mg./kilo of onion. 

It is thus apparent that there is a sound basis for some 
of the traditions bearing on health which the onion has 
acquired. It is conceivaUe that eating raw onions has a 
curative efiect <m sore throat resulting from colds. There 


is good reason for onion vapors having bactericidal and 
phytonddal properties, and such vapors may be useful 
in healing wounds. But it is also apparent from the 
nature of the con:q>onents of onion vapors that those com¬ 
pounds can be made available far more practically by 
synthetic diemical laboratories. 

To control the fungus {Urccysiis ceptdoe) responsible - 
for smut in onions, formaldehyde is applied to the soil 
with onion seeds. The fact that this fungus no longer 
invades the seedling when it is several days old suggests 
that the seedling may protect itself by its own aldehyde. 
There is a tendency to ascribe any changes that take 
place in a broken or ruptured plant cell as being due to 
enzymic activity. But here we have a product removed 
from all contact with enzymes by distillation, yet under¬ 
going profound diemical changes. It was recently an- 
zKmnced that at Yale University JOO different chemical 
con^unds have been obtained from the tuberculosis 
baeffius, which is a plant of but one cell While the effect 
of enzymes is known to be profound, the imagination can 
easily picture many reactions between the numerous 
organic compounds that exist in organic materials such 
as food mixtures. The food chemist well knows that such 
reactions do occur spontaneously, unaided by enzymic 
catal 3 ^is, sometimes favorable, sometimes unfavorable. 
But he is still a long way from being able to control the 
media that contain such complex mixtures to dirccl the 
reactions according to his will. 

Thus we have seen that propionaldehyde, which has 
been identified in the low-temperature vacuum distiUate 
obtained from onions, is not the lachrymal principle in 
the onion. The lachrymal substance is concentrated in 
such a distillate, and the chemical reactions with it indi¬ 
cate a thioaldehyde. It is not so much the volatility of 
ibis substance that is responsible for the lachr^tnating 
effect of cutting an onion but the turgidity and succulence 
of the onion cell that disperses fine droplets of onion 
juice. Finally, if the components of onion vapors have a 
place in medicine and surgery, the organic chemist, not 
the onion, should supply them. 
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The Discovery of an Oil Field 

Paul D. Foote 

Gulf Research and Development Company 

Among the many smaller geologic basins distributed 
throughout the worlds there are at least two gigantic basins 
in which great thicknesses of fme-grained marine sediments 
are interbedded with thicks porous, sandstone and limestone 
strata and are accordingly potential oil territory. One of these 
surrounds the present Gulf of Mexico and the Caribl>ean; 
the other borders the Persian Gulf. Although about half of 
the world’s cumulative petroleum supply so far has been pro¬ 
duced from the American basin, the Persian Gulf basin will 
undoubtedly prove to be the more productive area. The 
geophysical phase of a development that has led to the dis¬ 
covery of what appears to be the largest oil field in the world, 
now known as the^^Burghan Anticline” in Kuwait, at the head 
of the Persian Gulf, is described. As a result of the pioneer work 
of the scientist, this general region has suddenly become one 
of the most important areas in the world from the standpoint 
of international politics and industrial development. 

Benjamin Rush as a Promoter of Useful 
Knowledge 
Lyman H. Butterfield 
Princeton University 

Benjamin Rush’s devotion to projects for improving the 
conditions of human life sprang from his contact with ideas 
and leaders of the Enlightenment during his years abroad 
(1766-69). A particularly profound influence was exerted 
upon him by Benjamin Franklin, whom he met in London. 
Returning to America, Rush l^egon those studies in a wide 
range of scientific and quasi-sdentifle fields of knowledge 
which he continued throughout his life and which are reflected 
in his voluminous correspondence. 

The results of his investigations arc embodied, in consider¬ 
able part, in papers and addresses he read to the American 
Philosophical Sodety, of which he was for some 40 years an 
active member and officer. A representative paper is his letter 
to Jefferson on the need for, and means of, encouraging the 
production of maple sugar. Much more important is his ora¬ 
tion on ”thc influence of physical causes upon the moral 
faculty,” a statement basic to the then unborn science of 
psychiatry. 

Rush’s repute as a medical scientist waned after his death 
and has not risen since. Though he served effectively as an 
advocate of experimental science, his own methods were un¬ 
critical, and his findings were warped by speculative precon¬ 
ceptions. His real contributions were in the marginal areas of 
medicine—to psychiatry, sanitation, veterinary science, and, 
above all, to medical education. His lifelong crusade for the 
popujorization of medical knowledge, though little noted 
hitherto, may in the long run be considered his principal 
bequest to humanity. In disseminating the rules of good health, 
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hygiene, and diet, Rush was acting in accord both with th^ 
ideals of the Philosophical Sodety and his own vision of a 
democratic America. 

The Cultural Relations Attach^ as an Instrument 
of International Understanding 

^ Hayward Keniston 

University of Michigan 

The field of cultural relations as an aspect of American 
foreign relations is a recent development. Under the stimulus 
of the war, it has emerged as an instruirfent of national policy. 
There is a grave danger that its high purpose of promoting 
mutual understanding between peoples will be diverted into 
official propaganda in behalf of American political goals. 

The years of experimentation, in Latin America and other 
countries, have established a pattern of the t> 7 )C 8 of cultural 
interchange which are feasible and productive. They cover a 
wide range of individual and institutional relationships and 
have demonstrated the value of reciprocal exchange as a step 
tow'ard common goals. 

The Cultural Relations Attach^ is the key figure in the 
development of the program. The activities which he must 
cany on determine the qualifications which he must possess, 
for he must perform the dual function of representing to 
another people the intellectual ideals of the United Stales 
and of interpreting to the American people the cultural pattern 
of other lands. He must be supported by an adequate per¬ 
sonnel to achieve the long-term goal of his office. 

Reading and Visual Fatigue 
Leonard Carmichael 
Tufa College 

The paper reports experiments on long periods of reading 
in an effort to study visual fatigue, conducted by Prof. Walter 
F. Dearborn,'the author of this abstract, and a number of as¬ 
sociates. A Kodachrome film shows the newly developed 
electrical recording technique used in the experimenU. Twenty 
college and high school subjects read for two periods, each of 
which was 6 hours long. Half of these subjects read from the 
ordinary printed pages of a book; the other half, from a micro¬ 
film projection of book pages in a commercial microfilm pro¬ 
jection device. Two books, one “dull” and the other “inter¬ 
esting,” were read by each subject. Continuous recordings 
were made of every eye movement occurring during each of 
the two 6-hour periods for each subject. These records, totaling 
approximately 15 miles in length, were later edited and tabu¬ 
lated, and a number of indices, such as number of blinks, num¬ 
ber of fixation pauses, number of regression movements, num¬ 
ber of lines read, and the like, were studied. Careful evaluation 
of the results indicates that there was no statisUtally sig¬ 
nificant change in level of comprehension of the meaning uf 
the material read or in any of the recorded charact^sties of 
the eye movements during any 6-hour period. Some subJecUve 
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^tifue rqiorts were givent but these were not related to any 
inaasutable Iom of efoiency in reading. The conclusion is 
therefdre presented thati for the typical group of subjects 
who were studied^ continuous reading for this length of time 
produced no measurable fatigue. Some industrial, military, and 
educational implications that may be derived from the study 
are suggested. 

EnTirofiaieat and Cultujre in the Last Deglaclation 
Carl O. Sauer 
Uaiversity of California 

Postglacial time diners from place to place, and the term 
is unsuited for dating the history of man. Critical markers of 
time may, however, perhaps be found in the culmination of 
the last glacial maximum and the ending of the subsequent 
deglaciation. For these, ages of 25,CCO and 7,3GO years, re^ 
speclively, are suggested provisionaily. 

The pluvial climates that prevailed in low intermediate 
latitudes over areas now arid and semiarid, as in the Amierican 
Southwest, arc referred to a time anterior to deglaciation. 
During the latter the contemporary pattern of climates pre> 
vailed, with some exceptions in higher latitudes. 

Degladation caused notable rise of sea level, the modern 
shore lines for the most part dating from the end of this period. 
It was also a major time of building of food plains, of the 
formation of fresh and salt-water nrarshes, lakes, and lageens. 
Optimum conditions resulted for plants and animals of shadow 
water, marsh, and alluvial habitats. 

The Upper Paleolithic hunters gave way to the McscUthic 
folk, with new basic economies. Among them w ere progressive 
groups of sedentary, riparian habits, developing skills in 
urilking the resources of the waterside. The beginnings of 
cultivation and even of domestication fall into this period. 
The cradle of the new cultures is suggested as in southeastern 
Asia, from which the new ways of life spread also to the New 
World, by infiltration across high latitudes and then dow n the 
Atlantic seaboard. 

Scholarship and Intelligence Problem 
William L. Laager 
Harvard Uaiversity 

An important feature of the recent reorganization of the 
armed services is the establishment of a new Central Intelli¬ 
gence Agency, which in the future will direct and coordinate 
all thti intelligence activities of the Government in so far as 
they pertain to the national security. This involves not only 
the problem of collecting essential inform.ation, but also the 
work of research, analysis, and presentation—in other words, 
a largely scholarly function. The first serious efforts at ex¬ 
ploiting the resources of American scholarship in the fields of 
the soda! sciences were made during the recent war, and the 
new agency U bdng organized on the basis of the experience 
then gained. There is no longer any question that, with the 
oounfcry’s new position in world affairs, countless foreign prob¬ 
lems rtquir^ careful study by specially trained personnel, 
tlte new experiment promises well not only to meet an urgent 
governmental requirement, but also to react upon the work in 
the sodal sciences themselves, with particular reference to 
coqperatfdn and integration. But an immediate and urgent 
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problem is that of finding suitable personnel, and this is a 
problem that should be view ed in the light of the larger pro¬ 
gram of government-supported research and training. 

A Graphical Analysis of Respiratory Problems 
Wallace O, Fean 
University of Rochester 

A description is given of a diagram in which oxygen and 
carbon dioxide pressures in the alveolar air of the lung are 
plotted as coordinates. This diagram greatly simplifies the 
understanding of the mathematical relation between the rate 
of oxygen consuirption, the rate of COt output, the minute 
volume of the ventilation, and the varying com.position of the 
inspired air. The advantoges of the diagram depend upon the 
fact that it can represent by straight lines the following: (1) 
the COs and Ot tension breathing pure Os at any given altitude, 
(2) the various COt/Os exchange ratios (R.Q.) at any given 
altitude, (3) the volume of the alveolar ventilation per minute 
for a given rate of oxygen consum.ption and altitude or for a 
given rate of COs output and altitude. 

Not straight lines but curves can be drawn on the same 
chart representing (1) the percentage saturation of the arterial 
bleed. (2) the cardiac output at given venous pOs tension, (3) 
the vencus pO* at a given cardiac output and other quantities. 

The use of this diagram for predicting the respiratory re- 
rpenee is illustrated by experiments depicting the movements 
of the alveolar point while (1) rebreathing in a closed vessel 
in air or Ot, (2) inhaling gas mixtures with high COj in Oi or 
air, (3) holding the breath in Ot or air, (4) overventilating the 
lungs, (5) inhaling high Ot or high Nt mixtures, (6) ascending 
to high altitudes slowly or rapidly, (7) using pressure breath¬ 
ing to increase the pOt in the lungs and raise the altitude toler¬ 
ance, and (8) breathing COt mixtures at altitude. 

The paper illustrates the great advance in our understanding 
of respiratory problems which came about during the war due 
to activities in many different laboratories. 

A Fragment of a Greek Uncial Manuscript 
in Washington 

Werner Jaeger 
Harvard University 

The Rare Book Department of the Library of Congrese in 
Washington possesses an interesting single sheet of parchment 
which is of venerable age. It is covered with Greek text written 
in a beautiful, sloping, uncial hand. This parchment contains 
a fragment of early Christian literature, but there is no indi¬ 
cation of either the title of the work or Us author. The sheet is 
folded in the middle and thereby divided into two folia, both 
of which, recto and verso, arc covered with text. These folia 
apparently represent the outer sheet of a quite which has at 
some time or other been removed from a manuscript of un¬ 
usually fine quality. To what manuscript did this sheet origi¬ 
nally belong, and Is it lost or atill in existence? 

The present paper undertakes to identify the author and the 
work contained in the Waslington fragment. It is possible, 
by comparing the handw riting on this sheet with that of other 
uncial manuscripts of the same type still extant, to identify 
the manuscript of which the fragment originally formed a part, 
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and to ddiiinit the time when the Ktipatatioa occurred. Tlie 
paper then proceeds to trace the history of this losnusctipt, 
on which the Washington fragment aheds interesting new light, 
through the Middle Ages and early Renaissance and tries to 
determine the period in which it was written and the part of 
the world from which it originated. 

Ancieoc Mathematics and History of Civilization 
O. £. Neugebauer 
Brown University 

In the history of the exact sciences the Hellenistic period will 
always be of special interest. 

The analysis of the early development of mathematics 
reveals a variety of influences on this period, w’hich extends 
from about the fourth century B.C. to the third century A.D. 
Ceast effective appears to have been Egyptian mathematics, 
because of its primitivity. The Babylonian contribution, how¬ 
ever, was very great for the development of alget^ra as well 
as matheniaiical astronomy. ConsectueiiUy, very different 
strata ofGreek” mathematics can be distinguished. Though 
classical ** Euclidean” mathematics constitutes an enormous 
progress both in 'methods and results, its practical limits were 
soon reached. The survival of mathematical knowledge during 
the Middle Ages is to a large extent due to the continuity of 
the oriental tradition and to mathematical astronomy. It is 
especially the Persian and Arabic scientists who must be 
credited with the integration of the different layers of mathe¬ 
matical sciences into a larger unity sufftcienUy broad to provide 
the material needed for the development of mathematical 
astronomy, optics, and mechanics in the Renaissance. 

Mao's Greatest lUusioo 
Robert L. Schuyler 
Columbia University 

During almost the entire course of man’s existence he has 
taken it for granted that he occupied a central position in the 
physical universe and that nonhuman objects and beings pos- 
sessed attributes similar to his own. This illusion of anthro¬ 
pocentrism and anthropomorphism has been the greatest of 
all his illusions, and the most pregnant in its consequences. 

We can no longer believe that we are literally at the center 
of the universe, as was believed by everybody down to about 
10 generations ago; but it is still (losslble for us to believe that 
we are at theajiex of creation, though there is no satisfactory 
basis for this belief, which appears to be nothing more than 
an insunce of wishful thinking and a delurion of grandeur. 

The remedy for it is the spirit of humility. Morally wise 
dien of science and philosoph)' have recognized the necessity 
of humility for the acquisition of knowledge and the attain¬ 
ment of serenity; and in the realm of historiography the cure 
fw the illttsSon that exalts out own age at the expense of All 
Others is that form of humility known as historical-mindedness. 

Hie Migradon of the Methyl Gfoap io the Body 
Vincent du Vigneaud 
Cornell University Medical College 

^the experimental background which led 
the liitriior and his co-workers to the concept that the body 
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is incapabie of generating methyi groups for the niediylkd^ 
of certain nitrogen- and stdfur-contahimg compounda of the 
bodXf but it dependent on the presence in die diet of roOthyi 
grouipa in a utUizable form such as in methionine and cboiine^ 
and that a process of transmethylation is invoived in ceVtaiy 
steps in the intermediary metabolism of the body* ,, 

Direct proof of the transfer of the methyl grot^ was ai; ** 
forded by tracing the migration of the methyl group by labeling 
it with deuterium. More recent work on transmethylation in 
which the methyl group has been labeled with O*, the mdio^ 
active isotope of carbon, is also presented 

Streptomycin in the Treatmeot of lofectitms 
Chester S. Keefer 
Massachusetts Memorial Hospitals 
and 

Boston University School oflMedidtie 

Streptomycin has l)een used extensively for the treatment 
of nwny infections that fail to respond to other chemothera¬ 
peutic agents. The results of its use in tuberculosis, tulareihia, 

//. if^flu^izae infections, brucellosis, and gram-negative bacil- 
laiy infections are discussed. The discussion includes the 
over-all refills In 3,000 cases. 

Franklin-GreeDe Correspondence 
« waUam G. Roelker 

Rhode Island Historical SodsQr 

An unpublished translation, in Franklm’s luunistaluibie 
hand, of a Spanish letter to Miss Catharine Rzy from Don 
Laureano D<mado del Castillo, Cadiz Bay, June 7,1751, ts one 
of the rare items recently acquired by the American Philo- 
Bophica) Society. The original Spanish is awkward and formal, 
hut the translation is in Franklin's charmingly fluent prose. 
Other letters added to the Society's library include the *'Be 
gone Business” and the famous''multiplication” letter. These 
letters have always been in the possession of the family. 

The correspondence between Franklin and Mrs. Catharine 
Ray Greene is the record of their kmg frienddiip, which en¬ 
dured from the day they met in 1754 until his dei^ in 179Q* 

Yet all these years they saw each other on but hve occaaiona* 
Much has been written about it, but these letters reveal a 
gay, tend^, "dieerful and agreeable Benjamin Fraoklm,” who 
has never before been so disclosed to the public. 

Catherine Ray, later Mrs. William Greene, had met Franklin 
at her sister Judith Hubbard’s in Boston while on one of her 
periodic escapes from Block Island, 12 miles out at sea from 
Point Judith, the tiny islet where she was bom and raiAed* 
"Katy,” as Franklin addressed her, or ”Caty/' as sh« 
herself, was the daughter of Simon Kgy and his second 
Debomh Greene, a great granddaughter of Roger Wiffiama. 
Other members of the extenttve Greene faipi^ to appear 
prominently am Nathanael, the Revolytumaiy GoiEicrali wlpr 
married City’s niece, "Kitty” littlefleld, and Ms hi^riMv 
* Etihu^ who mait^ Franklin's grandmece, jane , 

On the FrtfcnkUn ride, after Frankliu himself^ RWid 
important is Jane, his favorite si|Ur and laile of 
Mecom of Boston. Jane eariy became attatdiad^ '^^ Cgtyi , 

she hgd met alter John Frahklin iad marri^ dm wijhNf 



Hubbard in 1753. Caty and Jane were aome 20 years apart in 
tbdr agei and relatiocabip wax* in a way, that of parent and 
child, Caty calling her **iny mama and friend/' 

The Lipit4sbtar Law Code 
Francis R. Steele 
UolTersity Museum 
Unirersiiy of Ptooeylvania 

Only last March four tablet fragments in the Nippur 
Collection of the University Museum were identified as parts 
of a single tablet upon which had been inscribed a law code in 
the Sumerian language. This code proved to be nearly two 
centuries older than the celebrated Babylonian law code of 
Hammurabi. Heretofore, it has been generally held that the 
Hammurabi law code was the oldest in the world, and credit 
for the codification of law has been assigned to this famous 
king of the First Dynasty of Babylon. Now, however, we find 
that Hammurabi had a predecessor in a relatively littlC’-known 
king of a slightly earlier period, l.ipiMshtar, king of the city 
of Isin, 

It is the purpose of this paper to describe the discovery, 
identification, and reconstruction of the Sumerian law code 
from the four tablet fragments with the assistance of other 
tablets containing excerpts of Sumerian law from the same 
code. A brief statement of the historic situation, based upon 
the revised Babylonian chronolog>\ follows in order to place 
the two law codes in their proper places in time. Then the inter- 
relationship of the Babylonian and Sumerian law codes is 
discussed and illustrated by passages from the respective 
codes. Finally, the significance of the new law code lor the 
social history of southern Mesopotamia is pointed out. 

Why Union Education?—Aims, History and 
Philosophy of the Educational Work 
ofthelLGWU 

Mark Starr 

loternariooal ladies' Garment Workers' Union 

The International Ladies' Garment Workers' Union was 
chartered by the national American Federation of I^bor in 
1900 to organise the makers of women's garments. It now 
has over 400,000 members in 4S5 locals and is strongly estab¬ 
lished in most of the metropolitan areas of the United States 
and Canada. The union's educational work and its motivating 
philosophy show three distinct phases: 

(1) Agitation for remedial action against sweatshops to 
give the garment workers confidence in their own union solidar¬ 
ity and united action. In this the ILGWU received the support 
of progressive politicians and social, civic, and religious groups. 
Since the union was largely composed of immigrant workers, 
the early formal classes were largely m English, citizenship, 
and hifitol^r, orienting them to the American scene. 

(2) When the uidon's struggle for recognition as a nation¬ 
wide force in the industry had been won, there was a shift in 
its educational activity to establish a relation of understanding 
with the community and a participation in varied forms of 
welfare work. In the New Deal pfcriod a rapid increase in 
mernlierdiip of American-bOTn youth with high school back¬ 
ground and the union's enla^d financial resources made it 
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both necessary and possible to strengthen the relationship 
of the union to other sections of the community. Iliis com¬ 
munity activity was especially strengtiicned in wartime. The 
ILGWU continued its attempt to secure cooperation ol out¬ 
standing forward-looking men and women in improving In¬ 
dustrial conditions. 

(3) Current union education has a threefold task: 

(a) Union self-education for new members and the com¬ 
pulsory educational qualifications for its officers; and depart¬ 
ments in research and industrial engineering to estimate trends 
and techniques in the garment industry to guide the policy of 
the union. 

(b) The provision of social, reaeational, and cultural 
opportunities directly, where necessary, but through com¬ 
munity agencies wherever possible. 

(c) The promotion of the study of industrial relations in 
conjunction with institutions of higher learning as a reflex of 
efforts in labor-management cooperation and the provision of 
health and welfare benefits. 

The ILGWU aims by its educational work to replace social 
illiteracy by civic and political maturity and by the preparation 
and training for living in its broadest social implications. 

Cepheids of the Small Magellanic Clouds 
Harlow Shapiey 
Harvard College Observatory 
and 

Virginia McKibben Nail 

Peculiar differences, in basic physical operations, from one 
galaxy to another are again suggested by current studies of 
Cepheid variables in the Large and Small Clouds of Magellan. 
I^'orty-nine new photographic light curves are pieaenled, with 
observations based on a homogeneous magnitude system. 

Anomalous characteristics appear among the hundreds of 
variables in these nearest of external galaxies. The Large 
Cloud appears to follow our owm Galaxy’s pattern in the dis¬ 
tribution of period lengths. There are periods of all values from 
about 2 days to 100 days, with a maximum frequency near 4 
days. In the Small Cloud, which is distant from the Large 
Cloud only about 10 killparsecs. and is similarly irregular in 
form, the maximum frequency is around 2 days-^in fact, most 
of the periods of Cepheids in the Small Cloud fall in the interval 
of period lengths that is almost completely avoided by Large 
Cloud Cepheids. 

Some a^itional results are now reported that again empha¬ 
size deviations from the conveniently assumed large-scale 
uniformity of the laws and operations of nature throuf^out 
the Metagalaxy. In the Magellanic Clouds. Cepheids of about 
8-day period lengths have eingle maxima; in Uic Milky Way 
many of that period length have double maxima. But in the 
Clouds those with periods from 9 to 11 days mostly have 
double maxima, although in that interval the Milky Way 
Cepheids have ringle maxima. That is, there is a slift of 2 
days in the appearance of this significant phenomenon. 

The importance of these and similar results lies in their 
Indication of cosmic nonuniformity, either in the distribution 
of the orifi^nal chemical elements out of which stars are formed 
or in the hydrodynamical operations of a pulsing star, depend¬ 
ing on position in space or environment. 
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The Ereedmeo and the Slaves of God 
XiTiUtafli litta Wemmioa 
Coluiabis Unlvenity 

In First Corinthians 7 the Apostle Paul »et forth ihc equals 
tarian principle which h® thought should prevail in the new at Delphlt a system had arisen by iwddch a slave night wdeetti 

Christian grcups. A slave who was baptised became a ** freed- himaeif through a trust purchase toade by the god. When the ^ 

man of the Lord.” A free man who accepted Christianity be- god bought him, automatically the slave became free betaiiae 

came a slave of Christ. This meant that differences in status the god had no slaves. The new freedman often Contflwted 

could have no significance within the Christian communities, to serve his former owner for a time* This form o| serv^, and 

Each convert had been bought at the price of Christ's sacrifice; the labor contract which covered it, was called a 
and each one was to submit himself to God as a slave, whatever Paul had this legal formula of the Greek world in mind when 

the actual social status which he had at the time of his con- he^g^ke of the freed man of the Lord. The idea, however, rite 

version. At times Paul also speaks of himself, with genuine free man who became the Slave of God was not Greek but 

humility, as a slave of God; and thb idea has come dovm in the came from the Semitic background of Saul of TViraua. 


Churdh; in the bulls of in 

thtttt^ves under the huuUsik 
The Greek temple oigaiisgatioQS ndgitt 
Greek gods did not have t^em* The Sendtic on the 
hand, d«d Itave slaves. In riie Greek dty^tea, pariMar^ 
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Ellsworth Huntiagton 

1876-1947 

Yale’s Prof. Huntington was such an earnest, energetic 
searcher after truth, so desirous of making the best 
possible use of avaUable information, so bold in pre¬ 
senting challenging hypotheses, and so skillful as a writer 
that his passing will be widely mourned. His early geo- 
lo^cal work was so notable that he was starred as a 
distinguished geologist in American men of science. He 
^^ceived medals from leading British, French, and Amer¬ 
ican geographical societies for geographic exploration 
in litt^-known areas in Asia, and the “Distinguished 
Service to Geografdiy Award" of the National Council 
of Geography Teachers. He served as president of the 
Association of Amerioon Geographers, the Ecological 
Society of America, and the American Eugenics So¬ 
ciety, and as associate editor of the Geographical Remew^ 
Economic Geography^ Ecology, and Socid Philosophy, 
Numerous historians, economists, anthropologists, 
meteorologists, climatologists, physicians, and many 
others have frequently cited one or more of his numerous 
publications and acknowledged his stimulating influence 
in their fields. His several geographic textbooks have 
been widely used, serving students on all levels from 
grammar school to postgraduate work. An extensive 
investigation made a decade ago revealed that he was 
the most widely known American geographer—known 
not only by people interested in the earth sciences but 
by educated people generally. Several <rf his books have* 
beeri translated into other languages. 

Huntington is known especially for his researches in 
seven great fields and for the presentation of findings 
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so attractively that reading b a pleasure* His prefionged 
studies of past climates established that there have been 
highly significant changes of dimate and that these were 
pulsations, not cydes or progressive. He proved by 
numerous factual studies that climatic conditions have 
profound influence upon man and hb culture, upon 
other forms of life, and upon geologic processes. He also 
proved that the changes of weather, dthou^ brief and 
erratic, affect man’s health, attitudes, and adiievments 
and even his energy and longevity. He assembled 
convincing evidence that the dbtribution of “dvili* 
aation" over the earth corresponds with that of dimate. 
The dimate best suited for intdlectual activities h one 
having frequent changes of weather, well-marked seasons, 
and enoudi warmth and rainfall to permit extensive 
agricultural production, but not too mudi warmth. He 
concluded that temperatures above 68^ ore uricondudvc 
to thought, while frequent drops below SO** ate dbtinetty 
stimulating. Hb theories that changes in the sun are 
major causes of terrestrial climatic changes and ^t 
frequent, relativdy mtenw, cydonic dbturbances, 
“storms," are conducive t6 mt^ectual progress have 
stimulated much discussion and cver-wideriing adoptiofi. 
One of hb several stimulating theories b that not only 
has dvilbation shifted northward into cooler dimates ks 
mankind has advanced in hb culture, but for eadi ctf the 
chief crops and types of farm anhn^ there has be4^ a 
northward improvement (m the Northern Hemb^dre) 
in yield and quality almost to the poleward margb^al the 
crop’s or animal’s range. 

Huntington, although sometmies (xmsiidettd to l^;«n 
‘^extreme dxvironmenta3bt^ by t^ns 
r^ hb weeks eerefuBy, was l^y a 




k »eeondftty or m- 
' 4$^^ tlie great influences 

<k abi^ve ii^patio4 siod of the intertuarriage ot certain 
types ^ people ere fftressed in bis The diatackr of races 
(1924) axid ^txarated npem at length in Mo^springs of 
(1945). In bb Human habitat (1927) this 
Bttbjact is attractively and briefly presented^ 

Himtington teas the author or oo-author of more than 
25 voiuntes> contributed a diapter to eadi of about 20 
other books^ and wrote more than 130 articles, more 
than a score of which were in magazines of wide circu¬ 
lation. His books include Exphretions in Turkestan 
(19C^, Pulse of Asia (1907), Palestine and H$ trans^ 
formetion (1911)^ The climatic factor Os iUnsirdci in 
arid America (1915), Cioiiiaation and cUmete (1915,1924), 
World pmer and mlution (1919), The red man's con¬ 
tinent {19\9), Principles of human geography (1920- 
1940), Principles of economic geography (1940), ClimcUc 
changes: th^ ncture and causes (1922), Earth and sun 
(1923), The ehcracier of races (1924), West of the Pacific 
(1925), QuoHemary dimeies (1925), Pulse of progress 
(1926), Builders <f America (1927), Weether and health 
(1930), Living geography (1932), Tomorrow's children 
(1935), After three centuries (1935), Season of birth (1938), 
and Geography of human affairs (1947), 


MaimprUtgs of cwUiMation (194$) is a monument not 
(Hily to bis eac^onal erudition, energy, and persistence 
but to American science. Indeed, T^, in its recent 
obituary, diaracterizes it as surpassed only by Toynbee’s 
classic in breadth of scholarship, wide interest, and lit* 
eraiy attractiveness. 

Dr. Huntington was bom in a manse in Galesburg, 
Illinois, went to southwestern Asia upon graduating 
from Beloit Cdilege in 1897, retumsd again to Asia for 
further extended exploration iidter two years at Harvard 
(1901*-03), and carried on years of fleid research in south¬ 
western United States and Mexico, Later he did ex¬ 
tensive held wenrk in Europe, Africa, Australia, and 
South America. No other geographer has made such 
prolonged and varied foreign field studies, and none has 
shared his observations so attractively. West pf the Pacific 
is considered by some competent persons as a “gem” of 
descriptive geography, but most of his works include 
elective descriptions. His death, from a heart attack on 
October 17, 1947, terminated his work on The pace of 
history, a supplement to Mainsprings of civiliaction. 
Undoubtedly Huntington’s influence will be considerable 
as long as our civilization continues. 

SXKFHEN S. ViSHER 

Indiana Umversity^ Bloomington 
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BorwwI F. Rleaa, profewor of p»y- 
ciiotagy, Hunter College, hee been ap- 
ppinted r^Mtrch eeeociate, Department 
o( Animal Savior, American. Museum of 
Natuna HJetory. Dr. Riess, who is spend- 
iag a year at the Museum as a Gcggen- 
helm Felknr, is investigating biochemical 
factors ailectiDg behavior in ahmmals. 

SraM Aateos. formeily of Harvard 
University tmd the Cemegie Institution of 
WiiiKiitgton, h«f been apfMinted reseat^ 
associate in ghKhri geology, Oiieego 
nilatHriki Hlitor^ a^ Cbteng. 

oitM Uu# pMeuKit of Mdogy, West 
Cfiipii. Unimi y»ive«tlty, Chengtu, has 
: beto Ki>i>ot!itM resevch assoeiate in the 

r.' 'has resignied as assoiriate 

';^'-siageiy,' ^ Dni> 

Btuesii'af 
'vflsalth' OqjsstanSnt,' 


Government of the District of Columbia, 
Washington, D. C. 

Hayse H. Black, formerly officer in 
charge, U. S. Section, International Joint 
Commission Boundary Water Pollution 
Investigation, Detroit, has been ap¬ 
pointed associate professor of sanitary 
engineenng, Department of Civil Engi¬ 
neering, State University of Iowa. 

Laurence H. Snyder, dean of the 
Graduate College, University of Okla¬ 
homa, has been giving talks at various 
institutions on the general Subject of 
human and medical gene tics. On October 
23 he spoke before the student body at 
, HolHns College, Virginia^ (m October 28, 
before the Fort Henry Academy of 
Medicine, Wheeling, West Virginia; on 
December 5, before the Terre Haute 
Academy of Medicine; and Oh December 
11, at annual initiation ceremonies 
oi Phi Signu at the University of Texaa 

Willard itouae JiUeon, geoloi^ and 
engineeT, Frankfort, Kenpiicky, imd fer- 
director of the Katitubky Geddglcal 
Burvey, baa bsen appointed professor and 
head, Departtpent of Ckdlcgy, Tramyl- 
yania CoUiege, Lexingt^, Kentucky. 


Walter Bueblcr, a graduate of Purdue 
University and past-president of the 
American Wood Preservers Association, 
has been appointed consultant in wood 
technolcgy and preservation, School of 
Forestry, University cf Florida, 

Sidney Q. Janus has been appointed 
part-time professor, and A* S. OUck-* 
man as instructor, in the Department of 
Psychology, Georgia School of Ibch- 
nology. 

Grants and Awards 

Six new grants for research In men¬ 
tal health under the National Mental 
Health Act have been recommended by 
the National Advisor)' Mental Health 
Council and approved by Thomas P«irran, 
Surgeon General, U. S. Public Health 
Service. Institutions receiving the grants, 
wid their project directors, follow: UniverT 
sity of California, Berkeley, Karl M. Bow¬ 
man, professor of psychiatry and medical 
superintendent, and Jurgen RuMdi, re- 
scordi psychiatrist and lecturer in psychi¬ 
atry, Lfngley Porter CUnic; Columbia 
pmversity, College of Physicialis and 
Surgeons, Ahngr Wotf* associate professor 
of neutopathokgy; I he Roscoe fi. Jack- 




m 




ma Meroorhil T-aboraiory, Bar Harbor^ 
Maine, J- P. Scott* chairman, Division of 
Behavior Studies; Mu lota Sigma Fra¬ 
ternity, Illinois School for the Deaf, Jack¬ 
sonville, lilinc^, M. Arllne Albright, 
associate professor of education and psy- 
cbometrist, and president, M u Iota 
Sigma Fraternity, Milwaukee, Wisconsin; 
Wayne Univcrsiiy School of Public Af¬ 
fairs and Social Work, Detroit, Michigan, 
Fflte Redl, professor of social work, and 
RbttMd Uppltt, director of research, Re¬ 
search Center for Group D>'namics 
(Massachusetts Institute of Technology); 
and Wesleyan University, Middletown, 
Connecticut, David C. McClelland, as¬ 
sistant professor, Dqjartraent of Psy¬ 
chology. 

Charles Clemon Beam, Indiana, bot¬ 
anist, received the second Mary Sope Pope 
Medal of the Cranbrook Institute of Sci¬ 
ence, December 18, in recognition of a 
lifetime of collecting and publishing on 
the Indiana flora, and especially for his 
work, Flora of Indiana, 


pediatrics, will be prsiidcnt ol the 
School. Cost of the focir i^eeka will be 
|P6 for tuition, and $80 for board and 
room in one of the University residence 
halls. American applications should be 
submitted by March 15 to the Director, 
Institute of International Education, 
2 West 45th Street, New York 19, New 
York, marked Birmingham University 
Medical Summer School.” 

Meetings 

The 1948 annual meeting of the 
American Inatitute of Chemlats will 
be held Saturday, May 8, 1948, at the 
Hotel Pennsylvania, New York. The 
program, to announced later, will 
commemorate the Silver Anniversary of 
the Institute, which was founded in 
New York in 1923. * 

The First International Polio¬ 
myelitis Conference will be held at the 
Waldorf-Astoria Hotel, New York, July 
12-17, 1948, under the sponsorship of 
the National Foundation for Infantile 


stradoni of muscle testing and treatment 
procedures, and a film progitoi. Co¬ 
ordinating this phase of the Conference 
will be an advisory committee consisting 
of ’Hiomas Q. Hull, director of scientific 
exhibits, American Medical Association, 
and Charles Branch, director of scien¬ 
tific exhibits, American College of 
gcons. 

Conference headquarters have been ea* 
tablished in the Waldorf-Astoria under 
the direction of Stanley £. Henwood, of 
Chicago, who has been appointed execu¬ 
tive secretary. 

An International Rheological Con-^ 
gross will be organieedf on the initiative 
of the British Rhei>lo^t*s Club, by a 
group of Dutch rheologists under the 
sponsorship of the Joint Committee on 
Rheology of the IntcmationaJ Council 
of Scientific Unions and the Rheological 
Committee of the Royal Netherlands 
Academy of Sciences at Amsterdam. The 
Congress will probably meet in Scheven- 
ingen, Holland, September 21-24, 1948. 


Colleges and Universities 

The Medical School of the Univer¬ 
sity of BUmlngham, England, will 
conduct a four-week Post-Graduate Sum¬ 
mer School, July lO-August 7, 1948, 
which is intended for American, British, 
and European students, both men and 
women, who have done advanced study 
in the apprt^riate fields of science and 
medidne. The session, to be divided into 
two terms of two weeks each, will offer 
the following main courses: (A) The 
PhysloJogy of the Sex Hormones, four 
weeks, 16 seminars; (B) Normal and 
Abnormal Fat Absoqition in Experi- 
mentai Animals and hto, first term, 8 
seminars; and (C) Lipoprotein Asso¬ 
ciation in Biological Systems, second 
term, 8 seminars. Several short courses 
will be arranged in each term, as well as a 
series of visits to leading hospitals, 
medical centers, and pliices of historical 
interest in the vicinity. Opening speakers 
at seminars wilt include S. Zuckerman, 
professor of anatomy, University of 
Birmingham, and A. C. Frazer, professor 
of pharmacology, University of Birming¬ 
ham. J. J. Elkes, lecturer in phannacol- 


Paralysis. More than 60 foreign countries 
are expected to be represented by officials 
who will be asked to present summariza- 
tions of the problems of poliomyelitis in 
their countries at a special session which 
will be in charge of Thomas Parran, 
Sjrgeon General, U. S, Public Health 
Service. Basil O’Connor, prerident of the 
Foundation, will be the official host to 
the delegates, while Hart E, van Riper, 
medical director of the Foundation, has 
been appointed general chairman. Scien¬ 
tific and technical papers on research and 
treatment of poliomyelitis Will be pre¬ 
sented by professional authorities from 
this country and abroad, and in addition, 
the program will include panel discussions 
on the various subjects. The program is 
being arranged by an advisory board 
including Irvin Abell, clinical professor 
of surgery, University of Louisville; 
Monis Fishbein, editor, Journal of Ihe 
American Medical Association} David 
Lloyd, associate member, Rockefeller 
Institute for Medical Research; Kenneth 
Maxey, professor of epidemiology, Johns 
Hopkins University; Rustin McIntosh, 
professor of pediatrics, Columbia Uni¬ 
versity; Frank Ober, professor emeritus 


The provisional program follows: Tuest- 
day morning, general lecture on Recent 
Developments in the Theory of Viscosity; 
afternoon, communications from the Joint 
Committee, and general lectures on No¬ 
menclature, and Fundamental Experimen¬ 
tal Methods; Wednesday morning, sec¬ 
tional meetings; afternoon, lectures on 
Solutions of Macromolecular Substances, 
and Russian Work on Rheology; Thurs¬ 
day morning, sectional meetings, and lec¬ 
ture on Relations Between Stress and 
Strain in Complicated Systems; afternoon, 
lectures on Abnormal Substances and 
Abnormal Phenomena of Flow, and 
P^hophysical Aspects of Rheology; 
evening, Informal dinner and entertain¬ 
ment; Friday morning, sectional meet¬ 
ings, and lecture on Rheological Problems 
in Biology; afternoon, lecture on Rheology 
in Industry, and communications from 
the Joint Committee; Saturday, and pos¬ 
sibly the following Monday, excursions if 
sufficient interest is shown. 

Those wishing to present a paper should 
communicate with the first secretary, 
Dr. R. Houwink, Rubbcr-Stichting, 
Julionalaan 134, Delft, Holland. Manu- 
scripts must not exceed a maximum 


ogy, and P. L. Krohn, lecturer in anat¬ 
omy, both of the University, will be 
deans of Oie School for the first and 
secoftd terms, req)cctivejy, while Sir 
Leonard Parsons, dean, Faculty of 
Medicine, and emeritus professor of 


of orthopedic surgery, Harvard Univer¬ 
sity; and Thomas Rivers, director, 
Hospital of rite Rockefeller Institute for 
Medical Research. 

In addition to the sessions, there will 
be a scientific exhibit section, demon¬ 


space of 3,000 words, formulas and 
diagrams included, and must be received 
before May 1, 1948. The maximum time 
to be allowed each paper In the eectlonal 
meetings will be ab^t 30 imputes, ahdit 
is expected that the speaker wlU ghm 
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of piafiet 90 diat 
tt 33 ^ fiode will be available for 4 iacuft- 
•Ion. lUpxinfs of all papers will be 
lorworded to patiicipanu at least a 
mootfa in advance of the Congress. 
Registration fee will be about $5.00, 

The orgaaiasing Committee, headed by 
J. Mi Burgers, chairman, and Dr. 
Houwink (Rheological Committee of the 
Netherlands Academy of Sciences), con- 
sisU of H. Kramers (Netherlands Physical 
Society), A. J. Stavennan (NetheHant!s 
Chemical Society), R. N. J. Saal (Section 
of Oil Technics, Royal Institution of 
Engineers), A. van Roasem (Society for 
Materials), and H. C. den Daas, assistant 
secretary. 

The Indiana Academy of Science 

held its 63rd annual meeting, October 
16-lS, at Ball State Teachers College, 
Munde, Indiana. The annual banquet 
was held Friday evening, followed by an 
address by J. F. Mackcll, president, on 
^'Graduate Degrees for College Science 
Teachers.” An anonymous donor has 
made possible the establishment of an 
annual award to be given in each of two 
sections of the Academy for outstanding 
work during the previous S years. The 
awards will bear the names of past> 
|)residcnts. At this meeting Ray C. 
Friesner, head, Department of Botany, 
Butler University, was awarded the John 
M. and Stanley Coulter Prize in Botany, 
and J. Paul ^ott, formerly of Wabash 
College, was granted the David Starr 
Jordan Prize in the Zoology Section, 
Approximately 100 papers were read at 
the 12 divisional meetings on Friday and 
Saturday. 

At the close of the business meeting 
Winona Welch, DePauw University, was 
elected president; Mason Hufford, Indi¬ 
ana University, vice-president; 0. B. 
Christy, Ball State Teachers College, 
secretary; Donald £, Miller, Ball State 
Teachers College, assistant secretary; 
W. P. Morgan, Indiana Central College, 
treuureri Edwards, Ball State 

Teachers College, editor; and WilHam A, 
Daily, Butler University, press secreury. 

The press secretary has announced 
that the 194S annual fall meeting will 
be held October 2S-30 at Indiana Uni¬ 
versity; Bloomiiigton, 

T« Mgitiiltion« as the newly ap¬ 
pointed manager of development, U. $, 
Industrial Chemicals, Inc., will Supervise 
all pilot and engineering develop- 

im 


ment activities of the company. Dr. 
Manninen has been with USX since 1937. 

Centro Reaearch Laboratotiies, 
Briarcli0 Manor, Now York, have 
recently become associated with Chem- 
isch-Technisch Adviesburcau, Haarlem, 
Holland, which is directed jointly by J. 
Rinse, a leading research worker on the 
continent in the held of organic coatings, 
plastics, pigments, and associated mate¬ 
rials, and W. Dorst, a specialist in plant 
layout, especially design and the practical 
application of paints and other coating 
materials. The Holland plant has carried 
out extensive studies in the chemistry 
of both raw materials and intermediates 
such as the polymerization, dehydration, 
vinylation, and blowing of linseed, soy¬ 
bean, tung, oitkica, and castor oils, 
resin modification, chlorination of rubber, 
the formulation of fungicides and preser¬ 
vatives, and the products of pigments and 
other raw materials. The development of 
new and interesting products such as 
metal putties, plastic coatings for con¬ 
crete, and grease-resisting and shrinkage- 
controlled textiles is anticipated by Cen¬ 
tro as a result of this new association 
with the Dutch concern. 

Recent Deaths 

O. H. Hardy, 80, formerly Sadlelrian 
professor of mathematics, University of 
Cambridge, England, died on December 1 
in Cambridge. Prof. Hardy was recently 
named to receive the Copley Medal of the 
Royal Society. 

S. Lawrence Bigelow, 77, professor 
emeritus of general and physical chem¬ 
istry, University of Michigan, died 
December 3 in West Hartford, Con¬ 
necticut. 

Wesley O. Froncei 55, professor of 
colloid chemistry and electrochemistry, 
Ohio State University, died December 4 
of a heart attack. 

BoUins A. Emerson, 74, head of the 
Department of Plant Breeding at Cornell 
University from 1914-1942, and dean of 
the Graduate School from 1925 to 1930, 
died December 8 at Ithaca after a long 
illness. 

Lord Bayleigli, 72» ouetime president 
of the British Association lor the Ad¬ 
vancement of Science, emeritus professor 
of physics and chairman of the governing 
bo^, labial College of Science, died 


December 13 at his home nea^Witfaito, 
Essex, following a heart attack. 

Earl S. Johnstolit 58, chief of the Di¬ 
vision of Radiation and Organisin|» 
Smithsonian Institution, died December 
17 at his home in College Heights, Mary^ 
land, after an illness ol several months. 


The Amerlcoii Museum of Natural 
History is sending the first major Ameri¬ 
can expedition to the Cape York 
Peninsula, Australia, in March, for a 
6-month zoological and botanical explora¬ 
tion. The 1948 Arch bold Cape York 
Expedition will be led by Leonard 
Brass, Museum botanist, who has 
already left for Australia, and include 
as party memt^rs, G. H. H. Tate, 
curator, Department of Mammals, 
Hobart M, Van Deusen, also of the 
Department of Mammals, and G. M« 
Tate, who will be in charge of transpor¬ 
tation, and collection of insects, reptiles, 
and amphibians. This is one of a series 
of biological Investigations in Australian 
and New Guinea areas conducted by 
Archbold Expeditions, an organization 
established by Richard Archbold and 
affiliated with the Museum. This expedi¬ 
tion will concentrate on the collection of 
mammals and plants, although amphibi¬ 
ans, reptiles, and insects will also be sought 
for the Museum’s collections. The group 
expects to discoveranumberofnew species 
of both mammals and plants. Seedsoi palms 
and other-omamental plants wiB oJso be 
collected for cultivation at the FalrchUd 
Tropical Garden in Florida. It is believed 
that the most interesting and profitabk 
areas for collecting will lie in the northern 
}>art of the Peninsula, between Coen and 
Somerset. The group will establish a 
series of bases connected by water 
transport on the eastern coast of the 
Peninsula, and will cover not only the 
tropical rain forest areas there, but work 
into the western open Eucalyptus forest 
territory, making it possible to study a 
wide range of biological environments of 
the Peninsula. The plant collecdons will 
go to the Arnold Arboretum, which is 
giving financial 8upi>ort to the project 

Electronic engiiieer and physicist 
positions ore available in several 
Federal research laboratories, including 
the U. S. Navy Underwater Sound 
Laboratory, Fort Trumbull, New London, 
Connecticut; Naval Research Laboratory 
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Fkld SUtwMij 470 Atlantic Avenue, cn^neeting or phyaks, (c) any time- required. 

Boston; and the Cambridge Fidd Station, equivalent comhinatkrn of education and forme may be lecored from moat 
Wation Laboratoiiee, Air Material Coro- experience. All applicante for the position and aecomi-claae poet from «ivil 

inand, 230 Albany Street, Cambridge, of physicist must have completed 24 service regional offices, or from the U* S. 
Massachusetts. Salaries range from college semester houra in physics. In Civil Service CommiasSon, Washington 
$3,397 to $8,179 per year. To qualify, addition, all applicants must have had 25, D, C. Interested persons shculd asfc 
applicants must have completed (a) a from one to four years of progressive for Announcement No. 1-34(47). Ap- 
full four-year college course with major professit nil experience in the appropriate plications, will be accepted unt^ further 
work in physics, mathematics, or engi- field. Graduate study may be substituted noUcc by the executive Secretaries of 
ncering science, or (b) at least four years for ext^erience up to a maximum of two the Boards of U. S. Civil Service Ex- 
of progressive technical experience in years of experience. No written test is aminers at the laboratories natnod above. 


• A 

TECHNICAL PAPERS 

I 


The Common Cold: A Note Regarding 
Isolation of an Agent* 

Norman H. Topfino and Leon T. Atlas 

Ifivisum of Infectious Diseases, 
NaHonal JnstUuU of Health, Bethesda, Maryland 

For the past few months studies of the common cold have 
been in progress by the National Institute of Health. The 
infectiousne&s of nasal washings from cases of the disease and 
from laboratory materials has been investigated by intranasal 
inoculations of adult male volunteers* in a nearby correctional 
institution. Attempts to isolate and cultivate an agent or 
agents have been carried out at the Institute. 

On January 13,1947, nasal washings in sterile skimmed milk 
(/, 4, JO) were obtained from an individual within 24 hours of 
onset of cold symptoms. After lal>oratory studies to rule out, 
in BO far as practical, the presence of dangerous pathogens, the 
unfiltered wa^ngs were given intranasally to 5,volunteers 
who bad been in strict isolation in the institution hmpital 
for 6 days. All subsequent groups had preliminary isolation 
periods of 6-8 days. After an incubation period of from 36 to 
48 houni, all 5 volunteers developed symptoms and signs of 
minor upper-respiratory infection with considerable variation 
in severity. 

All 5 complained of fatigue, nasal obstruction, and frequent 
c^>ectoration. Three complained also of sneezing, headaches, 
coughing, and burning, watery eyes. Two experienced pro¬ 
dromal chilly sensations and hot flashes. Objectively, 
hypercmic obstructed nasal passages, red throats w ith promin- 

1 In this brief paper no attempt Is made to review the literature. Some 
pmvtnua reports concerning the isolation of a possible agent or agents are 
Usted under References U, J, 5-?). 

s Certain criteria have been established for the selection of volunteer 
participation In the study. Volunteers must be healthy, physically fit, 
adult males between the ages of 20 and 40 yoars, who have given no history 
or physical findings of chronic sinusitis, allergic rhinitis, tubcrculosb, t>f 
recent pneumooU. They must have no history of any respiratory infection 
for the past 6 weekaand no nasopharyngeal abnormaUltes. . 

We wish to acknowledge the generous cooperation of the volunteers as 
well M that of the Department of Corrections, District of Columbia, in 
making Hs fadlltiM avaUahle for the homan itudin of theoommoa cold. 
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ent lymphoid follicles, and large quantitie« of postnasal mucus 
for 2-5 days were evident. Slight temperature elevations 
between 99® and 99.6® developed after onset. One volunteer 
sufTered all the above complaints to a more severe extent, and 
in addition developed moderate rhinitis, a mild laryngitis for 
a day, mederate pharyngitis, episodes of sharp, sticking pains 
substemally for 3 days (X-rays normal), and a temperature 
elevation to 102® F, for a day. 

Kasai washings in sterile skiromeil milk taken within 24 
hours of onset of s>Tr.ptoms in this volunteer were Inoculated 
into embryonated hens' eggs along with 1,000 units of peni¬ 
cillin and ICO units of streptomycin. 

After two passages by way of the allantoic cavity, there was 
an unusual nuiLtcr of deaths of embryos between the 4th 
and 6th days following inoculation. The fluids from these 
proved bacteriologically sterile, and several sobstcaiiw were 
established, One of these substrains was tested in the 4tb 
passage in human volunteers and produced a mild lUness 
reminiscent of the ori^nal volunteer group. In fluids from the 
5th egg passage, however, no obvious clinical dfseaiie was 
produced. 

A second substrain was passed blindly every 3 days. After 
8 passages allantoic fluids were tested in a group of volunteers 
with a failure to produce disease. 

A third substrain was carried through 4 allantoic passages, 
transfers being made from the 5th to the 7tb day foUowing 
inoculation. Occasional embryos died beta een the 3Td and the 
5th days. After the 4lh passage a pool of allantoic flwd, when 
tested in vohinteeTs, produced mild coryxa and a slight eleva- 
eion of body temperature. An equal number oi vedonteere 
given nonral allantoic fluid remained well* Two Subatealns 
were started from the allantoic fluid pool which produced the 

* Volunteers* boiplul sttendante, cad the autse ire piupoaefuny kept 
oniwire of the nature of the Inoculum and the kfoatUy 6( the osatiete.'T^ 
vohmteerft frequently ire apprehenclve for the fi^t SMS heun {nAowing 
intianaul InOcolatioa. la moet contrel groups some mild and traosieni 
naeal irritative phenomena are observed duting th|h period. Batweoii 25 
and SO per cent of the controU have ocbaslbiist saeimfog sad elUtht'iuual 
obstruction with some hyperemia and addling of the nasal mucosa. A ^ 
have complained of a headache. In several contreU athb 
hM,occurred. \'V > 




JMli of iJ^ were tceted in greupt of 7 hvnuui 
^ volimteere^ AB 71& e^ deveSoped 
ood^piwble to the ^pper*rhepiriiCoiy iafectioofi seen in the 
origiaBl donor end the tint voiunteer group, tioweveri ip tbsfi 
toUl hf 14 voluntem the illness WA« more^eevere and of l<mger 
diarationf persisting 7-11 days. After 7-24 hours incubation, 
all otm^lained of dry, irritated throats (without objective 
fdiaiytigitis) and eri^bited malbriBe out of proportion to 
phy^l Endings. Within a few hours nasal obstruction and 
postnasal discharge with frequent expectoration developed 
and rerrained pronanent during the course. All complained 
of frequent supiaorbitai heada<±es, modemte sneeeing, and 
an Infrequent, mild, nonproductive cough. Hoarseness was 
evident in 9, one of whom became aphonic lor about 12 hours. 
Nine complained of burning, watering eyes (with mild con^ 
junctivitis objectively) and vague chest aches without sig* 
nidcant X-ray Endings. Tntmals of profuse serous rhinitis 
were observed in 5. Early in the illness, 5 complained of chilly 
sensations and hot flashes. Objective signs of pbaryngilis, 
lymphoid follicular prominence, hypcrcmic obstructed nasal 
passages, and profuse postnasal discharge were observed in all. 
Temperatures between 99® and 100® F. occurred at irregular 
intervals in 12 volunteers. No significant urine or white blood 
count changes were apparent. An equal number of controls 
selected at random from among the volunteers received 
normal allantoic fluids with and without chorioallantoic 
membranes at the same time and under conditions identical 
with those reedving infectious material. These men remained 
well and showed no change in diurnal temperature variations. 

SUth'^passage allantoic Euid produced a moderately severe 
upper-respiratory infection of days duration in 15 of 16 
volunteers inoculated intranasally. 

Seventh'passage allantoic fluid produced a similar clinical 
disease in 14 of 16 volunteers. No decrease in severity of infec¬ 
tion has been evident 

To date, 8 groups of volunteers totaling 60 individuals liave 
been inoculated with aUantoic fluids or fluids plus membranes 
from embrymiated hens' eggs inoculated with the agent. Of 
the 60 individuals, 57 have developed a chaiacleristic syndrome 
that has hem consistent through the 8 groups. Simultaneously, 
t groups of controls totaling 43 individuals have been inocu¬ 
lated writb noninfected allantoic fluids or fluids plus mem¬ 
branes. Eacq>t (or mild, transient, nasal irritative phenomena 
in from 25 to SO per cent of these, they have remained well. 

The egact nature of the agent, whose presence in the 
allatitoac fluids and in macerated allantoic membranes plus 
fluids was demonstrated by producing signs and symptoms in 
the human volunteers, has not been defined. Bacteriological 
cuhures of allantoic fluids and of fluids plus macerated irem- 
bnmes have been sterile in tbioglycollate and Gasman's blood 
agar media. Preparations stained by the Giemsa and Mac- 
e^biavcHo techniquca, when studied microscopically, have failed 
to reveal bodies suggestive of bacteria of the larger viruses. 

The Material has so far failed to produce symptoms in 
several strama of mice, hamttersi rats, cotton rats, guinea pigs, 
end rabbits. Allantoic iluidi have failed to aggtutinate chicken 
ted cells, and the volunteers have show n no rise in antibody to 
eflber influenra A or B. 

The Initoriousness the material U preserved, at least for 
sevrn^ wtokf, when rapidly froaen at -70® C. and stored In 
the littten slato at C. Frelhumary electron mkroscoj^uc 


observations icarried out by R. W. G. iVyckoB have shown 
characteristic particles in some active preparations which 
haw not thus far been seen in prcimcations from norm^ 
allantoic fluids or from fluids of eggs inoculated with nomml 
fluids. These particles are of the same general size as viruses, 
of the influenza type but are readily distingubbable from 
them. 

The substrsuns have been carried through several additional 
serial passages. Deaths of the embryo ace quite infrequent, 
and grossly little, if any, change is noted In the embryo or 
membranes. Further testing of the materinl in human volun¬ 
teers will be done as well as more extensive laboratory 
Investigations. 
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The Effects of Vitamins on Phosphorus 
Metabolism in the Chick Embryo: 

1. Vitamin D and the Utilization of 
Inorganic Phosphorus 

Herman Brakkon, Harvev W, Banks, Jh., and 

JLouis B. Dodson 

The CraducUe School ^ U award tfnkmiiy, 
Washington, D. C. 

As a preliminary experiment in the biophysical use of 
radioactive and stable isotopes, we have undertaken studies to 
obtain quantitative data relative to the effects of vitamins on 
the metabolism of phosphorus compounds in the developing 
chldi embryo. Our initial w ork has been with vitamin D. 

The biochemical action of vitamin D has been extensively 
studied </), The most attractive hypotheses as to Its mode of 
action seem to be that the vitamin accelerates the conversion 
of organic pho^horus into inorganic (i, 4) or, at least, intensi¬ 
fies the turnover of phosphorus in the bone (5). This work was 
performed with immature animala. Our experiments indicate 
that the vitamin accelerates the turnover of phosphorus in 
the developing embryo. 

Large brown eggs (New Hampshire) were injected with 
Q.l ml. of an isotonic solution of NaHiPO^ with an activity 
of 639,5 counts/second, or 0,12 microcurles. (The efficiency 
of out Geiger counter equipment, as determined by daily chedu 
with the Bureau of Standards sample of Radium D and E, No« 
26, was 9,^ per cent.) A portion of the eggs also teedived OLl 
W. ei propy^ie glycol confabing 20 units o! vitamin B; 



another porUon^ 0.1 ml. of propylene glycol only; and the 
final group, hnly the The egg» were scaled with 

sterile paraffin, marked, and placed in a modified Buckeye 
incubator with temperature and huimdity control. Thirteen- 
day embryos proved convenient for analysis with a relatively 
high (40 per cent) survival rate. 

The viable embryos were lifted with sterile forceps, 
cleaned of adhering membranes, and dropped immediately into 
liquid air. They were groimd to a powder in a chilled mortar 
and the powder extracted several times with cold 10 per cent 
trichloroacetic acid followed by extracts with cold 5 per cent 
add. The scheme of separation followed, with some modifica¬ 
tions, that of Hevesy, el a/. {2). The acid extract was filtered 
into cold, concentrated sodium hydroxide. The resulting 
solution was divided into three parts. From one aliquot we 
determined the average acid-soluble phosphorus compounds; 


TABLE I 


Frsctioait 


Aclivity:/ j 


/Averaxe counts/i^ 
01 phoHphoruM 


Counts from 0.1 

V ml. of original 
NaH»T04 solution 


X ' 


j 

Group re¬ 
ceiving P* 
and vitamin 
D 

1 — 

Group re- 1 
ceiving P* 
and propy¬ 
lene glycol 

Group re¬ 
ceiving P* 
only 

Average acid soluble. 

0.530 

O.S22 

0 633 

Inorganic P. 

6.03 

19.70 

5.69 

Adenosine P •+■ Ihorfraific P. 

3.12 

4.00 

! 2.18 

Creatine P + Inorganic P.... 

4,15 

3.64 

' 3.32 

Phosphatide P. 

2.33 

t.6S 

, Q.82S 

Residual P (iwcleoprotein). 

3.02 

2.10 

0.285 




the second aliquot wasqirecipitated with 25 per cent barium 
acetate at pH 6.5, the precipitate was washed with dilute 
barium acetate, centrifuged, and a part dissolved in cold nitric 
lacidk The solution was treated with ammonium molybdate 
I reagent. This precipitate consisted of the inorganic phosphorus, 
^e remainder of the barium acetate precipiutc was ashed and 
* the phosphorus determined. ITiis fraction consisted of inorganic 
phosphorus plui adenosine phosphorus. The third aliquot was 
:hydrolyzed with normal hydrochloric acid and 0,1 normal 
> ammonium molybdate (ot 30 minutes at 40° C. The phosphorus 
released from the organic compounds precipitated. This 
fraction consisted of inorganic phosphorus plus phospho- 
creatine. The residue from the add extractions was treated 
\\Vith an alcohol-ether mixture. The filtrate contained the 
phosphatide phosphorus, and the residue gave the so-called 
residual phosphorus containing nminly nucleoprotein phos¬ 
phorus. 

The phosphorus was determined in a Coleman junior 
spectrophotometer at 650 tn/n, according to the procedure of 
^Uon and Mellon (J). 

A summary of our results is given in Table 1. Detwled 
analyses for each embryo and for anatomical parts of IS-day 
vembryos wiU be presented at a Later date. 

Our data reveal that the group of 6 embryos receiving the 
P* and vitamin D shows a higher spedfic activity for all 
-fractions except inorganic P and the average add-aoluble P 
rthap the group of 5 embryos which received P* and propylene 
, glycol and the 2 embryos which'received only F'. The inorganic 


phosphorus value for the second groqp is inovdittatefy high, 
but we can discover no contamination or error. These average 
values support the contention that vitamin D accelerates the 
ovier-ali metabolism of inorganic phosphorus in the developing 
cluck embryo. The effect Is most marked in the adenosine, 
creatine, and phosphatide phosphorus fractions. Our data de 
not show any marked influence of vitamin D on the specific 
activity of the inorganic phosphorus fraction. 
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Streptomycin Therapy in Experimental 
Tuberculosis of Guinea Pigs Infected 
Intracerebrally With Virulent 
Tubercle Bacilli* 

W. Stkenkkn, Ja., and Emanuel Wolinskv 

Trudeau Research Laboratory, 
The Trudeau Foundation for the Clinkol and 
Experimental Study of Chronic Respiraiory 
Diseosot Trudeau, New York 

Up to the present time published data is not available con¬ 
cerning the effect of streptomycin in animals infected intra- 
cerebrally with virulent tubercle bacilU. The following is a 
preliminary report of such an experiment. 

Twenty tuberculin-negative female guinea pigs weighing 
between 800 and 1,0C0 grams each were inoculated intraccre- 
brally with 0.05 cc. of a culture containing O.OCOl mg. (dry 
weight) of a 7-day growth of H37Rv organisms in Tween-albu¬ 
min liquid medium of Dubos (/), A small drill hole was made 
through the poeterodorsal part of the skull, just to one side of 
the midline, and the organisms Introduced by means of a tu¬ 
berculin syringe and a Y No. 26 gauge hypodermic needle. 

Ten animals were kept as untreated controis; the other 10 
were started on streptomycin* treatment immediately after 
inoculation. They were given 4,000 /ig at 7:30 A.M., 12:30 
P.M., and 5:30 P.M., and 6^100 pg at 10:30 P.M., or a total 
of 18,000 Mg/day. The drug was ^ven either inlramnscularly 
or subcutaneously. 

During the third week after infection, both treated and con¬ 
trol animals began to ahow signs of brain damage manifested 
by paralysis of the hindquarters, loss of equilibrium^ and 
occasional convulsions upon stimulation. The control animals 
began to succumb on the 17th day, and all except one were 
dead by the 22nd day. The latter animal died on the 92nd day 
and developed increasing paralysis of the hindquarters for one 
week prior to death. 

a 

i Thi% work was done under a gront-la-aid from the tJ, $, Public Reoltli 
Service througb the American Trudeau Society Streptomycin Prosrsat* 

■ Streptomycin was supplied through the courtesy MDr. James Carlisle, 
of Merck and Company, Rahway, New Jersey. 
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On 22nd day, at which time meat of the treated animal* 
were exhibiting the signs described above, the dose of strepto- 
mydn given to them was doubled, so that the animals re¬ 
ceived 36,000 Mg/day. Within a few days the treated animals 
began to idiow Improvement. The convulsive attacks and 
paralysis disappeared rapidly, the loss of equilibrium more 
slowly. Except for two animals which died of intercurrent 
disease on the 5tb and 10th days after infection, the treated 
guinea pigs all remained well thereafter. Alter the 58tb day, 
streptomycin treatment was stopped in one-half the group (4 
animals), the remainder continuing on treatment. Those ani¬ 
mals deprived of streptomycin showed a gradual return of 
paralysis of the hindquarters, which became progressively 
worse until time of death. All 4 animals died from the 98th to 
the 132nd day after infection (an average of 58 days after 
treatment was stopped). 


TABLE 1 


Guinea pig No. 

Davs of treatment 
with streptomycin 

Days of life 

1 

None 

21 

2 

** 

17 

3 

ti 

92 

4 

ti 

19 

5 

II 

19 

6 

If 

19 

7 

M 

18 

S 

«( 

19 

9 

44 

22 

10 

4* 

21 

1 

5 

5* 

3 

10 

10* 

3 

ss 

132 

4 

58 

127 

5 

58 

109 

6 

58 

98 

7 

173t 

Living 

8 ! 

1731 

41 

’ i 

1731 

44 

10 1 

1731 

41 


* Died of Intercurrent diseate. 
t Ar of September 3, still living and being treated. 


The 4 guinea pigs which were kept on treatment are still 
alive and well 173 days after infection. 

All the treated animals responded to 5 per cent Old Tubercu¬ 
lin when tested intracutaneously 40 days after infection. The 4 
remaining pigs are stilt skin positive at the time of writing this 
report, but the intensity of the reaction is declining. A sum¬ 
mary of the time of death in relation to days of treatment is 
given In Table 1. 

This experiment demonstrates that streptomycin ad- 
rainistered intramuscularly or subcutaneously can effect inocu¬ 
lation tuberculosis of the brain In guinea pigs and cause im¬ 
provement in the peripheral manifestations of such a lesion. 

Provious experience In this laboratory has showm that an 
inoculum of attenuated or beat-killed tubercle bacilli equiva¬ 
lent to the infecting dose used in this eiq^eriment is not sutii- 
dent to produce skin hypersensitivity in guinea pigs. The 
results set forth in this paper, therefore, indicate that multipli¬ 
cation of the Infecting organisms must have taken place in the 
guinea pigs despite the presence of streptomycin, and that it 
was only when the mechanisms of acquired immunity of the 
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animal came into play that the disease was held under control 
by the drug. Further data on this subject will be reported from 
this laboratory (2). 

The intracerebral method of infection offers a rapid means of 
testing the in vtw effect of antituberculosis drugs. 
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“Add Phosphatase” Reactions in 
Peripheral Nerves* 

G. W. Bartelurz and Sylvia H. Beneley 

Btdl Laboratory of A natomy^ 
The University of Ckkaio 

The methods developed by Gomori {4j to reveal phospha¬ 
tases in tissues have produced striking differentiations and are 
important additions to histologic technique. There is, for 
example, no simpler or more spcciffc method for demonstrating 
the axis cylinders of nerve fibers than the acid phosphatase 
method following acetone fixation. The interpretation of the 
reaction, however, has presented difficulties so far as the 
nervous system is concerned. Heinzen (5) conq>ared the add 
phosphatase activity in the central and peripheral stumps 
of a scries of transected nerves by standard biochemical 
methods and found increased activity in both stumps as 
compared with normal nerves. Histologic sections prepared by 
the Gomori method, on the other hand, showed a feeble reac¬ 
tion in the peripheral stump at a time when both stumps ex¬ 
hibited great activity in tUro, He suggested that the peripheral 
stump had suffered greater loss in staining capacity than the 
central between the time of removal of the tissue and the 
mounting of the sections, 

Bodian (3) found the acid phosphatase activity in central 
stumps of transected nerves twice that of normal nerves and 
that of peripheral stumps 6 times as great. These biochemically 
determined differences could not be seen in sections prepared 
by the Gomori method. Bodian and Flexner then showed 
“ that every step in the preparation of the histological sections 
for histochemical study sbarj^ly reduces the phosphatase 
activity as determined with the biochemical method." 

We have studied the Gomori acid phosphatase reactiem in 
peripheral nerves which had not been subjected to all the 
insults of histologic technique. Acetone-fixed nerves were 
teased in 80 per cent alcohol and transferred to the glycero¬ 
phosphate-lead reagent buffered at pH 4.8 with molar acetate* 
After 2-18 hours at 38® C. they were washed thoroughly in 
distilled water and the lead visualized with ammonium 
sulphide.* Under these conditions the peripheral stump of a 
cat^s sciatic nerve 16 days after transection appeared to the 
naked eye to be as intensely stained as the central stump. 
Under the microscope the normal fibers of the latter show^ 
the usual precise staining of the axones; as in the normal 
controls, nuclei, could rarely be demonstrated. Peripherally, 
where Invasion of regenerating fibers had been prevented, all 

I Aided by a grant from the Dr. Wallace C. and Clam A. Abbott 
Memorial Fund of The Unlvenhy of Chicago. 

* Rinsing with t per Cent aqueous acetic acid before the sulphide did not 
matekiaUy alter the picture. 
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of nuclei reacted strongly} aft did die'degenerating re* inr^gularty over the luger .xnyelliiated fiben* tbeti^ 

mains of aatones and myelin. The neuroma presented the same staining nf small graoulecu Fig. 1 shows a Schwann cet! after 

picture with many nuclei and, In addition, had the regenerating IJ hours ol incubation. 

fibers diflerentiated in alt detail. When strands of these same We haveobtained this result in various normal wsrves of the 
nerves were extracted with distilled water cither b^ore or after cat, rabbit, rat, guinea pig, macaque monkey, and man.^ The 

the glycerophoephate-lcad treatment, the nuclei were the promptness and regularity with which the Schwann cells and ' 



Fio. I Fhotomicr^praph of cell of Schwann, viewed from above, showing aUmed granules in nucleus and cytoplasm. The cell appears irrcgulaily 
branched. (From a bit of frejh sciatic nerve of a kitten placed directly into the glycerophosphate-lead reagent and incubated for 1 f hours. Pbotograpbed 
by K. P. Bensley from a teased nerve mounted in glycerine. (X 2,000.) 


first to suffer. After extractions of 16-24 hours, w’hich left the 
axones stainable, the nuclei no longer reacted at all. There is 
thus a differential susceptibility to washing with water which 
appears to be greater In paraffin material cut into thin sections, 
such as Heinzen used, than it is in strands of teased fiVnirs. 

The water extractions provide an explanation of his dis¬ 
crepant results. They indicate that both enzymes and lead 
phosphate can readily be removed from the tissue. This would 


the nuclei of other sheath cells react suggest that we are 
dealing with a highly specific reaction. There is no differentia^ 
tion if glycerine is substituted for the glycerophosphate, if the 
fresh tissue is boiled for 5 minutes in distilled water,^ or if 
NaF is added to the reagent in a concentration of .005 M. If 
the reactions in fresh tissue are indeed indications of intra¬ 
cellular phosphatase activity, there is no reason for concluding 
that the various observed granules are actual sites of enzymatic 



FtO. 2 Schwann cell In profile showing anastomosing cell processes which, when viewed on edfe. appear as dark lines. (From the same nerve as Fif. 1 
but incubated for 23 hours. Drawn by Agnes Nim from a teased preparation in glyeerisc. (X 630.) 


necessarily mean that both can move about freely within the 
tissue and that the Gomorl method cannot be relied upon to 
furnish evidence os to the localization of acid phosphatase 
activity within the cell. 

When acetone fixation was omitted and bits of fresh normal 
nerves were snipped off and placed directly into the glycero¬ 
phosphate-lead reagent, the microscopic picture differed 
significantly In that the various ty|>es of nuclei were the dom¬ 
inant features. In the course of 25 minutes incubation at 36° C. 
an occasional nucleus appeared, and some cytoplasmic granules 
of the Schwann cells were sharply stained; a few nucleoli w ere 
darker than other structures. By 45 minutes practically ail 
nudei of sheath cells appeared filled with granules of uniform 
Mze, smaller than the nucleolus, which was darker. The cyto- 
fffasm of the Schwann cells could be foUowed as it spread 
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reactions. The reaction requires at least 23 minutes to attain 
microscopic visibility, and this affords ample time for the 
shifting of both enzymes and lead phosphate within the 
protoplasm. In this omnecllon the findings of Owens and 
Bensley (7) on the drift and segregation of colloid particles 
in cells are particularly significant. 

In the cat the cytoplasm of the Schwann cells develops a 
dark tinge in addition to the granules in the course of 
hours of incubation. Cells such as those of Figs. 1 and 2 are 
present on every myelinated fiber midway between the nodes 
df Ranvier. The pictures resemMe those obtained by Nemiloff 

• We art itidflbteci far the human maierUt to P.». PhemisUr sad Atoa 
Bnwacbwlz. 

«T}us method of destroying pboephaUee actlvUy was ntaikStsd la us 
by W. t. Doyle. 




b bot ihen b the c*t Atabed btravitally wItB 
tttatiiyU^e hlue.^b^ material U ia occaaionaliy poa&ible to 
^ c^ pnM;eeM to the nodesi where there la uaually eax, 
accumulation of cytof^asm atudded with fine granules, 
Varkma appearances like the spiny bracekta of Nageotte are 
sometimes differenUatcd, In time^ the nude! become opaque 
(df, Flig> through the enlargement and fusion of the granules. 

Another phenomenon appears in the fresh tissue, and as 
promptly as the stabbg of the shekth cells. The ends of the 
axoties react btcnsely where they were injured by pressure cr 
by d^tiicai changes induced by metal instruments in the 
fresh tissue. Sindlar reactions to injury occur with methylene 
blue b living animals (2). The lead sulphide staining at sites 
of injury always occurs after boiling fresh tissues and has 
nothbg to do with phosphatases. In addition, the normal 
myelbated fibers assume a uniform yellow tint, both in fresh 
and boiled material. This is presumably due to a diffuse adsorp¬ 
tion of lead. That it is not due to stainmg with sulphides is 
indicated by the fact that a similar uniform staining occurs if 
the lead is vtsualised by means of a freshly prepared unoxidized 
aqueous solution of hematoxytin.* 

If dry ice is applied to a living nerve in sUUj oil axones are 
shriveled. When the frozen tissue is gradually thawed in chilled 
glycerophosphate-lead reagent and then incubated, all axones 
are as intensely stained as in acetone-fixed material. In addi¬ 
tion, all nuclei react as in fresh tissue. 

In 1906i R. K. Bensley (/} showed that the supposed histo- 
chemical for organically bound pho^horus was nothing 
more thah a staining reaction. The Gomori phosphatase reac¬ 
tions likewise involve substitutions; the substance visualized 
is not thd substance sought Adsorption and diffusion may 
play slgni^cant roles. Until it has been shown that they do not, 
the specifilerty of the reactions must remain b doubt. It may 
be that both bdling and fluorides do more than merely inhibit 
enzymatic activity. 

Certain findings indicate that the histologic acid phosphatase 
reactions are unreliable: (1) Both enzymes and lead phosphate 
can be leached out of, and hence moved about within, fixed 
tissues. This deprives the method of value for the localization 
of enzymatic activity. (2) All nuclei and the Schwann cell 
cytoplasm react promptly when fresh nerves are placed directly 
into the glycerophosphate-lcad reagent. Thb does not occur 
after acetone fixation. (3) The axones of fresh myelinated fibers 
do not react unless they have been injured. Axones shriveled 
by freezing or acetone react strongly except at the nodes of 
Ranvier. (4) The reaction of injured tissue after the destruction 
enzymatic activity shows that under certain conditions the 
lead of the reagent can be specifically adsorbed. 

We are continuing our efforts to obtain differentiations in 
peripheral nerves w ith reagents which simulate the glycero- 
phosphate-lead reagent but which contain no phosphate. 
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Poljrdaciyly and Limb I^plicfttioii 
Occurring Naturaiiy in die Tiger 
Salamander, Ambyrtoma 

David W. Bishop^ and Robert Haicltckr 
UniversUy of Cohrade 

Few cases of piolydactyly tod limb duplication occurring 
in nature in Amhysioma haveneen reported in the literature 
(8). On the other hand, limb duplications toUowing trans¬ 
plantation procedures In the laboratory are very well known 
from the work of Harrison and his students. Such anomalies 
may result from a variety of operative treatments, including 
the division of the limb rudiment (7/), orthotopic and hetero- 
topic limb transplantations (2, 3, 5, 7, P, i2), and induction 
of supernumerary limbs by implantation of foreign tissue (f, 4, 
d). The experimental production of limb duplications by me¬ 
thods other than transplantation techniques is still an unex¬ 
plored field. 


TABbE 1 

POLYDACmV AND LllfB DumCATIONS IN /Igf/fMlM* 


Ani¬ 

mal 

Left hind Ihnb 

Right hind Urob 

Remarks 


Normal 

6 digits 

Metamorphosed 

J 

6 digit! 

6 *< 


4 

Normal 

6 »• 


S 

Main limb irlth 6 dig- 
Us; extra with 

12 digit! 

Main limb normal; 
small extra limb 
with 2 digits 1 


6 

8 digits 

8 digits 1 


T 

Normal | 

7 digits plus 1 very 
small bud 

Questionable mirror- 
tmage symmetry 

B 

Main limb with 7 
digits; oxira limb 
with 7 digits 

8 digits 

Questioiiabie mirror- 
image symmetry 

9 

6 digiu 

6 


to 

Nor^I 

8 


11 

6 digits 

0 


12 

9 ** 

9 


13 

Normal 

8 ** 


14 

Main limb normal; 
oxUa limb with 7 
digits 

7 « 


15 

6 digiu 

8 ** 


16 

9 *' 

Main limb and extra 
limb fused with a 
tout of 14 digits 


17 

9 « 

6 digits plus 1 small 
bud 

Metamorphosed 

18 

4 ** plus 2 buds 

6 digits 

u 

20 

Normal 

6 " 


21 

6 dlgiu 

Normal 



* Aniinab2thr3iigb IS coUected silarvaz, 1946 (117-141 mm.ia Icagthlj 
20 and 21 collected asadaltB, 1917. 


The anomalies reported here in the tiger salamander, Atnby^ 
stoma Hgriniom, represent the first recorded case of mass poly« 
dactyly occurring naturally. The abnormal animals were 
collected in Muskee Lake (altitude, 8,300 feet) approximately 
15 miles west of Boulder, Cclorado. This and the surrounding 
lakes have been extensively studied in recent years, but the 
first polydactylous rndividuahi were found in October 1P46 
(17 larvae) and in April and May 1947 (2 adults). The per* 

t Kow at Uh Uaivenlty of UUaois, Department of Zoology. 
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CMtage o! abnormal individuals collected in the fall of 1946 
Was extremely high^-of 19 animaU collected, 17 showed poly- 
dactyly and 11 nb duplication in some degree. 

The abnormalities range from one extra digit to a complete 
eatra appendage with supernumerary toes. The condition is 
found in both sexes, on either one or both sides of the animal, 



Fio, l. PolyiUctylou* hind limbi of A. tiifinum (2*X); (a) normal left 
limb, ipec. i 10. doraat view; (b) 8-toed ri«ht limb. ipec. »10, ventral view; 
(c) extra polydactyloui left limb, ipec. «S, lateral view; (d) left limb dnp-' 
Ucation, apec. f 5, ventral view. 

and is always limited to the hind limbs. A summary of the ab^ 
normalities occurring in larvae and adults collected both 
seasons is presented in Table 1. Outline drawings of polydacty- 
lous and duplicated limbs from three larvae are shown together 
with a normal limb for comparison (Fig. 1). The anomalous 
condition b not altered by metamorpbosb of the animals from 
the larval to adult stage. Pigmentation of the extra digits is 
normal, and they appear in most cases to be fully functional. 
However, the supernumerary limbs seem to be more of an en¬ 
cumbrance than an advantage to the salamanders. 

Polydactyly and limb duplications induced by transplanta¬ 
tion methods usually show mirror-image symmetry between 
the supernumerary and the normal limb, although asymmetrical 
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exceptions have been noted, partictUnrly by Swett (10)* This 
symmetry holds for duplications in both the dorsoveatral and 
the anteroposterior pkmes and b due, according to Hanison 
(6), to the development of more than one growth center, the 
main center reversing the symmetry of an adjacent center. It 
b of significance to point out that in the naturally occurring, 
polydactylous series noted in thb paper there are only two 
cases—and they are doubtful—of mirror-image symmetry (Fig. 
2). The right hind limb of animal $ 7 has 7 well-form^ toes 
plus a small bud, and we may be dealing with a duplication in¬ 
volving a reversal of symmetry. In animal IKS the super¬ 
numerary left limb can be interpreted as dorsoventral mirror- 
image symmetry, with, however, considerable modification 
due tdtdifferent growth rates of the several digits. These two 
cases of quitstionable mirror-image symmetry are exceptions 



Fzo. 2. Posalble mlrror-imaae lynunetry in lltnb dupUcatioos: (a) 
anteroposterior symmetry in right limb of spec. S7; (b) donoveatral aym- 
metry in extra limb of spec. S8 (p-p^represents the plane of ayminetry). 


in the present scries; most of the limbs show no such symmetry 
but rather appear to have added extra digits in series, adjacent 
to digit fH 5, as clearly shown in the right hind limb of specimen 
JIO. (Fig. lb). 

Investigations of these polydactylous salamanders are in 
progress to determine the nature of the genetic background 
and those environmental factors, e.g. cold shock, which mi^t 
have contributed to the widespread occurrence of tjxcse anoma¬ 
lies within a limited Ambysioma population. 
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Antiliiiotic Activity of Subtilin and 
'Slve{MK»mycin in the Presence of BAL’ 

Hamilton H. Andkwion and Yin-ch’ang Chik* 

Laboratoryf UniwrsUy of California 
Medical School^ 5aM Francisco 

The ftuifhydryl groups in cnKymes have been stressed by 
some authors as responsible for the attack of antibiotic (4) and 
metallic antiseptics (P) on microorganisms as a ell as for the 
arsenic poisoning of mammalian tissues (/). The inactivation 
of antibiotic substances by sutfhydryl compounds in certain 
cases 7) and the efiectiveoess of using BAL as an antidote 
to arsenic and other heavy metal poisoning (J, V/, i4) gave 
support to this postulation. 

BAT^ (2j3-dimercaptoproi>anol), a simple compound with 
two sulfhydryl groups, has been reported by Johnsonj et al. (12) 
to l)c able to inactivate bacitracin, an antibiotic prf>duced by a 
strain of B. suUitis, Subtilin, which is also produced by a strain 
of B, subillh, has an antitu1)crcular activity in vUro conu^rable 
to that of streptomycin. This |jroi>erty of subtilin is being 
carefully studied in this laboratory. Chin (5) has re])orte<! that 
sodium chloride docs not alter the antibiotic action of subtilin. 


synergistic with subtilin in bacteriostatic action on all strains 
of mycobacteria studied but not on M. lysodeUdkus. The 
antibiotic action of streptomycin was affected in various ways. 
The bacteriostatic activity agmnst pathc^nic mycobacteria 
was potentiate^ though not as remarkably as in the case of 
subtilin, whereas against the nonpathogenic strain § 599 its 
action was not affected. Streptomycin was inactivated in the 
presence of BAL against M, lysodeikticus. 

The mechanism of synergism between subtilin and BAL 
is entirely unknown. A similar potentiation, though to a lesser 
degree, of the action of streptomycin against a ijathogenic 
mycobacterium is remarkable and may reflect that BAL itself 
acted somehow on the organisms so that they were rendered 
more susceptible to antibiotics. 

Shwartzman (15) has reported synergism between methion¬ 
ine, methionine sulfoxide, and threonine and penicillin and 
suggested that these amino adds reverse the action of other 
antagonistic substances. The same explanation is unlikely and 
not af^plicable to the case of BAL, which potentiates l>oth 
subtilin and streptomycin similarly. 

BAL has been known to attack enzyme systems (77). Is it 
possible that some enzyme systems of mycobacteria are sus¬ 
ceptible to BAL? Since BA I., has a structure very similar to 


TABLE 1 


Effect of BAL on the Bacteriostatic Level of Suetilin anh Steeptoiivcik 


Organism 

Effective level of aubtilin 

Effective level of streptomycin 

Cone, of 
BAL 

with BAL 

without BAL 

with BAL 

without BAL 

Pathogenic Mycekaa^Hum 






Human H37Rv. 

1:32 X W 

1:2 X 10» 

1:32 X 1(9 

1:8 X 10* 

1:10* 

Human Rl.. -.. 

1:64 X I0» 

1:4 X 106 

1:54 X 10* 

1:16 X 10* 

l:l0» 

Bovine.-.. 

1:126 X 10> 

1:32 X KP 

1.64 X 10* 

l:32 X 10* 

1:10* 

Nonpatbogonic MyoohetSerimm R 599. . I 

1:16 XK9 

1:8 X 10* 

1:32 X 10* 

1;.12 X 10* 

1:10* 

Mierecoeens lysodeiklieas . . . | 

1:16 X 10’ 

I:16X IIF 

1:2 X 10* 

1:8 X 10* 

1:10* 


Since Xx>o, et al. (/J) and Berkman, ei al. (2) have rejiorted that 
sodium chloride antagonized the antibiotic action of strepto- 
mydo^ which was dissimilar to the case of subtilin, it is of 
interest to know whether sulfhydryl compounds which have 
been known to inactivate streptomycin (7, 76) affect subtilin 
similarly or dissimilarly. While experiments on other sulfhydryl 
con^unds arc still in progress, the study on BAL has brought 
about interesting results. 

TbU study has been made upon four strains of Mycobac- 
teriumt two human strains (H37Rv and Rl), one bovine, and 
erne nonpathogenic fast-growing M 599, and a strain of Micro- 
emus lysodeikHcus,* M, lysodMtkus was cultured in beef-heart 
infu^on medium, and tests were also made in the same medium. 
Mycobacteria were cultured and tested in Dubos medium (d). 
Since BAL at a dffution of 1:10,000 has been found to inhibit 
the growth of n^cohacteria, a dilution of 1; 100,000 was used. 
The resultSi as shown in Table 1, indicate that BAL was 

, > The are ladabtM to the blochemkal DMaioo, Weetera Re- 

aktnal R«i«sjreh Laboratory, 0. S. Department o! AgdcuHare, Albany. 
CSiUomk, ier the supply of fubtllln; to £U Lilly 4 Co., IndUnapoliA, 
tiuBapa, for tbe supply ol itrepiomydnami partial support of the work. 

aUt^ lleiearch Fellow In Fharmacology. 

* H$7tty wsi obtained from the ttaadtSid ctdtttre depot, National Tuber-. 
caioeBAtoacisdon; Rl, bovine, and. i S49 etvake. from the Lilly Rmeirch 
Laboratorieei Jf. lysoidkims , f rom BWoodruiT. 
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that of glycerol, which is utilised eqiecudly .by psthagenic 
mycobacteria as a source of carbon (/A% and it has been frmnd 
to inhibit the growth of these organisms at 1:10,000, does it 
mean that Fildes^ theory (10) of biochemical antagonism may 
be extended to the held of nonessential metabolites? Even if 
the action of HAL on a mycobacterium can thus be exfdained, 
the question of synergism remains to be elucidated. An 
elucidation of this mechanism is practically impossible at 
preddnt when so much about the metabolic processes of myco- 
l>acteria remains unknown and (s a^^aitinK further study. 
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Inadequate Maternal Nutrition and 
Hydrocephalus in Infant Rats' 

Luther R. Richardson and Jeanne DeMottier 

Division of Chemistryy 
Texas Agricultural Experiment Station^ College Station 

Richardson and Hogan (7) observed hydrocephalus in 
infant rats as the result of feeding an inadequate diet to the 
mother. In this abnormality the head Is dome shaped and 
greatly enlarged. The brain cavity is filled with serum and 
transmits light readily. In some cases the eyes arc abnormally 
small and muscular incoordination usually develops if the 
affected rat survives long enough. 

In order to demonstrate more conclusively that hydro¬ 
cephalus is caused by a nutritional deficiency it seemed de¬ 
sirable to produce the abnormality in an unrelated colony of 
ratfl. The colony at the, Texas Station, w^hich has been main¬ 
tained for more than 10 years without the introduction of any 
new strains, was suitable for such a study. A total of 38 females 
have received Diet A, which is essentially the same in composi¬ 
tion as that used by Richardson and Hogan. This diet is 
Composed of casein (acid washed), 25 grams; Ccrelose, 57 
grams; wood pulp, 3 grams; salts, 5 grams; lard, 10 grams; 
choline chloride,® 0.1 gram; inositol,® 0,01 gram; p-amino- 
benzoic acid,® 0.05 gram; vitamin A, 3,000 I.U.; vitamin D, 
42S I.U,; a-tocopherol,* 2.5 mg.; Menadione,® 2.5 mg.; thiamine 
chloride,® I.O mg.; riboflavin,® 1.0 mg.; pyridoxine hydro¬ 
chloride,® 1.0 mg.; calcium pantothenate,® 4,0 mg.; niacin,® 
5.0 mg.; and biotin,® 0.02 mg. 

Some of the experimental females were from mothers which 
received a stock diet and others were from mothers which 
received a synthetic diet, but in every case they received Diet 
A from 28 days of age until the o):>servaUons were discontinued. 
A female was observed until it was evident that she would 
not produce any additional young. 

A total of 10 young have developed typical hydrocephalus. 
The incidence was 1.5 per cent, or approximately the same 
as that given in the earlier report. None has occurred in the 
offspring of females which received a stock diet composed of 

* AutboriEud iot publication as technical article No. 1057, Texas Agri¬ 
cultural Experiment Htatioti. 

»Kindly suppKed by Merck and Company, Rahway, New Jersey. 


na^ral feedstuffs. The hydrocephahis in 5 of the 10 young wga 
identified at birth. It was identified again in these same young 
when they were 10 flag's old by observing the transnus^n of 
light through the brain cavity, and finally by autopsy. It waa 
not identified in the other 5 until they were about 10 days old. 
Twelve additional young appeared to be hydrocephalic af 
birth, but none of these survived longer than two days, and 
these early identifications have not been entirely reliable. 

Richardson and Hogan observed one case of hydrocephalus 
in the offspring of a mother which received 5 per cent of dried 
yeast in the diet. ThU observation suggested that a small 
amount ol^'ea-st in the diet would furnish very little, If any, 
of thf factor which prevents hydrocephalus, and at the same 
time it would supply sufficient pteroylglutamic acid for norma) 
reproduction. 

Intestinal synthesis of some unrecognized (actor might 
decrease the incidence of hydrocephalus, even though the diet 
itself was low id this factor. The additionlof a sulfonamide to 
the diet would decrease this intestinal synthesis and thus in* 
crease the incidence of the abnormality. In order to test this 
possibility 12 females were given Diet H, which is the same as 
Diet A with 2 per cent of dried yeast and I per cent of sulfa- 
suxidine substituted for equal amounts of Cerelose, So far, 
these 12 females have produced 92 young and none has l)een 
hydrocephalic. These data are too insufficient to be conclusive, 
but they indicate that the addition of sulfasuxidine to the diet 
docs not increase the incidence of the abnormality under these 
conditions. 
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Effect of Flavonols on Clostridittm botulinum 

A. A, Andersen and J. A. Berry 

Weskff! Regional Research Laboratory f 
Albany, California 

While conducting experiments on the microbial ^x>ilsge of 
vegetables, the authors found that, although asparagus is 
readily attacked by many organisms, it is a poor medium for 
growth of Clostridium hoiulinum. The thought was entertained 
that the flavonol compound descriljed by Campbell (/) as 
occurring plentifully in asparagus, and subsequently shown by 
DeEds and Couch {2) to be rutin, might be responsible. 
Following the report by Naghski, Copley, and Couch (J) on 
the suppression of Staphylococcus aureus by quercetin, an 
aglucone derivative of rutin, tests wore made to determine the 
action of rutin, quercetin, and querdtrin® (a rhanuioside of 
quercetin) on CL hotulinum. Three sets of flasks, each flAdc 
containing 15 grams of green peas and 15 ml. of com ste^ 
casein medium, were inoculated with a mixture of approxi¬ 
mately 1,000 detoxified spores of CL botulinum, Types A and 
B, per flask. The reaction of the medium was pH 6,60. One 
flask in each set w as left untreated as control. Weighed aqiounts 

> Butbeu of Agricultural and Industrial Chemistry, Agricultural Re- 
neftreh Administration, U. S. Department of Agriculture. 

« Thanks are due F. DeEds, PhsrmEcology Inboratory, and J, F. Couch, 
Eastern Regional Research Laboixtoiy, Bureau of Agricultural and In¬ 
dustrial Ctaemistryi for furnishing quercetin, quarcitrin, md mtln lor use 
in these experimentB, 
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m rutin, quercetin, and quertilrin were added to give concen- 
trotiona ranging from 60 to 160 p.p.m. The flasks were heated 
for 5 minutes at 100° C. and incubated anaerobically for 10 
days at 23° C. Sterile filtrates were then pre})ared and tested 
for toain by inoculating 0.20-nil. amounts into mice, 

^Rutin in concentrations up to 1,000 p.p.m. did not prevent 
growth of Cl. boitUinum or interfere with toxin production. 
Querdtrin was effective only in concentrations of about 1,000 
p.p.m. The action of quercetin was, however, well marked, 
amounts of from SO to 160 p.p.m. in the course of several trials 
preventing toxicity. In one experiment, using corn stcep-casein 
medium alone, no toxin was demonstrated in a concentration 
of quercetin of 20 p.p.m. The action is antibacterial, only on 
occasional cell appearing in smears after incubation. 
Concentrations of quercetin as high as 1,000 p.p.m. failed, 
however, to inactivate preformed toxin of CL botulinum in 
72 hours. 


The limited action of quercitrin in preventing growth ol 
CL bolidinim in the present experiment may have been due to 
the presence in the sample of a small amount of quercetin. 
Also, it is considered possible that in certain samples of aspara¬ 
gus enough quercetin may naturally be present to check growth 
of CL holuiinum. As lately shown by Naghski, Copley, and 
Couch the compound is antagonistic to BructUa aboriw 
and AerobaciUus polymyxa as well as to staphylococci. Whether 
anaerobic organisms in addition to CL hotulinum are affected 
is at present uncertain. 
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A Flower Marker for Plant-breeding 
Operations 

Chaules M. Rick 

Division of Tmck Crops, 
UniversUy of California, Davis 

Wherever controlled cross-pollinations arc made on a large 
scale, any simplification of the method of marking flowers is 
desirable. String tags, which arc often used for this purpose, 
are tedious to apply, especially to smaller flowers; require 
pencil or ink marking; and are susceptible to weather damage, 
which may even obliterate identification markings. 

The requirements for this type of marker have l>ecn met 
economically by small pieces of “Twist-Eras"—a product 
devised for tying plants and for bunching root vegetables, con¬ 
sisting of a wire strand sealed by a waterjjroof adhesive between 
two narrow strips of heavy jwper. These markers, used here for 
periods of three to five months, have proved to be quite 
weather rcsistaat; moreover, they have been so durable that it 
has been possible to salvage them for satisfactory use in a 
second season. 

When used to tag pollinated tomato flowers, “Twist-Ems" 
are cut into inch lengths. Each piece is folded at one end, placed 
on the flower so that the pedicel lies within the fold, and then 
folded in the same direction at the other end (Fig. 1). The 
second fold serves to lock the first one and thus prevents loss 
of the marker. Any identification markings can be protected 
from weathering by keeping them inside the folds. Although 
firmly attached, the marker will not prevent further growth; 
the wire of “Twist-Ems^* is so easily bent that it docs not con¬ 
strict the developing pedicel. 

Maricers intended for various crosses can be distinguished 
by painting them different colors in fade-proof lacquers. Two 
or more colors can be applied in various combinations to the 
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same marker in longitudinal or oblique stripes, thereby increas¬ 
ing greatly the numljer of different identifiable markers. 
Various combinations of letters or numbers (dates if desired) 
can l>e printed on the strips by means of an improvised rotary 
rubber stamp. The parents of a particular cross combinaiton 



Fig. 1. Diagram of tbe flower marker placed on the jiedicet of a twaato 
flower, 

can then be identified by reference to a key to the color or 
number combinations. 

These markers have been used successfully for tagging flow¬ 
ers of tomatoes, asparagus, and cabbage as well as in marking 
stems and petioles of particular ages where later identification 
was needed. Many other uses in biological research might be 
found where large-scale marking is required. 
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Mounting of OermaWlogical Material 
With Synthetic Resins 

Leon Goldman and Lester Mason 

Eair Lahorak/ty, 
Dtparimmi of Dermaidogy and Syphtlology^ 
CoUege of MedidfUi University of Cmcinnati 

In order to have available, especially for teaching and in¬ 
vestigative purposes, y>ermancnt mounts of cleared, unstained, 
fungus-infected materials, trials have l>een made with the 
various mounting materials currently available. Colorless nail 
polish has also l>een used. To date, one of the most satisfactory 
of these mounting materials has been the Permount (ob¬ 
tainable from Fisher Scientific Company, Pittsburgh). After 
this report was prejjared, the recent work of Barghoom (I) 
on phenol formaldehyde and vinyl resins ivas found. Permount 



Fio. I. Some upectmens in g dermatological laboratory mounted directly 
in Permownt; A.—hair Infected with Jf. audiruini (X TOO); B.' 'hair acquired 
canities at aone of dopigmcntatlon {X 16)1; V.^Phihitus pubis (X 35); 
D.—akin infected with AT. audoutni (X 700), 

has been reported merely as a fiC per cent stdution of pinone 
polymers. Without any preparation, the hair or scales of skin 
arc put on a slide covered with a thin coating of the solution 
of the resins, covered with a cover slip pressed to remove 
bubldes of air. The solvent may serve to clear the tissue; the 
plastic, to pmserve it. The specimens are available for immedi¬ 
ate exdmination (Fig. 1). Over a period of a year the specimens 
have shown no discoloration or distortion. The solution has 
been used also to mount satisfactorily Simtdiim, Pidex irri- 

m 


Pkikiem pubis with ova^ Pedkidus und 
asid Cimax kOttMus, For thte preservation of larger 
tuens, the technics of Sando (J), Strumia and Herdiey (4), 
and Kan^meier and Haviland (2) are preferred. 
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Polyteuaafluoroethylene for die Preventton 
of “Bumping” From Superheating of 
Boiling Huids 

H. ^Stanley Bennett 

Depofimefti of Bidogyy 
MassachuseUs InsHtiUe of Technology 

Polytetrafiuoroethylene, recently developed as a commercial 
plastic under the trade,name of "Teflon,*'^ is extrerndy inert 
chemically, being unattacked by hot or cold acids or alkalis, 
or by chemical oxidizing agents; appears to be insoluble in alt 
aqueous, organic, and silicone fluids; is attacked by molten 
sodium or potassium; is not wet by aqueous fluids or by many 
organic fluids; and can l>e cleaned in strong acid cleaning 
solutions or in alkali. 

A sample piece of *‘Teflon^* sheeting 0,040 inch thick was 
kindly supplied by the DuPont Company over a year ago. 
While cleaning some of the material in hot, 30 per cent sodium 
hydroxide solution it was noted that the solution boiled 
smoothly for many hours without bumping. Since then, small 
bits of polytetrafiuoroethylene have been used routinely to 
prevent bumping in boiling fluids. The material has worked 
with uniform success with alkaline and add solutions exce{>t 
as noted below, and with numerous organic fluids, including 
aniline, propionic acid, decahydronaphthalene, morpholine, 
ethylene dichloridc, chloroform, benzyl alcohol, amyl acetate, 
ethyl alcohol, acetone, and many others. 

It has not been very sati^actory as an antibumping agent 
for Kjcldahl digestions, probably because it floats in this heavy 
acid mixture. 

It is striking that polytetrafluoroethylene retains Us anti- 
bumping action for many hours—probably indefinitely. Pi^es 
can be used repeatedly without evidence of deterioration. 

One IS tempted to theorize that antibumping action b|i||rob' 
ably related closely to nonwetability. Pcrhq>s on)y®Fiip- 
tnersed surface not wet by the fluid brings about a satisfttory 
liquid boundary from which vapor molecules can escape 
readily. This i^ht explain the well-known fact that glass 
beads function as satisfactory antibumpers when fredily added 
to an alkaline solution, when perhaps they are not perfectly 
clean and hence may have surfaces not wet well by water, 
whereas after a short time they cease functioning evidently, 
presumably alter they have bwn cleaned off by the solution 
and rendered wetable. Polytetrafluoroethylene, however,, 
tains its nonwetting properties when perfectly dean. 

^ MABttfsctvred by E. I. dttFont de Nemoitr* a COqafwIiy* 
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